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BBEOEHWE

CnpaBoYHUK MO HOPMMPOBAHUIO pacxoda MarepuanoB M 3anacHbix YacTen Ha TexHu4eckoe obcnyxuBaHue,
peMoHT TexHn4decknx cpeactes OAO "PXKIO" paspabotaH cneumnanuctamm OAO "BHUMXT" n PFOTYIC Ha ocHoBe
aHanu3a 1 0600LeHns CyLecTBYOWMUX NOAXOAOB K pELUEeHW0 BOMPOCOB pauMoOHanbHOro U 3(dEKTMBHOrO
HOPMMPOBaHNS pacxodoB MaTepuanbHbIX cpeacTs B pamkax gorosopa N 1013/08/159 ot 21 mapTa 2008 roga.

Mpu paspaboTke CrnpaBOYHMKA y4TeHbl 3aMedaHus U npegnoxeHus cneumanuctos LIYHP, MKTB LM OAO
"P>XXAO", NMKB 9XO OAO "PXAO", NMKTB no nokomotusam OAO "P>XK[", MKTBE no Baronam OAO "P>X[", MNMKTHB LWL
OAO "PXX[1", OAO "BATOHPEMMALL", OAO "Mockosckuii J1IP3".

CnpaBo4HUK cogepxuT criegyrowime Masbl:

1. O6wme NpuHUMMbI, 0COBEHHOCTU 1 NOPSIAOK HOPMMPOBAHUSA pacxoda MaTepuarnbHO-TEXHUYECKMX PECYPCOB
Ha >Kene3Ho40POXHOM TPaHCMopTE;

2. HopmupoBaHue pacxoga npokarta YepHbIX U LBETHbIX MeTannos;

3. HopmupoBaHue pacxoga maTepuarnoB Ans navku, NyXeHnsa u 3anueky nogwmnnHUKOB aHTUMPUKLMOHHBLIMU
cnnaBamu;

. HopmnpoBaHue matepranoB Ang cBapku U pe3ku MeTarnos,
. HopmnpoBaHue matepuanoB npu BOCCTaHOBIEHUM AeTanen;
. HopmupoBaHume pacxona kabenbHbIX U3genun;

. HopmnpoBaHue anekTponsonsaumMoHHbIX MaTepnanos;

. HopmnpoBaHue pacxoga xMMnkaTos;

. HopmnpoBaHue nakokpacoyHbix MaTepuarnos

10. HopmupoBaHue pacxoga nunomaTepunanos;

11. HopmupoBaHue pacxoga maTepuaroB Ha PEMOHT 1 coAepXXaHue Xene3HOAOPOXHOro nyTu,;

12. HopmupoBaHue pacxoga CTpoUTESbHLIX MaTepuaros;

13. HopmupoBaHue pacxoga abpasvBHbIX MaTepuanos;

14. HopMmunpoBaHue TeKCTUIMbHbIX MaTepuanos;

15. HopmupoBaHue pacxoga cnupTa;

16. HopmupoBaHue pacxoga cMa304HbIX MaTepuarnos;

17. HopmupoBaHue pacxoa 3anacHblx YacTen;

18. AHanu3 BbINOSTHEHUSA HOPM pacxofa MaTtepuanbHO-TEXHNYECKUX PECYPCOB.

B CnpaBoyHuke npuBeneHbl HEOOXOAMMbIE BbIOEPXKKM U3 COOTBETCTBYIOLLMX HOPMATUBHBIX M OUPEKTUBHbLIX
OOKYMEHTOB.

CnpaBouHuk cogepxuT 153 Tabnuubl n 30 pUCYHKOB.

CnpaBoYHUK MO HOPMMPOBAHUIO pacxoda MarepuanoB M 3anacHbix YacTen Ha TexHu4eckoe obcnyxuBaHue,
peMOHT TexHudeckmx cpeacte OAO "PXXO" Gygetr cnocobctBoBaTh co3faHunio 3GEEKTMBHOrO MHCTPYMEHTA
HOPMMPOBaHUA pacxoda MaTepuarnbHblX pecypcoB; (hOPMUMPOBAHUIO eQMHOro nogxoda K BonpocamMm HOpMUPOBAHNUSA
ONSA BCEX Yy4aCTHMKOB Mpouecca M OnNTMMM3auuu 3atpaTr Ha TexHudeckoe obCnyKuBaHME M PEMOHT TEXHUYECKUX
CPEeACTB 3a cYeT BHEOPEeHUs eOdMHOro MEeTOAONOrMyeckoro nogxoga K OOOCHOBAHHOMY M paLMOHanbHOMY
HOPMMPOBAHUIO U NCNOJSTb30BAHWNIO MaTepuanbHO-TEXHUYECKUX PECYPCOB Ha BCEW CETU Xene3HblX JOPOr KOMMNaHUK.

© oo~NO O~

naBa |. O6wme npuHLMNbI, 0COBEHHOCTM 1 NOPSASOK HOPMUPOBAHUSA
pacxofa MaTtepuanbHO-TEXHNYECKUX PECYPCOB Ha XeNe3HOO0POXHOM
TpaHcnopTe
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1.1. OCHOBHbIE NOMOXEHNSI MO HOPMUPOBAHMIO pacxofa MaTepuarnbHbIX
pecypcoB. OCHOBHbIE MOHATUS U ONpeaeneHns

HopmupoBaHue pacxoga matepmnanbHO-TEXHUYECKUX pecypcoB (ganee - MTP) - 9To ycTaHOBReHve nnaHoBon
Mepbl UX NPOM3BOACTBEHHOrO NoTpebneHns. HopmmpoBaHue BkniovaeT paspaboTKy u yTBepXaeHne HopM pacxoga
Ha Npou3BOACTBO eAVHULbI MaHupyemon npoaykuum (paboTbl) MO yCTaHOBMEHHOW HOMEHKNaType.

O6wue npaBuna HOPMMPOBaHWS pacxoga MaTepuanos, knaccudukauus n MeToabl pa3paboTkn HopMm
pacxofa MaTepuanoB, rnokasaTenu Mcnonb3oBaHua MatepuanoB yctaHoBrneHbl TOCT 14.322-83 "HopmupoBaHue
pacxofa matepuanoB. OCHOBHbIE NONOXEHUNA".

HopmupoBaHue pacxofa matepuarnoB MPOBOAUTCS C LENbl YCTAHOBIEHUSA WX NIAaHOBOro KOIMYecCTBa,
HeobXxoAMMoro Ans W3rotoBneHus u3genui un obecnedveHns Haubornee pauMoHanbHOro M 3PPEKTMBHOIO
MCnonb30BaHNA CbIpbS U MaTepuarnos B NpoM3BoACcTBe. HopMupoBaHUIo nognexar Bce BUAbl Cbipbs U MaTepuaros.

HopmMupoBaHue pacxoda Matepuarnos BKIOYAET pelleHne criefyroLmx sajay:

aHanu3 npou3BOACTBEHHbIX YCNOBUMA NOTpebneHus matepuanoB U AaHHbIX NepefoBblX OTEYECTBEHHbIX U
3apybexHbIX NPeanpuUATUIA, BbiMYCKaOLWMX aHaNornMyHble n3genus;

yCTaHOBMNEHME HOPM pacxoda MaTepuarnoB Ha OCHOBE Hay4HO-060CHOBaHHbLIX HOPMaTUBOB;

BHEZpeHne NporpeccuBHbIX HOPM pacxofa Matepuarnos,

KOHTPONb MNPOrpeccnBHOCTM HOPM pacxoda matepuanoB u cobrniogeHus HOopM pacxoda maTepuarnos B
Npov3BOACTBE MNpW MNNaHMPOBaHWM, ydyeTe MaTepuanbHbIX 3aTtpaT M MaTepuanbHO-TEXHUYECKOM obecneveHuu
Nnpou3BOACTBa,;

BbIMOMHEHNE TEXHUYECKUX M OpraHM3aumMOHHbIX MepornpuaTvi, obecnednBaoLlimMx Bonee pauvoHanbHoe U
3P EKTMBHOE NCMONb30BaHNE MaTepunarnos;

nepuoamnYecKuin NepecMoTp HOPM pacxofa maTepuarnosB C LENblo CHUXKEHUSA YAernbHOW mMaTepuanoemMKocTH
n3genus Ha ocHoBe 06s13aTenbHOro BHEAPEHUS Be30TXOAHbIX U MaNOOTXOAHbIX TEXHOMOMMYECKMX NMPOLECCOoB Npwu
N3roTOBNEHNN U3OENUA C Y4ETOM COBEPLUEHCTBOBAHNSA UX KOHCTPYKLMU N OOCTUXEHUA HAYKWN, TEXHUKU, TEXHOMOrMn
N nepegoBoro oneita, obecneynBaloWMX BbINOMHEHWE 3a4aHWW MO CpegHEMYy CHWXEHWI0 HOPM pacxoda
MaTepuarnos.

[MpaBunbHO YyCTaHOBMEHHbIE HOPMbI MO3BONSAKT Y4UTbIBATbL W aHanu3mpoBaTb pacxod MaTepuarnoB W
3anacHblx 4Yacterd nyTem cornocTasreHns akTUYeckoro pacxoja Ha efuHuuy U3fenua Wnnm pemoHTa C
YCTaHOBMNEHHOW HOPMOW, BbISBNATb UX Nepepacxoq Unu 3KOHOMUIO.

Hopma pacxopa - mMakcmmMarbHO JOMyCTMMOE NNaHOBOE KOMUYECTBO Chipbs, MaTtepuanoB Ha Npou3BoACTBO
eavHuLpBl Npoaykumun (paboTbl) YCTAHOBMEHHOMO Ka4YeCcTBa B NITaHNPyeMbIX YCIIOBUSAX NPOM3BOACTBA.

Mpn pacyeTe HOPM pacxofa WCMOMb3YOTCA HOPMaTMBbl - [OSMEMEHTHbIE COCTaBAOLLNE HOPM,
XapakrepusyloLime:

yOenbHbIA pacxof Cbipbs UM MaTepuanoB Ha eaunHULY Macchl, nnowaan, obbema, AnNvHbI NPU BbINONHEHWM
NPOM3BOACTBEHHbIX NMPOLECCOB (NAaKOKpPaCOYHbIE MOKPbITUSA, CBApPOYHble paboThl U T.4.);

pasmMepbl TEXHOMOrMYECKUX OTXOOOB W MNOTepb Cbipbs M MaTepuanoB MO BuAaM NPOU3BOACTBEHHbIX
npoLeccos.

HopmaTuBbl U3MepPSIOTCS B HaTypanbHbIX eguMHMLAaX Unu B NpoLeHTax.

1.2. CocTaB (CTpyKTypa) HOpPM pacxoaa
MarepuaribHO-TEXHNYECKNX PeCcypcoB

Hopma pacxopa nobbix MaTepranoB COCTOMT U3 OTAENbHbIX 3NIEMEHTOB, KOTOPbIE B COBOKYNMHOCTU 0OpasytoT
ee cTpykTypy. CoCTaBHbIMM 3NEMEHTaMN HOPMbl pacxofa SABMSTCS:

4YUCTBIN (MOME3HbIN) pacxon MaTepManoB Ha eAVMHULY NPOAYKUMUN Unn paboTs;

TEeXHOMormyeckmMe oTxoAbl 1 NOTEpU MaTepUanos;

OpraHn3aLMOHHO-TEXHUYECKE OTXOAbI 1 NOTEPM.

Takum o6pasom, Hopma pacxoga (H) maTepruanoB Ha M3roToBrneHue pertanu MOXeT ObiTb BblpaXeHa
dopmynon:

H=M+9l + g2, wmt H = M + SUM(Q), (1.1

roe:
M - yncTbIi BeC geTtanu (YMCTbIN pacxon);
gl - TexHonoOrM4eckme oTxoabl U NoTepy;
g2 - opraH1M3aunoHHO-TEXHUYECKME OTX0ObI U NOTEpPY;
SUM(Q) - cymma BCex 0TX040B M NOTEPb, NPUXOAALLNXCA Ha OfHY
netansb.

3pecb 1 ganee SUM - o603Ha4aeT 3HaK CyMMbI - NPUM.pe.
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B coctaBe HOpMbI pacxoga maTepuana cnefyeTt yuuTbiBaTh MOME3HbIN pacxos mMarepuana, TexHonornyeckme
0TX0abl, 06yCnoBneHHbIe YCTAHOBMEHHON TEXHOMNOIME NPON3BOACTBA, NOTEPM MaTepmarnos.

UucTbli (nonesHbin) pacxof SBMASiETCA OCHOBHbIM cofepXaHueM HopMmbl. OH onpegensieT nonesHoe
notpebneHne matepuanoB 6e3 ydyeTa OTXOAOB U1 NOTEPb.

YuncTbI pacxo - 3TO TO KONMYECTBO MaTepuarnoB, KOTOPOE OBELLECTBNEHO B FOTOBOM U3AENUN.

TexHonoruyeckme OTX0Abl W MOTEpW MpeacTaBnAlT cOOOM [OMNOMHUTENbHbIE 3aTpaTbl MaTepuanos,
BbI3BaHHbIE€ YPOBHEM MPUMEHSEMON TEXHONMOMMU U TEXHWKU NPOU3BOACTBA. Tak, MpU U3roTOBNEHUU U3OENUN U3
npokaTa YepHbIX U LBETHbIX MeTarnmnoB 00pa3ylTCa OTX04bl B CTPYXKKY, NOTEPU Ha yrap B Ky3HE4YHOM MPOU3BOACTBE,
OTXOAbl Ha 3aXMM MeTanna M 3aroToBOK Mpu packpoe. Takum obpas3oMm, K TEXHONOrM4YeckMM OTxodam maTepuana
OTHOCAT TO €ro KONM4YeCcTBO, KOTOPOE He OBELLECTBMNEHO B U3AENMM, HO 3aTpPaYeHo Ha ero NPon3BoACTBO.

Y4eT TeXHONOrm4yeckux OTXOAOB OOIKeH OblTb OpraHM3oBaH Ha KaXaoM MpeanpuaTui Hapsgy € ydeTom
nepBoHa4anbHO UCNONb3yeMbIX MaTEPUanos.

OpraHn3aLmoHHO-TEXHMYECKME OTXOAbl U MOTEPU BbI3bIBAIOTCA OpPraHU3aLMOHHO-TEXHUYECKUMWU YCNOBUSMMN
Npov3BOACTBa, MaTepuarnbHO-TEXHUYECKOr0 CHaOXEeHWsT M CKNafACKOro XOo3sIMCTBa, KayeCTBOM MOLrOTOBKU
MaTepuanoB K NPOU3BOACTBEHHOMY NOTPeOneHuo 1 ApyruMy hakTopammn 1 He CBSA3aHbl C TexHonormen obpaboTku
MaTepunanoB. JTO, HanpuMMmep, OTXOo4bl MeTanna unuM nurnomartepuanoB Npu WX Hapeske W packpoe wu3-3a
HEKPaATHOCTU M HEMEPHOCTM MCXOOHOrO MaTepuarna, pernameHTMpoBaHHbIE MOTEPU, SBNAOLLMECH €CTEeCTBEHHOW
yObINblO HEKOTOPbLIX BUAOB MaTtepumaros Npu NepeBo3ke Unv XpaHeHnn 1 T.4.

OTxoabl 9TO - OCTaTKM MCXOLHOMO CbIpbs, MaTrepuanoB nNpu NraHMpOBaHWM NPOU3BOACTBA ONpeaeneHHOro
BMAa NPOAYKUMM, KOTOpble HE MOryT ObiTb MCMOMb30BaHbl B MPOLIECCE MPOM3BOACTBA 3TOW e npoaykumu. OHu
pas3fensTcsa Ha UCMOoNb3yeMble 1 Heucnonb3yemble (BO3BpaTHbIE U GE3BO3BPATHLIE NOTEPMK).

Vcnonb3yemble (Unu BO3BpaTHbIE) OTXOAbl 3TO OTXOAbl, KOTOPbIE MOrYT HaWTWM MPUMEHEHWEe B OCHOBHOM
NpoM3BOACTBE [aHHOro NpeanpusaTusi, T.e. MOryT GbiTb MCNONb30BaHbl B KayeCTBE UCXOAHbIX MarepuanoB Ans
nNpov3BOACTBa APYrMX BUAOB NPOAYKUMN UMK peann3oBaHbl B KAYECTBE BTOPUYHOTO ChipbSi.

Heucnonb3yemble (unu 6e3B803BpaTHbIE) OTXOAbI - 3TO Ta YaCTb MaTepuarnoB, KOTOpasa TepseTcs B npoLecce
npousBoacTea. K HMM oTHOCATCS: yrap, 06ron u obpesku B Ky3HEYHOM NPOM3BOACTBE, pacnbif, yTeuka 1 ncnapeHue
MaTepuarnoB B nNpoLiecce nx noTpebnenns, ycywka, ynetydmsaHue, notepu Tonnvea u 1.4.

MoTepn maTepuanos - KONMYECTBO MaTeprana, 6e3Bo3BpaTHO TEPSEMOE B NPOLIECCE U3rOTOBMEHUS U3OENUs.

CocTtaB HOpM pacxofja yCTaHaBMMBaETCA B METOAMKAX U MHCTPYKUUSIX NPUMEHUTENbHO K OCOBEHHOCTAM
npov3BoACTBa [aHHOro Buaa npoaykumm (pabotbl). [lpon3BoNbHOE M3MEHEHWe cocTaBa HOPM pacxoda He
JonyckaeTcs.

B coctaB HOpM He JOMKHbI BKNKOYATLCA:

OTX0Obl U MNOTEPU, BbI3BAHHbIE OTCTYMMEHUAMU OT YCTAHOBMEHHbIX TEXHOMOIMYECKNX MPOLECCOB U
opraHusaLmm NpoM3BOACTBA U CHabXeHus (HanpuMep, NoTepyn MaTtepuana npu TPaHCNOPTUPOBAHUN U XPaHEHWUN);

OTXOAbl 1 NOTEPM, BbI3BaHHbIE OTCTYNNEHNSIMU OT NPEAYCMOTPEHHOrO copTaMeHTa, TpeboBaHun cTaH4apToB
N TEXHNYECKNX YCITOBUIA;

pacxof Cblpbsi U MaTepuanoB, CBA3aHHbIXx C Opakom, wucnbiTaHnem o6pasLoB, PEMOHTOM 30aHUA WU
obopyaoBaHus, M3roTOBMEHUMEM OCHACTKW, WHCTPYMEHTa, CPeAcTB MexaHu3auuuM M aBToMaTtv3aumu, Hamnagkom
obopyaoBaHus, ynakoBKOM rOTOBOW MPOAYKLIMN.

1.3. TepmuHonorunsa

B npaktvke HOpMMpOBaHMA N aHanu3a cobniogeHns HOpM pacxoa 4YacTo NPUXOAUTCA UMETb Aeno C PSAOM
TEPMWHOB, NoKasaTenen n onpegeneHnin.

OCHOBHbIE TEPMUHBI, KOTOPbIE UCMOMB3YIOT MPU pacyeTe 1 aHann3e HOpM pacxoa MaTepuanos.

Oetane - wn3genve, M3roToBMEHHOE W3 OAHOPOOHOrO MO HAUMEHOBaHWIO W Mapke Mmarepuana, 6e3
npuMeHeHns cbopoUHbIX onepaLmn.

3aroToBka - MaTepuan, npefHa3HaYeHHbIN ONsi U3rOTOBMEHUS OAHOW AeTanu (MHAMBUAyanbHas 3aroToBKa)
UNKN HECKONbKUX AeTanen (rpynnosas 3aroToBka), BKIHO4YaloLLe HeobxoaMMble TEXHONOrMYEeCcKue Npunyckn Ans ero
nocnegytolen obpaboTku.

Komnnekc - aBa n 6onee cneumnduUnpoBaHHbIX U3AENNS, HE COEAMHEHHbIX HA NpeanpUsTUN-U3roToBUTENE
c60pOYHBbIMU OnepaumamMmn, HO NpeaHa3Ha4YeHHbIX 415 BbINONTHEHNSI B3aMMOCBSA3aHHbIX 9KCNyaTauMOHHbIX (OYHKLMNA.

Komnnekt - pgBa u 0Oonee wu3genus, HeECOEAWMHEHHbIX Ha NPeanpuSTUU-U3roToBuTeNne COOPOYHBbIMU
onepauvaMu U NpeAcTaBnswWMx Habop wusgenun, uMerowux obllee 3KCnnyaTauuMoHHOE HasHayeHue
BCMOMOraTeribHOro  xapaktepa, Hanpumep: KOMMNMEeKT 3anacHblX 4YacTel, KOMMMNEeKT WHCTpyMeHTa U
NPUHAONEXHOCTEN, KOMNINEKT U3MEPUTENBHOW annapaTypbl, KOMMEKT YNAakOBOYHOMW Tapbl U T.1.

KpaTHOCTb - COOTBETCTBME pa3MEpoOB MCXOOHOrO MaTepuana pasmMepaMm 3aroToBOK, obecneumBaroLimx
nonyyYeHne nNpy packpoe LIeroro Yncra 3arotoBok 6e3 ocrarka.

JlnTbe - U3roToBrEHME 3aroTOBKM UNU N3OeNusa U3 XnOKoro Matepuana 3anofiHeHMeM UM NOSIOCTU 3afaHHbIX
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¢OopMbI M pa3mMepoB C NOCNEAYIOLLMM CXXaTUeM.

Macca nsgenus - Macca rotoBoro cobpaHHoOro u3genus co BCemMm KOMMEKTYOLWUMN AeTansiMu.

MepHOCTb UCXOOHOro Matepumarna - COOTBETCTBME pPa3MepoB MCXOAHOro Marepuana pasmepam, NonoXeHHbIM
B OCHOBY pacyeTa HOpM pacxofa (4ns NIMCTOBOro U LUTAHroOBOro Marepuana).

MexaHu4yeckas obpaboTka - 06paboTka gaBrneHMeEM NN pes3aHnem.

O6bpaboTka - [encTBue, HarnpaBneHHOE Ha W3MEeHeHMe CBOWCTB npeameTa Tpyga NpwW BbIMOMHEHUM
TEeXHOMOrMyeckoro npoLecca.

ObpaboTtka gaBneHmeM - 0bpaboTka, 3akniovaLLascs B NnacTnyeckom AedOopMUPOBAHNN UNKU pasfeneHum
maTepuana. PasgeneHve maTteprana npovcxoguT 6e3 06pas3oBaHnst CTPYXKKM.

ObpaboTka pesaHveM (pe3aHue) - obpaboTka, 3aknovarLlascsa B 00pas3oBaHWM HOBbIX MOBEPXHOCTEWN
OTAEeneHneM NOBEPXHOCTHbIX CIIOEB MaTepuana ¢ obpasoBaHMeEM CTPYXKKU.

MoTepn meTanna - yrap, ucnapeHue, pacnbineHue, ycylika u T.4., TO eCTb TO, YTO HE MOXeET ObiTb cOBpaHo
UK yNOBIEHO MPU OCYLLIECTBEHUN NPOU3BOACTBEHHOIO NpoLiecca.

Mpunyck Ha mexaHudeckylo 0bpaboTky - crnov maTepuana, KoTopbii HEOOX0AMMO yaanuTb C 3aroTOBKU ANs
nony4YeHns okoH4YaTensHo obpaboTaHHOM aeTanu.

Packpoii maTepmana - pasgeneHue martepuana Ha OTAernbHble 3aroTOBKU.

CbopoyHas eouHuua - u3genue, COCTaBHbIE YacTU KOTOPOro noAnexar COeAMHEHUD Mexay cobomn Ha
NpeanpUATUN-N3roToBMTENe COOPOYHBIMM OnepauusaMmn (CBUHYMBAHMEM, COUNIEHEHUEM, KIEMNKOW, CBAPKOWN, Nankon,
OMNPECCOBKON, pa3BanbLOBKOW, CKNeMBaHMeM, CLUMBKOW, YKNaAKoW 1 T.M.).

TeopeTuyeckas macca getanu - Macca, onpegensieMasl pac4eTom no obbemy u yaensHoMy Becy matepuana.

Tepmuueckaa obpaboTka (TepmoobpaboTka) - obpaboTka, 3aknyarLaacd B M3MEHEHUWM CTPYKTYpbl U
CBOWCTB MaTepuana 3aroToBKM BCreACTBUE TennoBbIX BO3AENCTBUN.

TUNOBON TEXHONOTMYECKUA MPOLECC - TEXHONMOMMYECKMIN NPOLIECC U3rOTOBNEHUS rPYMMbl U34enNuin ¢ obLmumm
KOHCTPYKTUBHBIMY U TEXHONOTMYECKNMU MPU3HaKamu.

dakTnyeckan macca getanu - Macca, onpegensemMast pakTmyeckum B3BELUMBAHUEM.

dopmoBaHue - d¢opmoobpaszoBaHMe M3 MOPOLUKOBOIO WM BOMOKHUCTOrO Marepuana npu MnoMOLn
3anofnHeHUs UM MONOCTM 3a4aHHbIX (POPMbI U Pa3MepPOoB C MOCMNEAYIOLLNM CKaTUEM.

dopmoobpasoBaHMe - M3rOTOBMEHME 3arOTOBKU UMW U3OENUS U3 XUOKUX, MOPOLLUKOBBLIX WU BOMOKHUCTbIX
MaTepuanos.

YepHasi macca (00bem) - Mmacca 3arotoBku getanu, obycrnoBneHHasa pasmepamm nponyckos Ha o6paboTky T.e.
Macca 3aroToBku, NpegHa3Ha4YeHHOWN AN M3roTOBMNEHUs aeTanu.

YepHoBas obpaboTka - 06paboTka, B pe3ynbTaTe KOTOPOM CHUMAETCs OCHOBHas YacTb npumnycka.

Uuctaa macca (obbem) getanu - macca fetanu B OKOHYaTernbHO obpaboTaHHOM BuAae B COOTBETCTBUU C
YEPTEXKOM U TEXHNYECKUMU YCNOBUAMM (B€3 yueTa NakoKpacOUHbIX, ranbBaHUYECKNX U OPYTUX NOKPLITUN).

YUuctoBas obpaboTtka - obpaboTka, B pe3ynbTare KOTOPOW AOCTUralTCs 3aJaHHble TOYHOCTb pa3mMepoB U
LepoxoBaToCTb 0bpabaTbiBaeMbIX MOBEPXHOCTEN.

LtamnoBka - oguH M3 cnocoboB 06paboTku MeTanmnoB OaBNEHWEM, OCHOBAHHbLIA HA UX MMAACTUYHOCTU, T.€.
CBOWNCTBE M3MEHHATb CBOK MCXOAHYK hopMy noa OEeNCTBMEM NPUMNOXEHHbIX cun (gaeneHusi). OCHOBHOE oTnnyune
LWITAaMMNOBKU OT ApyrMx BuaoB 06paboTkum mMeTannoB AaBrieHuem (NpokaTKku, NPeCcCOBaHUSA, BOMOYEHUs, KOBKU) -
HeobX0OUMOCTb UCMONb30BaHWUS CreuManbHOro WMHCTpyMeHTa - wTamna. B 3aBucumocTn oT TemnepaTtypbl
obpabaTtbiBaemon getanu WTamMnoBKka MOXET OblTb ropsiver 1 XonogHon. PasnnyatoT HECKONbKO BUOOB LUTAMMOBKM
(koBka B wWTamnax (ropsyas), xonogHas obbemHas LWTaMnoBKa, NMCTOBas LUTaMMOBKAa), OTMMYaIOLWMXCH MO
npuMeHsieMmomy obopyaoBaHuio 1 cnocoby o6paboTkn 3aroToBKN.

1.4. Nokasatenu aHEeKTUBHOCTN NCNOSTb30BaAHNSA
MaTepuarnos B MPOU3BOACTBE

OCHOBHbIMM  MOKa3aTensMuU  MCMOMb30BaHUA Cbhipbsi M MaTepuanoB SABMAOTCA:  KO3IPDUUMEHT  UX
NCNonb30BaHUA, pacxofHbl KO3MPUUMEHT, KOIPMPUUNEHT packpoa M KOIMMUUNEHT BbIxoda rOAHOrO npoaykTa
npounssoacTea. B npakTvke HOpMMpoBaHMSA M aHanus3a pacxoja maTepuarbHbIX PecypcoB MPUMEHSIOTCA ABa Buaa
3TUX NoKa3aTenen: NnaHoBble U hakTnyeckue.

KoadpdumumeHT wucnonb3oBaHus maTepuana (Kum) xapaktepusyeT CTeneHb WCNONb30BaHWUS Chipbs U
MaTepuanos B NPOM3BOACTBE NPOAYKUMM (BbINONHEHUN paboTbl) U onpeaensieTcs OTHOLLEHMEM NMONEe3HOoro pacxoaa
(4mcTon macchl, TEOPEeTUYEeCKOro pacxofa) K HOpMe pacxofa MarepuanoB, YCTaHOBMNEHHOW Ha MPOU3BOACTBO
eAnHWLbI NpoayKumnn (pabor):

Kku =M/ H, (1.2)

roe:
M - nonesHbIN pacxoa MCXOQHOro Matepuana (Yicras macca getanu);
H - Hopma pacxoga matepuana Ha N3roToBrieHne JaHHOW geTanu.
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Ecnn, HanpymMmep, Ha U3roToBneHne gertanu YNCTOW Maccomn 2 Kr Mo HOpMe pacxogyeTcs 2,3 Kr metanna, 1o
koadbdumumeHT ero ncnonssosaHuns Kum cocrasut 0,87 (2 : 2,3).

KoahdumumeHToM ucnonb3oBaHWs MOMb3YHTCS, Kak MNpaBuIo, NpyM HOPMUPOBaHUM U aHanu3e pacxoja
MaTepuanoB, Tpebywowux ob6paboTkn: npokata YepHbIX M LUBETHbIXx MeTanmnos, Tpyb, nunomaTepmanos,
pPEe3VHOTEXHMYECKUX U3AENUIA, NNAacTUYecknx Macc n ap. BenunumHa ero He MoxeT GbiTb B0MblUe eaUHULIBI, TaK Kak
HopMa ¥ PakTUYECKMI Pacxod MCXOAHOro MaTepuana obbi4HO Bonblue YMCTOro Beca rotoBow getanu.

PacxopgHbin  koadhpumumeHT - nokasaTtenb, obpaTHbIi kO3UUMEHTY WCNONb30BaHMS, onpeaensieTcy
OTHOLLEHMEM HOPMbl pacxofa Cbipbd, MaTepuarnoB, YCTaHOBMNEHHOW Ha MNPOM3BOACTBO €4MHULbI MPOOYKLMM
(paboTbl), K NONE3HOMY MX pacxoay:

K= —om = —e (1.3)
Kn M
KoappmumeHT packpos xapaktepusyeT CTeneHb WCMNOoMNb30BaHMA MaTepuanoB Mpu KX packpoe W
onpegenseTcs OTHOLEHNEM Macchl (06bemMa, nnowaaun, AnviHbl) BCEX BUOOB 3arOTOBOK, NOMYYEHHbIX N3 MCXOOHOrO
maTepuana, k macce (obbemy, nnowaau, 4nHe) MCNonb3yeMoro Matepuvana:

SUM (Msar.)
Kpackp = ——=——————————= , .4
Mucx
roe:
Mzar. - mMacca BCeX BUIOB 3al'OTOBOK;
Mucx. - Macca MCHOJb30BAHHOTO MaTepuasa .-

OTOT KO3(PPULMEHT Yalle BCEro NPUMEHSIETCA MO OTHOLUEHMIO K JNIMCTOBbIM, ANUHHOMEPHbBIM, PYMNOHHbLIM
maTepranam. [Mpu aTomM packpon GbiBaeT MHAMBUAYaNbHbIA U KOMOMHUPOBAHHBIN.

KoadppmumeHT BbIxoga rogHOro npoaykra BblpaXaeTCsl OTHOLIEHUMEM KOnuMyecTBa MONY4YEHHOro rogHoro
npoayKkTa K KONMYECTBY Cblpbsi, Martepuana, 3aTpadmBaeMoro Ha ero npoussoacTso. KoadpdpuumeHTbl Bbixoaa
rogHOro NpoAykTa NPUMEHSIIOTCS, Kak NpaBuIio, ANsi XapaKTepUCTUKM HOPMUPOBAHUA U nepepaboTkn NepBUYHOIO
(ncxopHOro cbipbs), Hanpumep, BbIXOA4 FOAHOMO NUTbS B NUTEWHOM MNPOM3BOACTBE, BbIXOA MMomMatepuanos u3
Kpyrnoro neca. KoapurumeHT Bbixoga rogHOro npoaykTa, Kak npaBuno, MeHbLle eauHuLbI.

KoadhpmumeHT uncnonb3oBaHUs mMaTtepuanoB U KO3IMMOUUMEHT BbIxoda rogHOro MpoAyKTa MNpeAcTaBnsioT
coDOI OCHOBHbIE KA4YECTBEHHbIE MOKa3aTenm HOPM pacxoa, XapakTepuayoT CTENEHb UX NPOrPECCUBHOCTM.

1.5. Knaccudmkauma Hopm pacxoga

Hopwmebl pacxoga knaccudmumpyroTcs no cneaylowmm OCHOBHbLIM NPU3Hakam:

Ha3Ha4YeHWI0 HOPMUPYEMbIX MaTepuranoB U 3anacHbIX YacTew;

nepvoay nencTemns;

00BbeKTaM HOPMUPOBAHNS,

BMAY MaTepuaros 1 CTENEHM JeTann3aumm HopMUpyeMbiX MaTepuarnos;

MacLlTaby npumMeHeHus.

Hopmbl pacxoga B 3aBMCMMOCTM OT Ha3HayYeHUs HOPMWPYEMbIX MaTepuarnoB W 3anacHblX YacTeu
yCTaHaBNMBalOT Ha Kaxgoe KOHKpeTHoe u3genve wnu Bug paboT, Hanpumep, Ha PEMOHT KOfecHoW napbl
anekTpocekunn cepumn 34 onsi MOTOPHOrO BaroHa, Ha KanutanbHbIi PEMOHT anekTpoBo3a cepuun BJ110 n T. 4.

Mo nepvoay AencTBMA HOPMbI pacxoda NoApasfensaTcs Ha onepaTuBHbIE (TEKYLLME) U MEePCNEKTUBHbIE.

OnepaTtuBHbIe UMK TEKyLLMEe HOPMbl YCTaHaBMNMBAKOTCA Ha CpaBHUTENBHO HebonbLuon nepuop, (1-2 roga) v no
Mepe U3MEHEHNS TEXHUKO-IKOHOMUYECKMX MoKasaTenen n ycrnoBuin NpousBoACcTBa, TEXHUYECKOro 0BCnyKuBaHuUsa u
peMoHTa nepecmMaTpuBaroTCa U KOPPEKTUPYIOTCH. PasHOBUOHOCTBIO TeKyLWMX HOPM SBASIOTCS BPEMEHHbIE HOPMbI
pacxoga Ha PEeMOHT TEeXHUYECKUX CPEACTB HOBbIX TUMOB U cepuil. 1o Mepe HakomnmneHus onbiTa pemMoHTa wu
Heo6X0AMMbIX OaHHbIX BPEMEHHbIE HOPMbl KOPPEKTUPYIOTCS, @ 3aTeM YCTaHaBNMBalOTCS OonepaTuBHbIE UK TeKyLLue
HOPMBbl.

MepcnekTMBHbIE HOpPMbI pacxoga paspabatbiBaloTcsa CpokoM A0 5 neT m 6ornee Ha OCHOBE MMaHOBbIX
nepcnekTUBHbIX NokasaTenen Npon3BoACcTBa U PEMOHTHbIX paboT.

Mo obbekTamM HOPMMPOBAHWS HOPMbI MOrYT YCTaHaBNMBATLCA C PasfMYHOW CTEMEHblo AdeTanusauunu,
HanpvmMep: HOpPMbl pacxoda Ha W3rOoTOBMEHME OTAENbHbIX AeTanen W y3noB, HOPMbl pacxoja MmeTanna Ha
N3roTOBNEHWE MallUHbl B LENOM, HOpMbl pacxoda Ha pasfuyHble BUMAbI PEMOHTa JTIOKOMOTMBOB W BaroHOB
(kanuTanbHbIN, AENOBCKOW, TEKYLLUIA) U T.M.

Mo Bugam maTepuanoB paspabaTbiBalOTCS HOPMbl pacxofa Ha pasnuyHble BUAbl YEPHbIX W LBETHbIX
mMeTannos (Npokar, NMTbe, CNrasbl), TecoMmatepuarnsl, 3anacHble YacTu 1 T.n.

Mo cTeneHn pJdeTanusauuyM HOPMYPYEMbIX MaTepuanoB HOPMbl pacxoda noapasgensiTcs  Ha
cneumdrUMpoBaHHbIe, YCTaHaBMnMBaeMble ANS KaXOoro KOHKPETHOro BMAa maTepuarnoB C getanu3auven no
copTam, pasmepam U Mapkam, 1 CBogHble, pa3pabaTbiBaemble ANs onpeaeneHHbIX rpynn o4HOPOAHbIX MaTepmanos.
Hanpumep, Hopma pacxoga npokaTa YepHblXx MeTannoB B LESIOM Ha PEMOHT NOKOMOTUBOB SIBNSETCH CBOAHOW
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HOpMOW, a ¢ pa3brBKOM NO copTopasmMepam 1 Mapkam npokara - cneunguUmMpoBaHHON.

Mo macwTaby NnpMMeHeHMs HOPMbI pacxoa NOAPA3aEeNsATCS Ha TPU rpynnbl: UHANBUAYANbHbIE, FPYNMNOBbLIE U
YKPYMHEHHbIE.

MHavBuayaneHble HOPMbI pacxofa yCTaHaBMMBAKOTCH Ha NPOU3BOACTBO UMW PEMOHT €OUHULIbI KOHKPETHOW
npoaykumn (M3roTOBMEHWE 3anacHOW 4acTu, PEMOHT FOKOMOTUBA, BaroHa) MCXo4s W3 onpeferneHHbIX YCroBWUi
opraHmMsaumum Mpou3BOACTBA Ha [aHHOM 3aBofe, Aeno, uexe, CTPOUTENbHOM UMM PEeMOHTHOM ydacTke. [lo
WHAMBUAYanNbHbIM HOpMaM onpeaenstoT MaTepuanbHyo NOTPEBHOCTbL NpeanpusaTUSA U pa3pabaTbiBaloT rpynnoBbIe U
YKPYMHEHHbIe HOPMbl pacxoaa.

Mpn nponsBoacTBE HOBOM MPOOYKUMM, U OCOBEHHO NPU PEMOHTE MOABUXHOIO CocTaBa, HeobGX0AMMO 3HaTb
pacxol MaTepuarnoB Ha Kaxgonm cTaguu npomsBoacTBa paboT (MO TexHOMorMyeckum onepaumsim obpaboTku
Jetaneun, OYNCTKM, OKpacku u T.n.). 310 TpebyeT pa3paboTkM COOTBETCTBYHOLUMX MHAMBUAYAlMbHBIX HOPM pacxoja.
TakvuMy HopMamu SBMAKOTCHA NOONepaLUMOHHbIe, NoAeTarnbHble, MOY3roBble, MOM3AeNbHbIE Y TUMOBbLIE NOU3AENbHbIE.

pynnoBble HOpMbI pacxoda YCTaHaBMMBAKTCHA Ha MPOU3BOACTBO (PEMOHT) OOHOTUMHOW NPOAYKLMU,
OCyLLEeCTBNAEMOE Ha psae OQHOPOAHBIX NPeANpPUATUA, XapakTepmnayeMblix 00LLMM NPOM3BOACTBEHHBIM NpM3HakoM. K
TaknM HOPMaM OTHOCSITCS, HanpuMMep, HOPMbl pacxofa Ha KanuTanbHbI PEMOHT 3NEKTPOBO30B OnpeaeneHHON
cepuu, BbIMOSHAEMbIA Ha pa3HbIX JTOKOMOTMBOPEMOHTHbIX 3aBOAAX, HOPMbl pacxofa Ha TEeKYLWWUA PEMOHT. JTu
HOPMbI SBMIAKOTCA CPEAHMMU U3 NPOrpeCcCUBHbIX MHAMBUAYaANbHbIX HOPM pacxoa.

Ha >kenesHOOoOpOXHOM TpaHCMOpTE TrpynnoBble HOPMbl pacxoda LWMPOKO pacnpoCcTpaHeHbl B Buae
cpefHeceTeBbIX 1 CpeaHe3aBoACKUX HOPM pacxofa MaTepuarnoB Ha PEMOHT U COAEpPXKaHMe OOHUX U TEX XKe Cepuni 1
TMNOB NOABWXXHOIO COCTaBa, 3KCMMyaTUpyeMbix M PEMOHTUPYEMBbIX B Pa3fMyHbIX YCNOBUSAX paboTbl XXenesHbix 4opor,
3aBOAOB U geno.

YKpYynHEHHble HOPMbI pacxoda NPUMEHSTCH Mpu NNaHMpoBaHUM MaTepuansHon noTpebHocTn B maclutabe
OAO "PX[O".

[pynnoBble M YKPYMHEHHbIE HOPMbI pacxofa OnNpedenslTcss Kak CpedHeB3BELUEeHHas BenuyuHa u3
NPOrpecCuBHbIX MHAMBUAYANbHBIX HOPM C YY4ETOM CTPYKTYPHbIX COOTHOLLUEHUM pasnuuHbix BuaoB pabot. Ha
BEMUYMHY 3TUX HOPM BMMAIOT ABa (pakTopa: ypOBEHb WHAMBUAYAlbHbIX HOPM M COOTHOLUEHME BbIMyCKaeMoWn
NPOAYKUMA UMK BbINOMHAEMbIX paboT, T.e. ux cTpyktypa. C nameHeHnem 3Tux hakTopoB MEHSIIOTCA U YKPYMHEHHbIE
HOPMBbl.

1.6. MeTogbl pa3paboTku HOpM pacxoa MaTepuarnos

[na paspaboTku HOpM pacxoa MaTtepuana Ucrnonb3yeTca pacyeTHO-aHaNUTUYECKUI UMK OMbITHBIA METOA,.

PacuyeTHo-aHanuTnyeckui MeToa npegycMmaTpuBaeT onpefeneHve HOpMbl pacxoda MyTeM coyeTaHus
TEXHUKO-3KOHOMMYECKMX pacyeTOB C aHanuM3oM ycrnoBui noTpebneHuss matepuanoB B npoussBoactee. Mo aTomy
MeToy HOPMbI pacxoda MaTepuana paspabaTbiBalOTCA Ha OCHOBE MPOrpecCuBHbIX NMokasaTenen MCnonb30BaHUsA
MaTtepuana M YCTaHOBMEHHOro coctaBa HOpM. [lonesHbin pacxod Martepuana, NpUHUMaeMbl 3a OCHOBY Mpu
pacyeTe, ycTaHaBNMBAKT MO HOMUHAlMbHLIM pa3Mepam geTanu ¢ y4eToM CpeHen BENMYUHbLI JoMycKa Ha pasmMep.

Pa3HoBMOHOCTbLIO pacyeTHO-aHaNnMTUYEeCKOro MeToa siBMseTCs PacKponHbLIN MeTos.

PackporiHbin MmeToa (rpado - aHanMTMYEeCKMi) NMPUMEHSIIOT Yallle BCero Ansi onpeferneHust HopMm pacxoja
NMCTOBOro MaTepmana. B aTom criydae 3arotoBkv pacrnonararT Ha UCXO4HOM MaTepuane Hanbonee paunoHanbHO 1
9KOHOMUWYHO, a [Ans packposi paspabaTbiBaloT crneumanbHble KapTbl ONTUMAanNbHOMO PacKposi, OOCTUrHYTOro B
YCNOBUAX KOHKPETHOro NPOM3BOACTBA.

OcHoBHOW ncxogHOM nHGopMaumer Npyu pacyeTe HOPM pacxofa MaTepuarnoB SBMAKOTCA:

yepTexu aetanen (KapTbl packposi) COOPOYHbIX eAnHUL, cneumdukalmuy;

TEXHOSI0rMyeckue JOKYMeHTbI;

HOpMaTMBbI pacxoa mMaTtepuarioB Ha eauHuly obpabaTbiBaeMon MOBEPXHOCTW, AMWHbI, MAacChl UMW Apyrux
napameTpoB;

HOpMaTMBbI OTXO40B U NOTEPb.

OnbITHO-NPOU3BOACTBEHHBIN METO 3aKkniovaeTcs B onpedeneHun HOpM pacxoaa Ha 6ase OnbITHbIX AaHHbIX,
nony4aembix B npouecce Npou3BOACTBa NPOAYKUMW, PEMOHTa W 3KCnryaTauuMuv MOABWXKHOIMO cocTaBa W Apyrnx
TEeXHUYECKNX CPeacTB, B onpeaeneHnmn yaenbHbix 3aTpat Matepuanos, HEOOXoanMbIx ANA NPOU3BOACTBA €AMHULbI
npoaykumn (paboTbl) Ha OCHOBE [aHHbIX 3aMepoB MOMNE3HOro UxX pacxoda, NOTepb U OTXOOO0B, ONpeAenseMbix B
nabopaTopHbIX WNM HEMOCPEACTBEHHO B MNPOM3BOACTBEHHbIX YycrnoBusix. [pu 3TOM npegnonaraeTcsi LUMPOKOe
usydyeHne n obobLieHne nepenoBbix METOAOB MNPOM3BOACTBA, TwlaTenbHas 006paboTka NOMyYeHHbIX AaHHbIX,
npoBefeHne HeobxoauMbIX pacyeToB U 060CHOBAHMI, MO3BOMSOLLNX YCTAHOBUTEL NPOrpecCUBHbIE HOPMbI pacxoaa.
KonuuyecTtBo HabnogeHui, 3amMepoB, ONbITOB AOMKHO ObiTb 4OCTAaTOYHbIM, YUTOOBI 0G0CHOBAHHO ONpeaenuTb HOPMbI
pacxoja.

OnbITHO - NPOM3BOACTBEHHbBIE HOPMbl MOTYT OblTb YCTAHOBMEHbI HA €AMHULY M3OENUSA UMK Xe Ha eauHULY
nnowaaun, onuHel, o6bema n T. 4. B NocnegHem cryyae vx HasbiBaloT yAenbHbIMU HOpMaMu pacxoga. Hanpumep,
npyv HOPMUPOBAHUKN pacxofa MaTepmarnoB Ha OKPACKY HECKOMNbKUX AeTanen B OAWH LUBET, OAHMM MeTOA4O0M (BPY4HYHO,
pacnbifieHnem u 1.4.) yaobHO yCTaHOBUTbL yAenbHY HOPMY pacxoa Kpacku Ha 1KB.M OKpalLuMBaeMOW NMOBEPXHOCTH,
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a 3aTeM paccuuTbiBaTb HOPMbI pacxofa Ha Kaxaylo geTanb, u3genve UCXoas U3 BenuYMHbl NOBEPXHOCTU MOKPLITUS
1 yaerbHON HOPMBbI.

Mpn ycTaHOBNEeHUM HOpM pacxofa MaTepuarnoB OMbITHO-MPOU3BOACTBEHHbIM METOAOM criedyeT y4uTbiBaTb
BCE BMUAKOLLME Ha HUX hakTopbl. Hanpymep, Npu yCcTaHOBNEHUN HOPM pacxoda Ha OKPacKy AOMKHbI ObITb YYTEHbI:
METO[ OKpacKu, YMCMo CrioeB, KOHdUrypauus msgenun, matepuan okpalivMBaeMon MOBEPXHOCTU; NpU CBapke -
TOMNWMHa NUCTOB; NpW NaKrke: TOMNWMHA NUCTOB, BENUYMHA 3a30pa Mexay HUMM, LMPUHA Nepekpbitua u T. 4. B
uensax yHuumkaumm 1 ynpoLeHnsa pacyeta HOpM HYXXHO CTPEMUTLCH K YCTAHOBMNEHWUIO yaernbHbIX HOpM. B crnyyasax
ecnn B AaHHOM MPOU3BOACTBE HET OAHOTUMHbLIX Onepauui, TO NoonepaumoHHbIe HOPMbl pacxoga mMaTtepuanos
yCTaHaBNMBalT HEMOCPEACTBEHHO Ha AeTarnb, nsgenve u 1. a.

PasHOBMOHOCTbLIO OMNbITHO-NPON3BOACTBEHHOrO METOAA ABNSAETCH OMbITHO-NabopaTopHbIN.

OnbITHO - nabopaTopHbI  METOA OTNMYaeTCAa OT  OMbITHO-MPOW3BOACTBEHHOrO INUWb TEM, YTO
3KCMEepUMEHTanbHYH NPOBEPKY BEAYT HEe B MPOU3BOACTBEHHLIX, @ B nlabopaTopHbIx ycnoBusx. Mpu ycTaHOBNEHMM
HOPM OMbITHO-NabopaTopHbIE AaHHbIE HEOOXOAMMO YTOUHATL B NPON3BOACTBEHHbIX YCMOBUSX. Y CNOBUS NPOBEAEHMS
onbiTa JOMXHbl MakCMMaribHO COOTBETCTBOBaTb CYLLECTBYIOLWMM MNPON3BOACTBEHHO - TEXHNYECKUM BO3MOXHOCTAM
npeanpusaTtus. OnbiTHO - nabopaTtopHas HOpMa pacxofa matepuanoB GyaeT TEXHUYECKOW, ecriv npu NpoBeaeHUn
onbiTa ObiNM co3aaHbl TakMe Xe YCNOBMS, Kak U Ha MPOU3BOACTBE.

Ha npegnpustusx u B opraHmsaumsix XenesHogopOXHOro TpaHcnopTa NPUMEHSIETCS elle Tak Ha3blBaeMbli
OTYETHO-CTaTUCTUYECKUA METOL HOPMNPOBAHUS.

Cratuctmyeckni MeTod HOPMUPOBAHWSA SBNSETCA HaumeHee 06ocHoBaHHbIM. OH uMcCnonb3yeTca B
UCKITIOYUTENBHBIX CryyYasx, Korga HEeBO3MOXHO MPUMEHUTb pacyeTHo-aHanutudeckui metod. lpu aTom metoae
HOpPMbl pacxoda OnpeaensalTCd Ha OCHOBAHWM OTYETHbIX CTAaTUCTUYECKUX OaHHbIX O pacxode maTepuanoB wu
3anacHblx YacTen Ha egnHuLy paboT. Mexay TeM OTYeTHble AaHHble O PAKTMYECKOM pacxode OTpaXakT He TOMNbKO
OOCTUTHYTYIO 3a OTYETHBLIN MEepuMoa 9KOHOMUIO, HO 1 BCE Cnydan nepepacxofa, Bbl3BaHHbIE MMOXOW opraHusaunen
nNpon3BOACTBA, PEMOHTa W 3JKcnnyaTauuum TexXHUYECKUX CpeacTB, HapyleHWeM YCTaHOBIIEHHOW TEeXHOMOormu,
HepaunoHanbHbIM UCMONb30BaHMEM MaTepuarnos U T.4.

OpgHako u3 cka3aHHOro He crnegyeT, YTO B HOPMUPOBAHUM pacxofa MaTepuanoB He AOMKHbI UCMOMNb30BaTLCS
OaHHble yyeTa M OT4YeTHOCTM. OHM SIBNSAIOTCS BaXXHbIMUM UCXOO4HbIMW MaTepuanamu Ans aHanusa n obobeHns
nepesoBOro OnbiTa MO 3KOHOMHOMY WCMOMb30BaHUKD MaTepuanbHbIX PEecypcoB, Ans aHanusa cobnogeHus
YCTaHOBMNEHHbIX HOPM, BbISIBIIEHNS nepepacxofa U 9KOHOMUW MaTepuanoB U JOMXKHbI LUIMPOKO MCMOMNb30BaTLCS Npu
pa3paboTKe NpOrpeccuBHbLIX HOPM pacxoaa.

1.7. OcoBeHHOCTM HOPMUPOBaHMSA pacxoda MaTepuarbHbIX PecypcoB Ha
KENe3HOAOPOXHOM TpaHcnopTe

maBHasa ocobeHHOCTb HOPMMPOBaHUSA pacxoda maTtepuanbHbix pecypcoB B OAO "PXK[" 3aknoyaeTcs B TOM,
YTO OHO OCYLLECTBMSETCHA MPENMYLLECTBEHHO B cdepe PeMOHTHOro npoussoactsa. Ha peMoHT u cogepxaHue
TeXHUYECKNX CPeaCcTB TPaHCNopTa pacxo4yeTca OCHOBHAA Macca MaTtepmanbHbIX pecypcoB.

PeMOHTHO-3KCNNyaTaLMOHHbIN XapakTep Npou3BOACTBa TpebyeT npuMeHeHus ocobon MeToamku pa3paboTku
HOpM pacxoga. HopMmbl AOMKHbI MOMHOCTLIO YYUTbIBaTb BCe (DAKTOPbl, BAMSAIOLME KaK Ha BeSIMYMHY pacxoda
MaTepnanoB, HEOOX0ANMbIX AN U3rOTOBMEHUSA UM BOCCTAHOBIEHUSA NPULLIEALINX B HErOAHOCTb AeTanen (YMCThIn
pacxoq maTtepuarnoB, TEXHOMOrMYECKNE OTXOA4bl U NOTEPU, OPraHM3aLNOHHO-TEXHUYECKUE OTX0Abl U T.4.), TaK U Ha
CMEeHSIeMOCTb 3TUX JeTanen npu pemMoHTe M dKChnyaTtauum NoABUXKHOIO cocTasBa W OPYrnxX TEXHUYECKUX CPeacTB
TpaHcnopTa. TO ecTb, nNpoueccbl HOPMUPOBAHWUS pacxoda MaTepuanoB M 3anacHblX 4YacTelm Ha PEMOHTHbIE U
3KCNMyaTaumMoHHbIE HYXObl O CBOEMY COAEPXKAHMIO SABNAOTCS Gonee CnoXHbIMKU, YeM Ha HOBOE NPOM3BOACTBO.

Ecnn npu npon3soacTse HOBbIX M3AEeNNA OCHOBHLIM Ka4eCTBEHHbLIM NokasaTenem HOpPMbl pacxoda siBNnseTcs
KO3hPUUNEHT UCMOMb30BaHUA MaTepuarnoB, TO PEMOHTHYIO HOPMY XapakTepusyeT, KpoMe TOro, W Apyrou
KayeCTBEHHbIN Noka3aTterb - KO3ULMEHT (MW NPOLEHT) CMEHAEMOCTU Y3r0B 1 AeTanen.

M3 cneundpukn paboTbl KENE3HOAOPOXHOro TpaHCMopTa BbiTeKaeT W psaa  Opyrux  0cobeHHocTewn
HOPMMPOBaHUA pacxoda MaTepuarnbHbIX PeCypCoB:

HeobXx0OUMOCTb YCTAHOBMEHMS HOPM pacxoa no GonbLIoW HOMEHKNaType MaTepuarnos, 3anacHbix YacTen,
usgenui, no Buaam paboT M MpPUMEHEHMSsI pas3HOW MeETOAMKM Ans ux pas3paboTkM M3-3a MHOrooTpacrneBoro
XapakTepa XenesHogopOXHOro X035MCTBa;

HeobX0OUMOCTb YCTAHOBMEHMSI OONbLUIOrO KonMMyecTBa WHAMBUAYyaNbHbIX M TFPYNMNOBbIX HOPM pacxoja
pa3nMyHO CTEMEHU YKPYNHEHMS C y4eTOM YCNoBuI paboThbl 1 KOHCTPYKTUBHBLIX OCOGEHHOCTEN TEXHUYECKNX CPeacTB,
Hannyue pasHOOOpa3HOV MO CBOEW KOHCTPYKUMM TeXHWKW, paboTawlien B pasnuyHbix NEPEMEHHbIX YCIOBUSIX U
UMEIOLLEN CMNOXHbIE U3MepUTEny;

HeobXxoOUMOCTb 4acToro nepecmoTpa OeNCTBYOLUX U pa3paboTKM HOBbIX WHAMBUAYANbHbIX U CPEeoHUX
rpynnoBbix HOpM B ¢BA3n ¢ nposogumon OAO "PXK[" TexHUM4eckon peKoOHCTPYyKLMen, 0BHOBNEHUEM TEXHUYECKMX
cpeacTs.

1.8. Bugpl, knaccudukaums, HoMeHkrnaTypa npumMmeHseMsIx Mmatepuanos
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Mo HasHaveHuiO Bce Martepuanbl, NMPUMEHsieMble B MPOMbILWNEHHOCTM W Ha TpaHchnopTe, AendTrca Ha
OCHOBHbIE U BCNIOMOraTeribHbIe.

OCHOBHbIMM  Ha3blBalOT MaTepuarnsl, pacxofgyemble HEeNoCPeACTBEHHO Ha PEMOHT U TexXHU4eckoe
obcnyxuBaHWe TexXHUYeCKkux CpeacTB MMM Ha W3roTOBMNEHWE AeTanen, Yy3nos, annapaToB, Hanpumep, Ans
NOKOMOTUBOB M BaroHOB.

BcnomoratensHeiMM  Ha3bIBalOT MaTepuanbl, HeobxoauMble Ans  OBCNyXWBaHWSA NPOU3BOACTBEHHbIX
NpoLeccoB, OHU He BXOASAT B COCTaB U3Aennsa U He U3MEHSIIOT ero BecC.

BcrnomoratenbHble MaTepuarbl MOXHO pa3fenvTb Ha crieaytoLlme rpynnbl:

TexHorormyeckue: ncsl Ana cBapku, Nankuy, NyXeHus 1 nnaBky MeTanna, Matepuanbl Ang CBapku U pesku
nT. o,

MaTepuanbl, noTpebnsemble B npoLecce MNPOM3BOACTBA: TOMMMBO M 3HEpPrusi, cmaska, o6TMpO4HbIE
mMaTepwuansl u ap.;

MaTepuansl, NoTpebnsieMble B NpoLecce peMOoHTa U MOAEPHN3aLIMN TEXHONOrMYeckoro obopyaoBaHus;

MaTepuanbl 00LlEe3aBOACKOrO0 Ha3HaYeHWs:: SHEpPrus Ons OCBeLLEeHUs, TOMMNMBO ANs OTONNEHWUs 34aHun,
XO35WCTBEHHbIE MaTepuanbl Ang YOOopKM NpOM3BOACTBEHHbIX MOMELLEHUIA.

OavH n TOT Xe maTepuarn MoXeT ObiTb U OCHOBHbIM M BCMOMOraTenbHbIM B 3aBUCMMOCTM OT TOrO, Ha YTO OH
pacxogyetcs. [Munomartepuansl, HeOOGXOAMMbIE ANSA M3rOTOBMEHUS AeTanen MNOABMXKHOrO COCTaBa, CUMTaTCA
OCHOBHbIM Martepuanom, a Koraa ux noTpebnsT Ana Tekyllero peMoHTa 34aHui, Ans U3roTOBMEHUS BEPCTAKOB U
T.A., TO OHU OTHOCATCS K BCMOMOraTenbHbIM MaTepuanam.

Ona uenen HOPMWPOBAHWSA, MMAHUPOBAHUA MNPOM3BOACTBA, CHabXeHusl, BeAeHUs yyeTa M OTYETHOCTU
Heobxoouma eauHas knaccudukaums maTepuanos, TOMMAMBA, 3anacHbIX YacTew, obopyaoBaHusa. Hannuue takomn
Knaccuukaumm UcknoyaeT HeonpeaeneHHoCcTU B HAMEHOBaHWSX, a cnefoBaTenbHo, B y4eTe, XpaHeHUn, OThycke,
MOMOSNIHEHNM 3anacoB, BO3MOXHOCTU Jy6nNnpoBaHums.

B npouecce knaccudukaumm kaxgon pasHOBUOHOCTM MaTepmanos NpUCBaMBaeTCH YCNOBHOE COKpaLLeHHoe
0bo3HauyeHne (HOMEeHKNaTypHbIn Ko, wudp). KnaccudumumpoBaHHbii onpeaeneHHbiM 06pa3oM 1 CHabXeHHbIN
Kogamu nepeveHb BCceX MaTepuaribHbIX PECYpPCOB Ha3blBaeTCS HOMEHKITaTypoun.

PaspaboTka HoMeHknaTtypbl, ucrnonb3dyembix MTP, saBngeTca ogHMM W3 nepBblx 3TanoB npolecca
HopMmupoBaHus. HomeHknaTtypa npumeHsiembix B OAO "PX[O" MTP Becbma o0wmpHa M cOCTaBnsieT TbICAYM
HOMEHKIaTYpHbIX No3numMi. Kaxaas nosvums, Bxoasiiasa B HOMEHKNaTypy, JOIMKHA ObiTb ykazaHa B COOTBETCTBUM C
nx ycnoBHbiM obosHadeHnem no FOCT, OCT, TY, KOHCTPYKTOPCKOM OOKYMEHTauuW Ha OaHHbIA TUM TEXHUYECKMX
cpeacTs.

HomeHknaTypHble NO3nLUMM pa3MeLLalnT N0 HOMEHKMNATYpPHbIM rpynnam B cooTBeTCcTBUM ¢ "OBLLEepOCCUncKnm
knaccudpmkatopom npogaykuumn” N OK 005-93, yTBepxaeHHblM noctaHoBneHveM [occtaHgapta Poccum ot 30
aekabpsa 1993r. N 301 - OKIT.

Ona koHTpona 3a pfOBwxeHueM MaTtepuanbHbix pecypcoB B OAO "PX[O" wucnonb3yetca Ceteon
Knaccndukatop matepmaneHo-TexHn4Yecknx pecypcos (ganee - CKMTP).

"MIHCTpyKUMa no odopMMeHno HOPM pacxoa MaTepuanoB M 3anacHblx YacTel Ha TexHuyeckoe
obcnyxnBaHue, peMOHT U MoaepHu3aumio TexHudeckux cpeacts OAO "PXKO" N 1123p ot 19 uwoHa 2007 r. B
cooTtBeTcTBMM ¢ OKI npegycmaTtpuBaeT criefyloLLmin NopsaoK pasMeLLeHna HOMeHKNaTypHbIx rpynn MTP:

Matepuansi:

HedTb, HedPTENPOOYKTHI, ra3 - Ko knacca npoaykumm no OKI1 02;

Cblpbe pyaHoOe, HepyaHoe, KOKC - kof, knacca npoaykumm no OKI1 07,

4yryH, peppocnnasbl, NUratypsl, cTanb - KoA knacca npoaykuuu no OKI1 08;

npokaT YepHbIX METanmnoB - Ko knacca npoaykuuu no OKI1 09;

nsgenus gansHerLwero nepegena - kog knacca npoaykumm no OKIM 11;

MeTannonsgenus - kog knacca npogykumm no OKI1 12;

TpyObl CTanbHbIE - KOA Knacca npoaykumm no OKI1 13;

MeTannonpoaykumsi Npoyasi U HEKOHANLUMOHHAA - kof knacca npoaykumm no OKI1 14;

Cblpbe OrHeyrnopHoe - kof knacca npoaykumm no OKI1 15;

KpenexHble n3genus - kog knacca npogykumm no OKI1 16;

MeTannbl LUBETHbIE, UX CbIpbEe, CNIaBbl U COEAUHEHMS - KOA kracca npoaykumm no OKI1 17;

npokaT LBETHbIX METANmMoB - KoA kracca npoaykuumu no OKI1 18;

NpOAYKUNSt SNEKTPOAHOW M TBEPAOCNIAaBHOM NPOMBILLNEHHOCTU - KoA Knacca npogykumu no OKI1 19;

NPOAYKUMSI HEOPraHNYEeCKON XMMUM - Ko Knacca npoaykumm no OKI1 21;

nonMmMepbl, NIIacTUYECKMEe MacChl, XMMUYECKUE BOMOKHA M Kaydykm - Kog knacca npogykumm no OKI1 22;

MaTepuarnbl NakoKpacoUHbIe - koA knacca npoaykumm no OKI1 23;

NpOAYKUMSI OpraHMYeCcKOoro CUHTe3a - kog knacca npoaykumm no OKI1 24;

NpoayKumst pesanHoTexHuyeckas n acbectoBas - ko knacca npoaykuum no OKI1 25;

peakTuBbI XMMUYECKME - Ko knacca npoaykumm no OKI1 26;

MaTepuanbl ANeKTpoTeXHMYECKME - Ko knacca npoaykumm no OKI1 34;
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npoaykums kabenbHas - kog knacca npogykumm no OKI 35;

MaTepuansl abpa3susHble - Ko knacca npoaykuum no OKI1 39;

NpOAYKUMSI Neco3aroTOBUTENbHON NPOMBILLIIEHHOCTH - KOA kracca npoaykumu no OKI1 53;

NPOAYKUMS LENNIONO3HO-0YMaXKHOW NPOMBILLNIEHHOCTM - koA knacca npoaykumu no OKI1 54;

npoayKkumsi haHepHOro NPon3BoACTBa - KoA kracca npoaykumm no OKI1 55;

MaTepuanbl CTPOUTENbHbIE - KOA knacca npoaykumm no OKI1 57;

NPOAYKUMST TEKCTUMNBHOW NPOMbILLINEHHOCTM (6e3 Mpsiku, TKaHeW, HeTKaHbIX MaTtepuanoB U TPUKOTaXKHbIX
nsgenui) - kog knacca npogykumm no OKI1 81;

NPOAYKUNSI TEKCTUNBbHOWM MPOMBILLIIEHHOCTU - TKAHW CYpOBbIE - KOof knacca npoaykumm no OKI1 82;

NPOAYKUNS TEKCTUMNBHOW MPOMBILLIIEHHOCTU - TKAHM rOTOBbIE U MaTepuarbl HeTKaHbIe - KOA Kracca npogykumnm
no OKI1 83;

NPOAYKUNS TEKCTUMBHOWM MPOMBILLIIEHHOCTH - NpsKa - KoA knacca npoaykuuu no OKI1 90;

NPOAYKUMS NULLLEBOW NPOMBILLNEHHOCTU - KOA, knacca npoaykumm no OKIT 91.

3anacHble yacTu:

npokaT YepHbIX METanmMoB - Ko knacca npoaykuuu no OKI1 09;

NpoayKumst pesanHoTexHuyeckas n acbectoBas - ko knacca npoaykuum no OKI1 25;

NPOAYKUNS TSHXKENOro, 3HEPreTUYECKOro U TPAHCNOPTHOrO MaLUMHOCTPOEHNS - KOof, Knacca npoaykuum no OKIT1
31;

MaLLMHbI ANEKTPUYeckue - Koa knacca npoaykuuu no OKI1 33;

obopyaoBaHue aneKkTpoTexHMYecKoe - ko knacca npogykumm no OKI1 34;

NPOAYKUNS XMMNYECKOTO U HEPTAHOIO MaLLMHOCTPOEHUS - koA knacca npoaykumu no OKI1 36;

apmMaTtypa npomblluneHHas TpybonpoBoaHas - kof knacca npoaykumm no OKI1 37,

BblUMCIUTENbHASA TEXHMKA - KOA knacca npoaykuum no OKI1 40;

NpoayKumsi 06LLEMaLLMHOCTPOMTENBHOIO NPUMEHEHNS - koA, knacca npoaykumm no OKI1 41;

npubopbl 1 CpeacTBa aBToMaTU3aumm obLemMallMHOCTPOUTENBHOMO Ha3HaYeHNs - KOA Knacca npoaykumm no
OKI 42;

npubopbl U cpeacTBa aBToMaTM3aLun CneumanmM3mpoBaHHOrO HasHaveHus - kog knacca npogykuuu no OKIT1

43;

npubopsbl 1 annapaTtypa onTU4eckue - Koa kracca npogykuumm no OKI1 44;

n3gennsa aBTOMOOUITbHOW NPOMBILLNIEHHOCTU - KOA, knacca npoaykumm no OKI 45;

NOALLUUMHUKN Ka4eHus - kof knacca npoaykumm no OKIT 46;

NPOAYKUNSI CTPOUTENBHOIO, AOPOXKHOIO Y KOMMYHAINbHOrO MalUMHOCTPOEHUS - Ko knacca npoaykuum no OKIT1
48;

obopyaoBaHue caHUTapHO-TexXHUYeckoe - kof knacca npoaykumm no OKIT 49;

nporpamMmMHble cpeacTBa U MHAPOPMaLUMOHHbIE NPOAYKTbI BbIYMUCIINTENBHON TEXHUKWN - KOA Kracca npogykumm
no OKI150;

obopygoBaHue Ons perynvpoBaHuMsl  OOPOXHOrO  OBWXKEHMS, OOCNYyXMBaHUS  CEMbXO3TEXHWKM U
BCMOMOraTenbHOe CPeacTB CBA3U, KOHCTPYKUUM CTPOUTENbHbIE MeTanmnuyeckue - kof kracca npogykumm no OKIl
52;

NpOAYKUMSI Neco3aroTOBUTENBHON NPOMBILLIIEHHOCTH - KOA kracca npoaykumu no OKI1 53;

KOHCTpyKUMM 1 aeTtanu cbopHble xene3obeToHHbIe - kof knacca npoaykumm no OKI1 58;

nsgenuna u3 ctekna, papdopa n asaHca - kog knacca npogykumm no OKI1 59;

pe3ncTopbl MOCTOSIHHBIE - KOA kracca npoaykumu no OKI1 60;

pe3ncTopbl NepeMeHHbIe - KoA kracca npoaykumm no OKI1 61;

KOHOeHcaTopbl - KoA knacca npoaykummn no OKI1 62;

ANEeKTPOHHast TexHUKa - kof knacca npoaykumm no OKI1 63;

CpeLcTBa paanocBs3n, pagMoBeLLaHna n TeneBmaeHus - kog knacca npogykumm no OKI 65;

cpeActBa NpPOBOAHOW CBSA3WM M annapatypa paguocBA3M OKOHeYHast U MPOMEXyTovHas - Ko4 Kracca
npoaykumn no OKT1 66;

NPOAYKUNST TEKCTUMNBHOW NPOMbILLNEHHOCTM (6e3 Mpsiku, TKaHeW, HeTKaHbIX MaTtepuanoB U TPUKOTaXKHbIX
nsgenuin) - kog knacca npogykumm no OKI1 81.

Mpn odopmneHnn HOpPM pacxofa 3anacHbix YacTed Ha TexHu4Yeckoe obcnyxuBaHWe, pPEMOHT W
MoOepHM3aLmMio KpynHoarperaTHbix TexHudeckux cpeacts OAO "PXK" (anekTpoBO3bl, TENNOBO3bl, MOTOPBArOHHbIN
NOABWKHOW COCTaB M T.4.) AonyckaeTcs (hopMMpoBaHMe HOpM pacxoa no y3nam.

Mpu odopmneHun HopMm B NpoLiecce KOANPOBaAHUSA HOMEHKNATYpHbIx no3uuun B coctae CKMTP moryT 6biTb
BbISIBMEHbI MO3ULMK, KOTOPblE AYOGNMPYOT Apyr Apyra, uaeHTuduumupys oguH 1 1ot e MTP nog pasHbiMy Kogamm
(Tak HasbiBaeMble "oybnukatbl') MM UMEKT HEKOPPEKTHYK 3anucb unm oTcyTcTBYyOT B coctaBe CKMTP. Ona mnx
ucnpasneHus BeayllemMy agMUHUCTPaTOPY KnaccudumkaTopa nogaeTcs 3asiBka Ha BHeceHne nameHeHun 8 CKMTP B
COOTBETCTBMM C PernameHTOM BefeHUs U UCNOMb30BaHUS CETEBOro KraccugukaTopa maTtepuanbHO-TEXHUYECKUX
pecypcoB OAO "PX[" ot 4 anpensa 2006r. N CA-2986.
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1.9. Mopsagok pa3paboTku 1 yTBEPXKAEHUA HOPM pacxoaa
MaTepranbHO-TEXHUYECKNX PECYPCOB HA PEMOHT 1 o6CcnyXuBaHue
TexHnyecknx cpegcts OAO "PXKO"

Mopsigok paspaboTku 1 yTBepXaeHUss Hopm pacxofa MTP yctaHaBnusaeTcs pacnopsbkeHnsmu OAO "PXKIO".

OcCHOBHble MOMOXeHUA No MopsaKy pas3paboTkv, YTBEPXOEHWS W KOPPEKTUPOBKM HOPM  pacxofa
MaTepranbHO-TEXHUYECKUX pecypcoB onpegensieT "PernameHT pa3paboTkm u yTBEPXOEHUS HOPM pacxofa
MaTepranbHO-TEXHUYECKNX PECYPCOB Ha PEMOHT M obcnyxmBaHue TexHudeckux cpegcts OAO "PXKO" n Hopwm
OTAEenNbHbIX BUOOB 3anacoB MaTtepuanbHO-TEXHUYECKUX pecypcoB”, (ganee - PernameHT).

Mopsigok pa3paboTky HOpM.

Mpouecc paspaboTkn HopM pacxoga MTP HauuHaeTcs, kak npaBwuno, Ha npeanpuaTuax Komnanun. Hopmbl
pacxoga paspabaTtbiBalOTCA Ha 3aBogaX, OKOMOTMBHbIX W BaroHHbIX [O€Mn0, CTPOUTENbHbIX U PEMOHTHbIX
opraHunzaumsax n apyrux npeanpuatuax OAO "PXKO" n yTBepxxaaloTca pykoBOAUTENSIMU NPeanpuUaTUA, OTAENEHUN 1
XernesHbIX Jopor.

CHavana onpegenslT  MOONEpaLVoHHble  HOPMbl  pacxoda W pa3Mepbl  TEXHOMOIMYECKUX WU
OpraHM3auMOHHO-TEXHUYECKMX OTXOA0B U NoTepb. [1ns 3TOro Ha OCHOBE TEXHWYECKOM N NPOEKTHO-KOHCTPYKTOPCKON
OOKyMeHTauuM ycTaHaBnMBalT pa3Mepbl U YUCTbIV BeC (06beM) aeTanen, nx KONM4YecTBO B U3genuu, a Takke By
MCXOOHbIX MaTepuanoB U MUX YUCTbIN pacxod. Mcxoga M3 nmoonepaumoHHbIX HOPM pacxoda U pasMepoB OTX0O0B U
noTepb paccynTbIBalOT nogeTanbHble HOPMbI pacxofa MaTepuarnos 1 onpeaenstoT KO3 dUUMEHTbl MCNOSTb30BaHNS
MaTepuanos.

Ha ocHoBe nogetarnbHbIX HOPM OnNpeaenstoT MHAMBUAYanbHble HOPMbl pacxofa MaTtepuarnos Ha usgenve unm
BuA paboTbl (pemMoHTa). MHOMBMAYanbHbIE HOPMbI pacxoa paccyYMThLIBAKOTCA Kak CyMMa HOPM pacxoa MaTtepuarnos
Ha W3roTOBIIEHME WNW PEMOHT OTAENbHbIX AeTanen wunu ysnos msgenun. MHouwemayanbHble HOPMbI pacxoda Ha
KOHKpETHblEe M3aenusa u Buabl paboT MCMONb3yTCH Npu pa3paboTke pasnuyHbIX rPYMMNOBbIX U YKPYNMHEHHbIX HOPM
pacxoga.

Ha >enes3HOOOpOXHOM TpaHCnopTe MPUMEHSITCA OBa OCHOBHbIX MeToda paspaboTkM HOpM pacxofa:
pacyeTHO-aHanNMTUYECKUA U OMbITHO-MPOU3BOACTBEHHLIN, @ Talkke OTYETHO-CTAaTUCTUYECKUN MeTod HOPMUPOBAHUS.
CyTb 9TMX METOLOB M3NOXeHa B pasgene 1.6.

Pan paspabaTbiBaembix Ha 3aBofax M goporax Hambonee mMatepmanoeMkux UHANBMAYArNbHbBIX HOPM, a Takke
cpedHeceTeBble HOPMbl pacxoda MaTtepuarnoB Ha PEeMOHT MOABWXHOIMO COCTaBa YTBEPXOAKTCH PYKOBOLACTBOM
KomnaHum n BBOOATCA B OENCTBME COOTBETCTBYyKOLLMMU pacnopspkeHuamu OAO "PXKO". K HuM oTHOcsTCS,
Hanpumep, HOPMbI pacxoa MaTepuanoB M 3anacHbIX YacTen Ha KanutanbHbI U AEeNOBCKOM PEMOHT JTOKOMOTUBOB,
BaroHoB, KOHTENHEPOB, Ha MOAEPHM3aLMIO MOABMXHOIO COCTaBa, U3roTOBEHME CTPENOYHOM NPOSYKUNN, HA PEMOHT
n cogepxaHue nytu, yctporctB CLIB 1 cBA3M, yCTpOMUCTB anekTpudmrkaumm n SHepreTM4eckoro Xo3smncTaa.

PaspaboTka K KOppeKkTMpOBKa HOPM pacxoja MaTepuanbHO-TEXHUYECKUX PEeCypCOB Ha TexHW4Yeckoe
obcnyxuBaHue, peMOHT U MoaepHu3auuni TexHudeckux cpeacts OAO "PX[" ocyuiecTBnsieTcs Ha OCHOBaHMU
COOTBETCTBYIOLLMX PYKOBOACTB, YTBEPXAAeMbIX NepBbIM BULe-npe3maeHTom KomnaHuum.

B cootBeTcTBMM ¢ PermameHTOoM pa3paboTka 1 KOPPEKTUPOBKA HOPM OCYLLECTBNAETCHA MO NEPCNEKTUBHBIM U
rogoBbiM nnaHam. [pegnoxeHnss no paspaboTke U KOPPEKTUPOBKE HOPM ANl BKIHOYEHUS B MPOEKTbl MMaHoB
NoAroTaBNMBAKOTCA MNpPUYACTHbIMU  AenapTaMeHTamu (ynpaeneHuaMn), a Takke dunuanamum u OpyruMu
CTPYKTYpHbIMKM nogpasgeneHuamm OAO "PX[O" (panee - YHKUMOHANbHbIA 3aka3yuMk) M HanpaBnawTCs B
YnpaBneHune mnnaHMpoBaHUA © HOPMUPOBaHUSA MaTepuarnbHO-TEXHUYECKMX peCcypcoB (ganee - 3akasuuk).
MpeonoxeHns [OMKHbI codepXaTb MHGOPMaUMIO O HavMeHOBaHuM paspabaTbiBaembix HOpM, obnactu umx
NPUMEHEHUs, UCMONHUTENe, Cpokax M CToMmocTu pabot. lNpeanoxeHunss NnpeacTaBnsalTCA No opme M B CPOKM,
YyCTaHOBMNEHHbIE ANA OPMUPOBaHNSA NnaHa obLexo3ancTBeHHbIx pacxogos OAO "PXKO".

PaspaboTka K KOppeKTMpOBKA HOPM, NPEeAYyCMOTPEHHbIX YTBEPXKOAEHHbIMWM MnaHamu, OCYLLEeCTBMsSeTcs
dunuanamu un CTpykTypHbiMu nopgpasgeneHuamu OAO "PXK[" B COOTBETCTBMM C MX KOMMETEHUMEN, a Tawkke
CTOPOHHUMK opraHusaumsmu. dunuansl U CTpykTypHble nogpasgenenns OAO "PXKO" BbinonHsaT pa3paboTky u
KOPPEKTUPOBKY HOPM B COOTBETCTBMM C BblgaBaeMblMM Hapsg - 3akasamu. [logrotoBky u odopmneHve B
YCTaHOBMNEHHOM MOpsaKe Hapsia-3aka3oB CO CMETOW 3aTpaT Ha  BbINonHeHMe paboTbl  OcyliecTBnsaeT
YHKLUMOHANbHbIA 3aka3yuk, B BeAeHWM KOTOPOro Haxoautcsa dwunuan unu cTpyktypHoe nogpasgeneHve OAO
"P>XX[", BeinonHsaAwLee pa3paboTKy U KOPPEKTUPOBKY HOPM.

UcxogHyto uvHdopmaumio  ana  pas3paboTkm U KOPPEKTUPOBKM HOPM  UCMOMHUTEN0 npeacTaBnset
YHKLMOHaNbHbIA 3aka3vmk. Hopmbl pa3pabaTbiBaloTCa U KOPPEKTUPYIOTCS C Y4ETOM MCMOMNb30BaHUA COBPEMEHHbIX
MaTtepuarnoB U u3genuim, pekoMeHO0BaHHbIX K MPUMEHEHUIO0 PYHKUMOHaNbHbIM 3aKa34ykoM, NepeaoBblX TEXHOMNOrm
PEMOHTa, BOCCTAHOBMEHMS U YNPOYHEHUS N3HOLLEHHbIX AeTanen n BbINOMHeHNs apyrnx TpeboBaHuin, oTpaxaeMbix B
JoroBopax v Haps[ - 3akasax.

Mopsinok oopMMeHNst HOPM.

EovHbin  nopsagok odopMneHus HOpPM  pacxofda MaTepuarnoB U 3anacHbiXx 4YacTel Ha TexHu4eckoe
obcnyxuBaHue, PeMOHT M MoaepHusauumio TexHudeckux cpeacts OAO "PXK[O" onpepeneH "VIHCTpykuuew no
0POPMIIEHNIO HOPM pacxofa MaTepuanoB M 3anacHbiX YacTe’d Ha TexHudyeckoe ob6CnyXuBaHue, PEMOHT U
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mMogepHusaumio TexHnyeckmx cpeacts OAO "PXAO" N 1123p o1 19 nioHa 2007r. (ganee - VIHCTPpyKUmS).

UHcTpykums obsasatenbHa Ana mucnonHeHusa Bcemu noppasgeneHnsmu OAO "PXKIO", ocywectBnsiowmmm
othopmneHme Hopwm.

Mocne cocTtaBneHNss M OQOPMIEHUS nNpoekTa HOpM (Ha OymMaxHOM W 3NEeKTPOHHOM HocuTene)
ocylecTBnsieTca ero cornacosaHue. CornacosaHue npoekta Hopm B OAO "PX[" npousBogmTca ncnonHuTenem B
cnegylowen nocrnefoBaTtenbHOCTU: OYHKUMOHANbHbBIA - 3aKas3uuKk, 3akasduk, [enapTameHT nnaHWpoBaHus W
OrooKETUPOBaHWS, BULE-NPE3NOEHT, B BEAEHUN KOTOPOro HaxoanTcs (PyHKLMOHAMNbHBIN 3aKa3yuK.

HopMbl ¢ ykasaHnem cpoka ux 4encTBns yTBepxaaroTcsa nepsbiM Bule-npesungeHtom OAO "PXKI".

nasa Il. HopmunpoBaHue pacxoga npokaTa YepHbIX U LIBETHbIX
MeTannos

2.1. O6Lne NonoxeHus

HopmupoBaHune pacxoga npokaTa meTanna NpoBOAAT C Lenbl YCTaHOBMEHWA ero nraHoBOro KorvyecTsa,
HeobxooUMOro AN M3roTOBMEHUSA, MOLAEPHM3aLMN, PEMOHTA, TEXHUYECKOrO OBCMYKMBAHMS TEXHUYECKUX CPeacTB
OAO "PX[O" n obecneveHua Haubonee paumoHanbHOro M 3EEKTMBHOrO MCMOMbL30BaHMSA Npokata meTanna B
npoun3soacTse.

HopmupoBaHuio nognexaT Bce B1AbI NpokaTa meTanna.

HopmupoBaHue pacxoga npokata mMeTarnna BKYaeT pelleHe cneayowmx sagaq:

pacyeT HOpMbI pacxoa npokata MeTanna Ha U3roToBreHve getanu,

ornpeaeneHne nNpoueHTa CMeHAeMOoCTy AeTanen;

pacyeT HOpM pacxofa npokata MeTanna Ha MOAEePHN3aLMI0, PEMOHT U TeXHUYeckoe obCnyXuBaHue eanHuLbI
NpoAYKUMN.

Hopma pacxoga Ha w3roToBneHwe petanu onpeenseTr KOMMYecTBO Mpokata MeTanna B HaTyparnbHbIX
eavHuuax, HeobxooMMoe Ha U3roToBMeHUe JgeTanu.

lMpoueHT cMeHssieMOCTU AeTanen onpegensieTcd Ha OCHOBaHUU ONbITa PEMOHTa U SKCMyaTaunm TeXHUYECKUX
CPEeACTB C y4eTOM cpoka cnybbl AeTanen B 3aBMCMMOCTM OT BUAa BbINONHAEMbIX paboT (MogepHM3aLUs, PEMOHT,
TexHn4yeckoe obcnyxmBaHume). MNpoLeHT cMeHseMOCTH aeTanemn He MoXeT npeBbiwaTtb 100 %.

Hopma pacxoga npokata MeTanna Ha MOAepHM3auuio, PEMOHT U TexHudeckoe obCnyxuBaHue eavHuULbI
NPOAYKUMM XapakTepusyeT KONUMYeCTBO MeTarnna B HaTyparbHbIX eguHuLax, Heobxoanmoe ans npomssoacTea pabot
C Y4eTOM MpoueHTa CMEHSIEMOCTU, N OnpedenseTcs, Kak npousBedeHne HOpMbl pacxoda npokarta MeTansioB Ha
N3roToBNEHNE aeTanen Ha NPpoLUEeHT NX CMEHSEMOCTU B 3aBMCUMOCTY OT BMUAA BbINONHAEMbIX paboT.

MpokaT MeTanna knaccuuuUMpyoT Mo crneaytoLwmnmM OCHOBHbIM NPU3HaKaMm:

COpTaMeHTy;

TOYHOCTM U3rOTOBMEHMS;

YCNOBUAM NOCTaBKMU.

Mo copTameHTy NnpokaT MeTannoB pasgenseTcs Ha creayoLwme Buabl:

Kpyrnbiu;

KBagpaTHbIN;

LeCTUrpaHHbIN;

nornocoBown;

NEeHTOYHbIN;

NUCTOBOW;

TPYOHbIN;

bacoHHbIN;

NPOBOSOYHbLIN;

KaHaTHbIN.

TpybHbIN NpoKkaT MeTannoB nogpasaensaeTcst Ha TpyObl KPYrnoro, KBagpaTHOro Y NPSIMOYrofibHOr0 CeYeHus!.

dacoHHbIV NpokaT MeTannoB NoApa3aenseTcs no ce4YeHNsM Ha criefyroline Buapl:

yrnoBOW PaBHOMOMOYHbIN;

yrnoBOW HEPaBHOMOMNOYHbLIN;

ABYTaBpPOBbIN;

wBennep;

3eTOBbIN;

pernbC.

[MpoBOMOYHLIV NpoKaT MeTannoB nogpasaenseTcs No ceYeHNaM Ha criegyolme suabl:

Kpyrnbiu;

KBagpaTHbIN;

bacoHHbIN.

Mo TOMHOCTM U3roTOBNEHUNA NpoKaT MeTarna NocTaBnseTcs cneayowmx BUaoB:
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06bI4HOM TOYHOCTY;

NOBbILUEHHON TOYHOCTH;

BbICOKOW TOYHOCTH;

KannbpoBaHHbIN.

Mo ycnoBmnsam nocTaBkM NpokaT MeTannoB pasgenseTca Ha cnegyowmne BUabl:

HEMEPHOWM ASIHbI;

KpaTHOW ONWUHBI;

MEpPHOM AMNWNHbI.

HemepHas gnvHa npegycMoTpeHa COOTBETCTBYIOLUMMM CTaHAapTaMu Ha COPTaMeHT npokaTa MeTarnos.

MpokaT mMeTannoB KpaTHOW AfMHbI MOCTaBMASAKT B Cryyae, €Cnv ANuHa npokaTta MeTannoB [ofmkHa ObiTb
KpaTHOW 3aka3daHHOMY pa3Mepy B npegenax HopmarbHOW ASMHbI.

lMpokaT MeTannoB MepPHOW ANUHbLI MOCTaBMAT CTPOro OnpedeneHHoro, 3apaHee YCTaHOBNEHHOro
3aKa34yMkoM pasmMepa, B npegenax HopManbHOW OMNUHbI.

2.2. CnocoObl N3rotoBrneHns getanen

MaroToBneHue getanen u3 npokara meTannos NporM3BoAAT cneayowumm cnocobamm:

TOYeHue;

cBoboaHas KOBKa;

LUTaMMoBKa.

TouyeHune npokaTa MeTanmoB BbINOMHAETCA Ha MeTannoobpabaTbiBaloLLMX CTaHKax.

CeobogHasa KoBka - mpouecc nocrnegoBaTensHOro AedOpMUPOBAHNUS OTAENbHbIX YYaCTKOB MCXOOHOWN
3aroToOBKM Ha NINOCKMUX BoKax.

LWtamnoBka - npouecc AedopMupoBaHUss BCEW MNNOCKOCTU WCXOAHOW 3aroTOBKM OAHOBPEMEHHO B
cneyunanbHbIX GoMkKax.

LitamnoBka noapasgensieTcsa Ha XONOAHYH0 U FOpsiYyio.

XonogHas wTamnoBka npousBoguTca 6e3  npeaBapuUTenbHOro HarpeBa WCXOAHOW  3arOTOBKM  Mpu
Temnepartype 3aroTOBKM, COOTBETCTBYIOLLEN TeMMepaType NpoM3BOACTBEHHOIO MOMELLEHMS.

opsavasa wramnoBka nogpasgensercsa Ha 06rnonHyo n 6e3obnowHyto. MNMpu ropsyen WTaMnoBKe B OTKPbITbIX
WwTaMmnax B Mecte ux pas3bema obpasyetcd nosicok - obrnonm (3ayceHew). [Mpu ropsyen LITaMnoBKe B 3aKPbITbIX
LUTamMnax Takom NosiCoK - 06on (3ayceHeL,) OTCyTCTBYeT.

2.3. MeToanka HopMMpoOBaHUs pacxofa npokata YepHbIX 1
LBETHbIX MeTarmnoB Npu N3rotToBneHnn getanen METOAOM TOYEHUS

PacuyeT HOpMbl pacxoga npokata MeTansfoB Ha W3roToBneHwe petane MeTOAOM TOYEeHUs MpPOoBOAAT B
cneayowem nopsake:

onpegeneHne Npoduns u pasmepa ceveHus npokaTa MeTanna;

onpeaeneHne pacyeTHOW ANUHLI AeTanu;

orpegeneHne cpegHen pacyeTHOM ANWHbI MpyTKa, LTaHrM, pacoHHOro npokaTta npwW MOCTaBKe npokaTta
MeTanna HemMepHoWn AfvHbI;

onpeaeneHne AnNuHbl AedeKkTHOro KoHua npyTka, WraHrM, dacoHHOro npokara;

onpeaeneHne AnNuHbI NpyTKa, WTaHrM, acoHHOro npokata Ha KOHLEBOW 3aXWM;

onpeaeneHne npunycka Ha npopesbl NPy OTpe3Ke 3aroTOBOK M3 NPYTKa, LWTaHrn, yaCcoHHOro npokaTa;

ornpegeneHne npunycka Ha nogpesky TopLoB geTanu;

ornpeaeneHne AnnHbl ocTaTka OT HEKPaTHOCTU;

onpeaeneHne AnnHbl TEXHONOrMYECKON 3aroTOBKY;

ornpeaeneHne Yyucna 3aroToBOK B MPYTKe, LWTaHre, pacoHHOM npokare;

onpeaeneHne AnnHbl KOHLEBbIX OTX040B;

onpeaeneHne KO3 uruMeHTa KOHLEBbIX OTXOA0B;

pacyeT HOpMbI pacxoa npokata MeTanna Ha getans;

pacyeT koaduumneHTa ncnonbL3oBaHMa Matepuana.

Mpodunb 1 pasmep cevyeHns npokata MeTanna onpeaensioT Ha OCHOBaHUN YepTexa AeTanu.

Mpepnonaraemsbii pasmep 3aroTOBKWU MO CEYEHUIO onpeaenstoT no popmyne:

D*" = D + Cuep:H + Cumncr, .1

roe:
D - HanbonbLLMI pa3mep AeTanu CornacHo YepTexy (anameTp, TOMLMHa U LUMpYHA NpokaTa MeTarnmnos), MM;
CuepH, CunCT - NpMNycK Ha YEPHOBYIO U YNCTOBYOD 06paboTKy AeTanu No CEYEHUIO, MM.
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BennumHbl NpUnyckoB Ha YepHOBYIO M YUCTOBYIO 06paboTKy nMpokata meTanna npuBefeHbl B Tabnvuax 2.1,

2.2,23,24.

Mpunyck Ha YepHOBYO 06pabOTKy KpPyrnoro npokata

HoMMHAJILHE IMaMeTP
nerajm, MM

OTHOWEHMEe OJVHEI OeTajiM K ee HOMIMHAJIbHOMY
oriaMeTpy

Io 4 4 - 8 8 - 12 12 - 20

Opunyck Cuepn, MM

o 6

2 2

10

11

12

14

16

17

18

19

20

21

22

25

27

28

30

32

33

35

36

37

38

40

42
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45 3 5 5 5

46 4 5 5 6

50 4 5 5 6

55 4 5 5 6

60 5 5 5 10

65 5 5 5 10

70 5 5 5 10

75 5 5 5 10

80 5 5 10 10

85 5 5 10 10

90 5 5 10 10

Bosee 95 5 10 10 10

Mpunyck Ha YncToByo 06paboTKy KPYrnoro npokara

HommHanbueli nuameTp |Oo 18 18 - 49 50 - 119 (120 - 260|BoJsee
oeTanm, MM 260
Npunyck CumcT, MM 1,0 - 1,5/1,5 - 2,0(1,5 - 2,0(2,0 - 3,0|3,0

[lpuMeyaHme 2
nerann mimuoi no 100

0 MM,

MeHblIasa BeJIMUMHA NpPpUIIyCKa OepeTcsa npu obpaboTke
Gonbmas — ceome 1000 mm.

Mpunyck Ha yncToByo 06paboTKy CTporaHmem

IOnrHa obpabaTeieaeMol |llupruHa oBpabaTHBaeMOV NOBEPXHOCTM, MM
IIOBEPXHOCTHU, MM
Io 100 100 - 300 Bosiee 300
Npunyck Cumcr, MM
oo 300 1,0 1,5 2,0
300 - 1000 1,5 2,0 2,5
Bosiee 1000 2,0 2,5 3,0

Mpunyck Ha YepHOBYIO U YMCTOBYHD 06paboTKy
bpesepoBaHmem 1 WwnmcgoBaHnem

Bun obpaboTku

npn

Ha, MM

InuHa,

MM

ToJsumHa ,

MM

6 -

30(30 - 50

Bosiee 50

Npunyck Cuepu, Cumct, MM

Tabnuua 2.2

Tabnuua 2.3

Tabnuua 2.4
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YepHOoBOE dpeszepoBaHue Io 200 Io 100 1,0 1,0 1,5
100 - 250|1,2 1,5 1,7

Boyee 250(1,5 1,7 2,0

Boyee 200 |Io 100 1,2 1,5 1,7

100 - 250|1,5 1,5 2,0

Bojee 250(1,7 2,0 2,5

YucToBOoe dpeszepoBaHue o 200 o 100 0,7 1,0 1,0
100 - 250|1,0 1,0 1,3

Boyee 250(1,0 1,2 1,5

Boyiee 200 |Io 100 1,0 1,0 1,3

100 - 250|1,0 1,2 1,5

Boyee 250(1,0 1,2 1,5

YepHOoBOE mIMboOBaHMUE o 200 IIo 100 0,2 0,3 0,3
100 - 250|0,2 0,3 0,3

Boyee 250(0,2 0,3 0,3

Boyee 200 |Io 100 0,2 0,3 0,3

100 - 250|0,25 (0,35 0,35

Bonee 250(0,25 10,35 0,35

UycroBoe umymboBaHme o 200 Io 100 0,1 0,2 0,2
100 - 250|0,1 0,2 0,2

Boyee 250(0,1 0,2 0,2

Boyee 200 |Io 100 0,1 0,2 0,2

100 - 250|0,15 (0,2 0,25

Bojee 250(0,15 0,2 0,25

Pasmep 3aroToBku, paccyuMTaHHbin MO ¢opmyre 2.1, cpaBHMBAKOT C BENWYMHOMW, yKasaHHOW B KapTe
TexHoriormyeckoro npouecca. Ecnv kapton TexHonormyeckoro npouecca npeaycMOTpeHbl MPUMYCKU, MeHbLUe
yKa3aHHbIX B HOpMaTmBax, pacyeT criegyeT BECTW COrfacHO KapTe TexHomnornyeckoro npouecca. Ecnv kapton
TEXHOJIOrMYeCcKoro npouecca npeagycMoTpeHbl NPUNYCcKn, NpeBbILLatoLLMe ykasdaHHbIe B HopMaTuBax, pacyeT cnegyet
BECTM COrfacHO HopMaTMBaMm (3a UCKIIOYEHUEM Cry4YaeB, Koraa OTCTynfeHMe OT HOPMaTUBOB HEO6XOAMMO B CBA3M
C 0CobeHHOCTAMU TexHomormyeckoro npouecca). OTCTynneHne OT HOPMAaTMBOB [OOIMKHO ObiTb O0BOCHOBaAHO B
NOSICHUTESIbHOW 3anncke, npunaraeMon K HopMam pacxoga.

lMonyyeHHble  pa3Mepbl 3arOTOBOK  KOPPEKTUMPYWOT C  y4eTOM pas3MepoB Mpokata  MeTansos,
pernaMmeHTUpPOBaHHLIX COOTBETCTBYOLWMMM CTaHZapTamu, W OnNpefensioT OKOHYaTerbHbLIN  pasMmep cedeHns
3aroToBKM.

PacuyeTHaa gnuHa getanu onpegensieTca nNo deptexy getanu. [Ana npAMONUHEnHbIX getanen pacyeTHas
ONuHa ykasaHa B yepTexe. [Ina KpMBONUHEWHbIX AeTanen pacyeTHas (pas3BepHyTasl) AMMHa onpefensercsa no
dopmynam, ykazaHHbIM B Tabnuue 2.5.
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KoadhdumumeHT, onpeaensaowmnin NonoxXeHne HemTpanbHOro Criosi, B 3aBMCUMOCTM OT MOMEPeYHOro ceyvyeHus
npokarta meTanna BbibupatoT no Tabnuue 2.6.

Tabnuua 2.6

KoahdumumeHT, onpeaensaioLwmin NoNoxXeHne HemTpanbHOro cnos

[IpokaT KPYTIJIEM, KBaIpPaTHHM, [IOJIOCOBOM, WEeCTUIPaHHBIL

r /sO|Zo 0,5/0,8 (1,0 (2,0 |3,0 |4,0 |5,0 (6,0 |7,0 |8,0 |10,0(12,0

x 0,25 0,30(0,35|0,37|0,40|0,41|0,43|0,44|0,45|0,46|0,47(0,48
Tpy©OrL

r /sO|1 1,2 1,5 2 3 4 5 10

x 0,41 0,42 0,44 0,45 0,46 0,47 0,48 0,50

PacueT cpegHeln pacyeTHOW AONUWHLI MpyTKa, WTaHrn, acoHHOro npokaTta npu noctaBke npokata MeTtanna
HeMepHOW ANWHbI NPON3BOAAT NO hopmyrne:

lcp = k1 x (Imax + Imin)/2 + k2 x (Imax1 + Iminl)/2, .2)

roe:

Imax - makcumanbHasa gnuHa npyTka, WwraHrM, acoHHOro npokata HopMarnbHOW AfMHbI B COOTBETCTBUM CO
CTaHOapTOM Ha COpTaMeHT npokaTa meTanna, Mu;

Imin - MMHMManbHas AnNuHa nNpyTka, WTaHrM, acoHHOro npokaTa HOpPMarbHOM ANUHbI B COOTBETCTBUM CO
CTaHOapTOM Ha COpTaMeHT npokaTa meTanna, Mu;

Imaxl - makcumaneHasa AnvHa NpyTka, WTaHrv, hacoHHOro npokara yKoOpoYeHHOW AMNnHbI B COOTBETCTBUM CO
CTaHOapTOM Ha COpTaMeHT npokaTa meTanna, Mu;

Iminl - MMHUManbHas gnvMHa NpyTKa, WTaHrM, )acoHHOro npokaTa YKOpPOYEeHHOW AfMHbI B COOTBETCTBUM CO
CTaHOapTOM Ha COpTaMeHT npokaTa meTanna, Mu;

k1l - koathdUUMEHT, yUnTbIBAKOWMIA MOCTABKY NPyTKa, LUTAHrM, PACOHHOro MpokaTta HOpPManbHOW AMWHbI B
COOTBETCTBMM CO CTaHOApPTOM Ha COpTaMeHT npokaTta MeTanna;

k2 - koathdpuUMEHT, ydunTbIBaKOWMIA NOCTABKY MpyTKa, LUTaHrM, paCoOHHOro npokata YKOPOYEHHOW ANWUHbI B
COOTBETCTBMM CO CTAaHOApPTOM Ha CoOpTaMeHT npokaTta meTtanna.

CpepHsis pacyeTHast AnvHa LWXPOKO NMPUMEHSIEMbIX NPYTKOB, LUTaHT, TPYO 1 (hacoOHHOrO npokaTta npu nocTaBke
npokaTta MeTanna HeMepHoW ANWHbI NpuBeaeHa B Tabnuvue 2.7.

Tabnwuua 2.7
CpepnHsia pacueTHast AnvHa lcp NnpyTKoOB, LUTaHT,
Tpy6 1 hbacoHHOro npokara

HamMeHOBaHMEe MaTepHuala, Pasmep, MM |[CpemHasa
T'OCT pacueTHad
OoiamMHa, MM

[IpoKaT CTaJbHOM TOPSYEeKATAHBI KPYTIJIBI, Bce pasMmeph
TOCT 2590-88 u xBampaTHemi, I'OCT 2591-88:
- Y3 YTJIEPOIMCTOM OBBIKHOBEHHOTO KauecTBa 7000
Y HU3KOJIETMPOBAHHOM CTaJsu,;
- M3 KAUECTBEHHOM yIJIEPOIMCTOM U 4000
JIETUPOBAHHOM CTaJl;
- Y3 BHICOKOJIETMPOBAHHOMW CTAaJIM - 3500

Crasib kammbpoBaHHasa KpyrJasg, I'OCT 7417-75: |Bce pasmeps
- Y3 KAUeCTBEHHOMW yIJIepOIMCTOM, 3900
aBTOMATHOM, HU3KOJETUMPOBAHHOM U
JIETUPOBAHHOM CTaJl;

- Y3 BHICOKOJIETMPOBAHHOMW CTAaJIM - 3650
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Cranp xanmbpoBaHHas KBampaTHasd, Bce pasmeps | 3900
TOCT 8559-75

llojloca cTajibHag TropsdYekaTaHas, Bce pasMep:

TOCT 103-76:

- U3 YTJIEPOIMUCTOM OBBIKHOBEHHOTO 6500
KaueCTBa, HU3KOJETUPOBAHHOM U

docdopucToM CcTaNN;

- M3 KAUECTBEHHOM yIJIEPOIMCTOM U 4000
JIETUPOBAHHOM CTaJl-

[IpoKaT CTaJbHOM TopsYeKaTaHBM Bce paswmeps | 8500
WYPOKOIIOJIOCHI YHUBEPCAJIbHEINA,

TocT 82-70

[IpoKaT CTaJbHOM TOopsdYeKaTaHBM Bce pasmeps 4000
mecTurpaHHeni, I'OCT 2879-88

[lpoxaT KanMOPOBAHHED WECTUIPAHHEI, Bce pasmeps | 3900
TOCT 8560-78

YTOJIKM CTajlbHEE TOpsueKaTaHbe Bce pasmMeps| 7675
paBHomojsiounnie, I'OCT 8509-93

YTOJIKM CTajlbHEE TOpsueKaTaHbe Bce pasmMepsl| 7675
HepaBHomojyiounue, I'OCT 8510-86

IByTaBpPE CTaJIbHEIE TOpSUYeKaTaHbE, Bce paszmepu 8000
TOCT 8239-89

llBesIepEl CTaJIbHEIE TOpsSYekaTaHHE, Bce paswmepsr| 7000
TOCT 8240-97

BaJiki OBYTABPOBHE M WBEJIJIEPH CTaJIbHEE Bce pasmeps | 8150
crneumanbHee, I'OCT 19425-74

Ipodmunu ropsyeKaTaHue oJjid BarOHOCTpoeHusa, |Bce pasmepr| 7300
TOCT 5267.0-90 - TOCT 5267.13-90

TpyObl CTaJlbHEE BOOOT'@30MNPOBOIHEE, Bce paswmepr|7375,5
TOCT 3262-75

TpyObl CTajlbHEE OeCHIOBHEE Bce paswmeps | 8250
ropsuenebopMmupoBaHuue, I'OCT 8732-78

TpyOul CcTajbHEE kBanparTHue, I'OCT 8639-82 u |[Bce pasmeps
npsMoyroJibHee, I'OCT 8639-82:

— BecmoBHBEIE TopguyenebopMUPOBAHHEE; 8250
— BecHmoBHBEE XOJOOHOOEebOPMMPOBAHHEIE U 5250
BIIEKTPOCBAPHEE -

TpyGu Mmenuele, I'OCT 617-90: Bce pasmepH

- TAHYTHE ¥ XOJIOOHOKATAaHHE ; 3500
- IpecCOBaHHHE . 3225
TpyOul JaTyHHue, I'OCT 494-90 Bce pasmepu |3225

PacyeT AnuvHbl gedekTHOro KoHua npyTka, WTaHrM, (pacoHHOro npokata B CBSA3WM C MNepBOHaYanbHom
0bpe3skor TOpLIOB NCXOAHOro MaTepurana NnpoM3BoaaT No cneaywmum opmynam:

npuv HaNM4MmM oTxoaoB MO HEKPATHOCTU:

Iz.x = (0,3 /7 0,5) Ansda,

2.3)
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npn OTCYTCTBUN OTXOO40B NO HEKPATHOCTU:

roe:

Iz.x = 2 x (0,3 x 0,5) Ancda,

2-4)

Anbda - guameTp Kpyra, CTOpoHa KBagparta Unm LWecTUrpaHH1Ka 1 T.4. UCXOOHOro Matepuana, MM.

OnpegeneHne AnNuUHbI

npyTka, LTaHru,

(bacoHHOro npokaTta Ha KOHLEBOW 3aXum MpoOu3BOAMTCS B
3aBMCUMOCTM OT cnocoba pesku, pasaMmepa cedeHUst ICXOOQHOro Marepuana 1 KOHCTPYKLIMKN 3aXXMMHOro YyCTPOMCTBA, B
KOTOPOM 3akpennsieTcs 3arotoska.

OnuHa npyTka, wraHrn, pacoHHOro npokaTa Ha KOHLEBOW 3aXuM BblbMpaeTcs B COOTBETCTBUM C AaHHbIMU,
yKa3aHHbIMK B Tabnuuax 2.8, 2.9.

[nnHa nncToB, NONOC, NIEHT Ha KOHLIEBOW 3aXXMM NPU UX Packpoe Ha MITbOTUHHbIX HOXHULAX 3aBUCUT OT TUna
obopynoBaHus, onpeaenseTcsi B COOTBETCTBUM C TEXHMYECKMM NacnoptoM obopyaoBaHus u coctaBngaeT oT 40 go
150 MM npu ycrioBMmM NPUMEHEHMUS cneuunarnbHbIX BUNOK Ars nogadv matepuana.

OnvHa npyTka, wraHrmn, acoHHOro npokaTa Ha
KOHLIEBOW 3aXXMM B NaTPOHaX U CTAHOYHbLIX TUCKax

meTannoobpabatsiBatoero obopygosaHums

IuamMeTp Kpyra, CTOPOHa KBaIpaTa, InvHa npyTKa, MTaHTu,
MeCTUTPAaHHUKA , MM bacoHHOTO MmpokaTa Ha
xoHLeBol saxuMm Ix.3, MM
o 50 20
50 - 100 25
100 - 150 35
150 - 200 40
Ceeme 200 55

OnvHa npyTka, wraHrmn, acoHHOro npokaTa Ha
KOHLEBOM 3a)XMM B LIaHrax 0gHo- U
MHOTMOLWMNMHAENbHBIX aBTOMAaTOB

Tun obopynmoBaHusda |lIuamerp |CTopoHa kBampara, |InvHa OpyTka, WMTaHTH,
Kpyra, meCcTUTPaHHMUKa, MM|bacoHHOTO mNpokaTa Ha
MM xoHuepoir zaxum lx.s3,
Keagpatr |HDlecTHr—- |[(MM
PaHHUK
OpHomnuHImenbHue |Io 12 oo 9 oo 10 45
aBTOMaTH
PEBOJILBEPHOTO 12 - 18 |9 - 13 10 - 16 |50
THIa
18 - 24 (13 - 17 |16 - 22 |55
24 - 36 (17 - 26 |22 - 32 |65
Ceeme 36 |Ceemue 26| Cerme 32|75
MuorTomnuHImensHee | Jo 22 oo 16 oo 20 70 - 75
aBTOMaTH
22 - 38 (16 - 27 |20 - 34 |85

Tabnuua 2.8

Tabnuua 2.9
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38 - 66 |27 - 47 |34 - 60 |90 - 105

Ceruie 66 |Ceoune 47 [Ceeme 60(110 - 120

Mpunyck Ha npopesbl MpuM OTpe3Ke 3aroTOBOK M3 MpyTKa, LUTaHrM, (QacoHHOro npokata BblOMpalT B
3aBMCUMOCTU OT cnocoba pesku, pasmepa npokata B COOTBETCTBUM C AaHHbIMK, YKadaHHbIMY B Tabnuuax 2.10, 2.11.

Mpunyck Ha npopes3bl Npyu OTpPe3Ke 3aroTOBOK W3 MpyTKa, LUTaHrK, ¢pacoHHOro npokaTa, BblIOpaHHbIA MO
COOTBETCTBYIOLWMM HOpmaTMBaMm (Tabnuubl 2.10, 2.11), cpaBHMBaIOT C BENWYMHOW, YKa3aHHOMW B KapTe
TexHoriormyeckoro npouecca. Ecnv npn aToMm okaxeTcs, YTO KapToOW TEXHOMOMMYECKOro npouecca npeaycMoTpeHb!
nNpunyckn, npeBbIlLAOWMe YyKasaHHble B HOpMaTtuMBax, pacdeT crefyeT BeCTM COrfacHO HopmaTtvMBam (3a
UCKIMIOYEHNEM CNny4vaeB, Koraa OTCTynfneHne OoT HOPMaTUMBOB HeobXxoaMmMoO B CBA3M C  OCOBEHHOCTAMMU
TexHonorm4yeckoro npouecca). OTCTynneHne oT HOPMaTUBOB AOMKHO ObiITb OOOCHOBAHO B MOSICHUTENBHON 3anucke,
npunaraeMon K Hopmam pacxoga.

Tabnuua 2.11

Mpunyck Ha rasoByto BbIPE3KY 3aroTOBOK M3 NIMCTOBOrO NpokaTa
Oenbta(np), Mm

PasMep HapyXHOTO mnu |IIpAMOJIMHEMHEIM pes KpuBONMHENVHE pes
BHYTPEHHET'O0 KOHTypa
pesa, MM ToymMHa MeTajsa, MM
5- 125 - |50 -|{100 -|5 - |25 -|50 -|100 -
25 50 100 |200 25 50 100 |200
PyuHasa peska
Io 1000 5,0 (7,0 11,0|14,0 (6,0 (8,0 [12,0|15,0
1000 - 2000 6,0 (8,0 11,0|15,0 (7,0 (9,0 |13,0|16,0
2000 - 3000 7,0 (9,0 12,0|15,0 (8,0 (11,0(14,0|17,0
3000 - 4000 8,0 (10,0 |13,0(16,0 |10,0|12,0|15,0(19,0
4000 - 5000 10,0|11,0 (14,0(17,0 (12,0(13,0(16,0(20,0
5000 - 8000 13,0|14,0 (16,0(18,0 (16,0(18,0(20,0(23,0
8000 - 10000 15,0|16,0 (18,0(19,0 (19,0(21,0(23,0(|25,0

MamrHHasa peska

Io 1000 3,0 (4,0 6,0 (9,0 (4,0 |5,0 (8,0 (10,0
1000 - 2000 4,0 (5,0 7,0 (10,0 |5,0 |6,0 (9,0 (11,0
2000 - 3000 4,0 (5,0 7,0 (11,0 |6,0 |7,0 (9,0 (12,0
3000 - 4000 5,0 [6,0 7,5 (11,0 |7,0 |8,0 |(10,0(12,0
4000 - 5000 6,0 (7,0 8,0 (11,0 |9,0 |9,0 (11,0(13,0
5000 - 8000 8,0 (8,0 9,0 (12,0 |12,0|12,0(13,0(15,0
8000 - 10000 9,0 (9,0 10,0|12,0 (14,0(15,0(16,0|17,0

Mpunyck Ha YepHOBYI, YACTOBYK MOAPE3KY U WNNGOBKY TOPLIOB AeTanu U3 npyTtka, WTaHrM, ¢pacoHHOro
npokaTa BblGMpaloT B 3aBUCUMOCTM OT cnocoba oTpe3ku 3aroToBKWU, pa3mepa npokata B COOTBETCTBUM C AaHHbIMU,
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yKasaHHbIMK B Tabnuuax 2.12, 2.13, 2.14.

Mpunyck Ha YepHOBYIO, YNCTOBYK MOAPE3KY M WNNEOBKY TOPLOB AeTanu M3 npyTka, LWTaHri, dpacoHHOro
npokaTa, BblIOpaHHbIA NO COOTBETCTBYIOLWMM HOpMaTMBam (Tabnuubl 2.12, 2.13, 2.14), cpaBHUBAKOT C BEMNUYUHOWN,
yKa3aHHON B KapTe TEXHOMOrmyeckoro mnpouecca. Ecnv npu 3TOM OKaxeTcs, UYTO KapTOW TEXHOMNOrM4YecKoro
npouecca npeaycMoTPeHbl MPUMYCKX, NPEBbILLAoWMe ykasaHHble B HOpMaTuBax, pacyeT criegyeT BeCTU COrnacHo
HopMaTMBaMm (3a WCKMOYEHMEeM criydyaeB, Korga OTCTynfieHue OT HOpMaTMBOB HeobBXooumMoO B CBSI3M C
0CoBeHHOCTAMM TexHonornyeckoro mnpouecca). OTCTynneHve OT HOPMAaTMBOB [OIMKHO ObiTb 0BOCHOBaHO B
NOSICHUTESNIbHOW 3anncke, NpunaraeMon K HopMam pacxoga.

Tabnuua 2.12

Mpunyck Ha YepHOBYIO Noapesky Topua denbta(n.T), Mm

InamMeTp Kpyra, Crnocofb OTpeskKu 3aroTOBKMU
TPpyOEl, CTOPOHAa
kKBaOgpaTa, Ha npecce|ABToreHoM, |MCKOBOM WMJIM Pesuowm,
mecTUIPaHHUKA , VZnpeZi DeH30pEe30M | JIEHTOUHOM dbpeszon
[IOJIOCEL, MM COPTOBEIX ouJoM, KpyI'oM,
HOXHUIIAX MexXaHUUYeCKOM
WM PYy4YHOU
HOXOBKOM

lipesuiepel 1 OaJiKu

Bce pasmeps 5,0 3,0 2,0 -

[IpokaT yIJIOBOM, SBeTOBHIM

Bce pasmeps 4,0 3,0 2,0 -

[IpokaT MOJIOCOBOM

Io 6 3,0 2,0 1.4 -
6 - 15 4,0 2,0 1,5 -
15 - 35 5,0 2,0 1,7 -
35 - 60 6,0 3,0 2,0 -
60 - 100 7,0 4,0 2,5 -
Ceemre 100 - 4,5 3,0 -

[IpokaT KPYTJEM, KBaIpPaTHBI, WECTUIPAHHBIL

Io 2 2,0 - - 0,5
2 -3 2,0 - - 0,5
3-5 2,5 - 1,4 0,5
5 - 10 2,5 2,0 1,4 0,6
10 - 15 3,5 2,0 1,6 0,7
15 - 20 4,0 2,0 1,6 0,7
20 - 30 5,0 3,0 1,6 0,8
30 - 40 6,0 3,0 1,8 0,9
40 - 50 6,5 3,5 1,8 0,9
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[IpokaT KPYTJEM, KBaIpPaTHBI, WECTUIPAHHBIL
50 - 75 7,0 4,0 2,0 1,0
75 - 100 7,5 4,0 2,5 1,1
100 - 125 - 4,5 3,0 1,3
125 - 150 - 4,5 3,5 1,5
150 - 200 - 5,0 3,5 1,5
200 - 250 - 5,0 4,0 2,0
Ceeme 250 - 6,0 4,0 2,0
TpyOrL
Io 10 - - 1,5 0,6
10 - 20 - - 1,6 0,6
20 - 30 - 2,0 1,6 0,6
30 - 35 - 2,5 1,8 0,7
35 - 40 - 3,0 1,8 0,7
40 - 60 - 3,5 2,0 0,8
60 - 100 - 4,0 2,5 1,0
Ceeme 100 - 4,5 3,0 1,3

Mpunyck Ha yncToByto Nnoapesky Topua AenbTta(n.T.4), MM

InameTp Kpyra,
TPyOEl, CTOPOHAa
KBamparTa,
LeCTUIPaHHNKE ,
[IOJIOCEL, MM

[IpUIlyCK Ha YUCTOBYKN noapesky/
[IpunyCck C y4eTOM UEepPHOBOM MNOIPE3KU

Cnocofb oTpes3sKM 3arl'0OTOBKU

Ha npecce
VI

COPTOBEIX
HOXHMIIAX

ABTOT'€HOM,
OeH30pe30M

IMCKOBOM WJIU
JIEHTOYHOM
ouJoM, KpyI'oM,
MeXaHUUEeCKOM
WM PYy4YHOU
HOXOBKOM

Pesuowm,
bpeson

[lpoxaT KPYTIJIEDZ,

KBaOpaTHBI, MEeCTUTPaHHBIN

Io 2 0,372,3 - - 0,3/0,8
2 -3 0,3/2,3 - - 0,3/0,8
3 -5 0,3/2,8 - 0,3/1,7 0,3/0,8
5-10 0,4/2,9 0,4/2,4 0,4/1,8 0,4/1,0
10 - 15 0,4/3,9 0,4/2,4 0,4/2,0 0,4/1,1
15 - 20 0,4/4,4 |0,4/2,4 0,4/2,0 0,4/1,1

Tabnuua 2.13
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20 - 30 0,5/5,5 0,5/3,5 0,5/2,1 0,5/1,3
30 - 40 0,5/6,5 0,5/3,5 0,5/2,3 0,5/1,4
40 - 50 0,6/7,1 0,6/74,1 0,6/72,4 0,6/1,5
50 - 75 0,6/7,6 0,6/4,6 0,6/2,6 0,6/1,6
75 - 100 0,7/8,2 0,7/4,7 0,7/3,2 0,7/1,8
100 - 125 - 0,8/5,3 0,8/3,8 0,8/72,1
125 - 150 - 0,9/5,4 0,9/4,4 0,9/2,4
150 - 200 - 0,9/5,9 0,9/4,4 0,9/2,4
200 - 250 - 1,0/6,0 1,0/5,0 1,0/3,0
Ceeme 250 - 1,0/7,0 1,0/5,0 1,0/3,0

Mpunyck Ha wnudosky Topua AenbTa(w), MM

InameTp Kpyra,
TpyOBl, CTOPOHAa

KBaIpaTa,

HNeCTUI'PaHHMKaAa,

[lpunyck H

a mnudorky/

[IpunyCck C y4eTOM UEePHOBOM MNOIPE3KU

Cnocob oTpes3sKM 3arl'0OTOBKU

IIOJIOCEl, MM
Ha npecce|ABToreHoM, |IMCKOBOM WMJIM Pesuowm,
bZRyZi BeH30pPEe30M | JIEHTOUHOM bpeson
COPTOBHIX nmMJjolN, KpyI'oM,

HOXHMIIaX MeXaHMYEeCKOM
WM PYy4YHOU
HOXOBKOM
[lpokaT KPYTJEM, KBaIpPaTHBD, WECTUIPAHHBIL

Io 2 0,10/2,40| - - 0,10/0,90

2 -3 0,10/2,40|(- - 0,10/0,90

3-5 0,15/2,95| - 0,15/1,85 0,15/0,95

5 -10 0,15/3,05|0,15/2,55 |0,15/1,95 0,15/1,15

10 - 15 0,20/4,10|0,20/2,60 |0,20/2,20 0,20/1,30

15 - 20 0,20/4,60|0,20/2,60 |0,20/2,20 0,20/1,30

20 - 30 0,30/5,80(0,30/3,80 (0,30/2,40 0,30/1,60

30 - 40 0,30/6,80(0,30/3,80 (0,30/2,60 0,30/1,70

40 - 50 0,30/7,40|0,30/4,40 |0,30/2,70 0,30/1,80

50 - 75 0,35/7,95|0,35/4,95 |0,35/2,95 0,35/1,95

75 - 100 0,35/8,55(0,35/5,05 (0,35/3,55 0,35/2,15

100 - 125 - 0,40/5,70 |0,40/4,20 0,40/2,50

125 - 150 - 0,40/5,80 |0,40/4,80 0,40/2,80

Tabnuua 2.14
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150 - 200 - 0,45/6,35 |0,45/4,85 0,45/2,85
200 - 250 - 0,50/6,50 |0,50/5,50 0,50/3,50
Ceeme 250 - 0,60/7,60 |0,60/5,60 0,60/3,60

OcrtaTok oT HekpaTHOCTM |HK 0Bpa3yeTcs Npu NOCTaBKe NpokaTa MEeTarnnoB HEMEPHOW ANWHbI.

Mpu packpoe npokaTa meTannoB HEMEPHOW ANUHbI OCTaTOK NO HEKPATHOCTU NPUHUMALIOT:

On§a getaneun, pacyeTHasa AnmHa KoTopbix He npesbiwaeT 200 MM, paBHLIM NOMIOBUHE €e pac4eTHOW ANWHbI;

Ona getanen, pacyeTHasa AnvHa KoTopblx npesbiwaet 200 MM, paBHbIM NOMOBUHE pacvyeTHOM AfIMHbI cCaMOW
KOpOTKOM AeTanu, BbikpaMBaeMoun U3 npokata Metanna JaHHOW Mapku, npoduna u paamepa, Ho He MmeHee 100 Mm.

[nuHy TexHonorm4eckom 3aroToBKM onpeaensoT no opmyne:

Isar = lger + Jenbra(n.t) + Henmbra(n.r.u) + HenmbTa (m), (2.5)

roe:
loeT - pacyeTHasa AnvHa geTanu, Mu;
Oenbta(n.), Aenbta(n.t.v), Jenbta(w) - NpMNyckU Ha YEPHOBYIO, YNCTOBYIO NOAPE3KY M LUAMGOBKY TOPLIOB
AeTtanu u3 npyTka, LWTaHr, acoHHOro npokarta, M.

KonnyecTBo 3aroToBOK, BblkpaMBaeMbIx U3 OQHOrO MpyTKa, WTaHrm, acoHHOro npokaTa cpeaHen pacyeTHON
AnviHbI (B LenbIxX Ynucnax) onpeaenstoT no gpopmyne:

n=Ilcp /7 Izar, (2.6)

roe:
Icp - cpegHas pacyeTHasa ONWHa NpyTKa, WTaHrM, pacoHHOro mpokata npu MOoCTaBke Mnpokata mMeTtanna
HeMepHOMW ANWHbI, MM;
[3ar - gnMHa TeXHONOrnM4eckom 3aroToBkM getanu, Mm.

,D,J'IVIHy KOHUEBbIX OTXO40B Npu N3rotoBneHnn aetann 3 npyTka, WTaHru, (baCOHHOFO npokaTa onpeaenatrT Mno
dopmyne:

Lx = lux + Ig.x + Ix3 + Jemnbra(mp) x N, Q.7

roe:
[HK - ANMHa ocTaTka OT HEKPATHOCTU, MM;
la.k - onvHa gedekTHOro KoHUa npyTka, WTaHr1, pacoHHOro npokara, Mm;
[K.3 - ANWHa NpyTKa, WTaHrM, acoHHOro npokata Ha KOHLEBOW 3aXXUM, MM,
OenbTa(np) - npynyck Ha Npopesbl Npy OTPe3Ke 3aroTOBOK U3 MPYTKa, LWTaHMM, (PacoHHOro npokaTa, MM;
N - KOMMYECTBO 3aroTOBOK, BblKpavBaeMblX W3 OAHOrO MpyTka, WTaHrM, pacoHHOro npokaTa CcpegHen
pacyeTHOW ANWHbI (B LEnbIX Yncnax).

[nvHy KOHLEBbLIX OTXOO0B MPW U3roTOBNEHMUN AeTanu U3 rpynnoBoi 3aroTOBKM onpeaensitoT no opmyrne:

Lx = lux + Io.x + (Jensra (np) + lx3+ Jenvra(m.T) +
Ienbra (n.r.4) + Henbra (m)) x N, Q.79
roe:

IHK - ANWHa ocTaTKa OT HEKPATHOCTH, MM;

la.k - onvHa gedekTHOro KoHUa npyTka, WTaHr1, pacoHHOro npokara, Mm;

Henbta(np) - npunyck Ha Npopesbl NPy OTPEe3Ke 3aroTOBOK M3 MPYTKa, LUTaHrM, (acoHHOro npokarta, Mu;

Henbta(n.T), Aenbta(n.t.v), Jensta(w) - NpMNyckU Ha YEPHOBYIO, YNCTOBYIO NOAPE3KY M LUNMGOBKY TOPLIOB
AeTtanu u3 npyTka, LWTaHr, acoHHOro npokarta, Mw;

[K.3 - ANWHa NpyTKa, WTaHrM, acoHHOro npokata Ha KOHLEBOW 3aXKUM, MM,

N - KOnM4YecTBO rpynnoBbIX 3arOTOBOK, BblKpamBaeMmblx M3 OOHOrO MpyTka, LTaHrM, PacoHHOro npokara
cpegHen pacyeTHOWM ANWHbI (B LerbIX Yncnax).

PacueT koadhduumeHTa KOHLEBLIX OTXO40B MPOU3BOAAT No hopmyne:
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Kx = lcp /7( lcp - Lk), 2.8)
roe:
lcp - cpeaHsas pacyeTHas AnMHA MpyTKa, WTaHrM, DacoHHOro Mpokarta npu focTaBke npokata MmeTanna
HOPManbHOM ASMHbI, MM;
LK - ANMHA KOHLIEBbIX OTXOA0B, MM.

3HaueHua KO9I(PHULMEHTOB KOHLIEBbIX OTXOAOB B 3aBMCMMOCTW OT CpefdHel pacydeTHOW AnuHblI NpyTKa,
LUTaHrM, acoHHOro NpokaTa v ANVHbI KOHLEBbLIX OTXOA40B NpuBeAeHbl B Tabnuue 2.15.

Tabnuua 2.15

KoahmumMEeHT KOHLEBbLIX OTXOA40B npokaTa metanna Kk

CpenHas I5IMHa KOHIEBEIX OTXONOB, MM

pacdeTHa4d

OJIvHa 11 12 14 16 18 20 22 25 28 32
IpyTKa,

MM

250 1,046(1,050|1,059|1,068(1,077{1,086|1,096(1,111(1,126|1,146
320 1,035(1,038|1,045|1,052(1,059(1,066|1,073|1,084(1,095|1,111
400 1,028(1,030|1,036|1,041(1,047{1,052|1,058|1,066(1,075|1,086
500 1,022(1,025|1,029|1,033(1,037(1,042|1,046|1,052(1,059|1,068
630 1,018(1,019|1,023|1,026(1,029|1,033|1,036(1,041(1,047|1,054
800 1,014(1,015|1,018|1,020(1,023{1,026|1,028|1,032(1,036|1,042
1000 1,011(1,012|1,014|1,016(1,018{1,020|1,022|1,026(1,029|1,033
1250 1,009(1,010|1,011|1,013(1,015|1,016|1,018|1,020(1,023|1,026
1600 1,007(1,008|1,009|1,010(1,010{1,013|1,014|1,016(1,018|1,020
2000 1,006(1,006|1,007|1,008(1,009{1,010|1,011|1,013(1,014|1,016
2500 1,004(1,005|1,006|1,006(1,007{1,008|1,009(1,010(1,011|1,013
3150 1,004(1,004|1,004|1,005(1,006|1,006|1,007|1,008(1,009|1,010
3550 1,003(1,003|1,004|1,005(1,005|1,006|1,006(1,007(1,008|1,009
4000 1,003(1,003|1,004|1,004(1,005{1,005|1,006(1,006(1,007|1,008
4500 1,002(1,003|1,003|1,004(1,004{1,005|1,005|1,006(1,006|1,007
5000 1,002(1,002|1,003|1,003(1,004{1,004|1,004|1,005(1,006|1,006
5600 1,002(1,002|1,003|1,003(1,003{1,004|1,004|1,004(1,005|1,006
6300 1,002(1,002|1,002|1,003(1,003{1,003|1,004|1,004(1,004|1,005
7100 1,002(1,002|1,002|1,002(1,003{1,003|1,003|1,004(1,004|1,005
8000 1,001(1,002|1,002|1,002(1,002{1,003|1,003(1,003(1,004|1,004
9000 1,001(1,001|1,002|1,002(1,002|1,002|1,002(1,003(1,003|1,004
10000 1,001(1,001|1,001|1,002(1,002{1,002|1,002|1,003(1,003|1,003
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MpopomkeHue Tabnuubl 2.15

11200 1,001(1,001|1,001|1,001(1,002{1,002|1,002|1,002(1,003|1,003
12500 1,001(1,001|1,001|1,001(1,001{1,002|1,002|1,002(1,002|1,003
13200 1,001(1,001|1,001|1,001(1,001{1,002|1,002|1,002(1,002|1,002
CpenHas I5IMHa KOHIEBEIX OTXOINOB, MM

pacdeTHa4d

OJIvHa 36 40 45 50 55 60 70 80 90 100
IpyTKa,

MM

250 1,168(1,190| - - - - - - - -

320 1,127(1,143|1,164|1,185|- - - - - -

400 1,099(1,111|1,127|1,143(1,159|1,176| - - - -

500 1,078(1,087|1,099|1,100(1,124|1,136|1,163(1,190(- -

630 1,061(1,068|1,077|1,086(1,096(1,105|1,125|1,145(1,157|1,189
800 1,047(1,053|1,060|1,067(1,074{1,081|1,096(1,111(1,127|1,143
1000 1,037(1,042|1,047|1,053(1,058{1,064|1,075|1,087(1,068|1,100
1250 1,030(1,032|1,037|1,042(1,046|1,050|1,059|1,068(1,078|1,087
1600 1,023(1,026|1,029|1,032(1,036(1,039|1,046|1,052(1,060|1,067
2000 1,018(1,020|1,023|1,026(1,028{1,031|1,036(1,042(1,047|1,063
2500 1,015(1,016|1,018|1,020(1,022{1,025|1,029|1,033(1,036|1,042
3150 1,012(1,013|1,014|1,016(1,018{1,019|1,023|1,025(1,029|1,033
3550 1,010(1,011|1,013|1,014(1,016{1,017|1,020(1,023(1,026|1,029
4000 1,009(1,010|1,011|1,013(1,014|1,015|1,018|1,020(1,023|1,026
4500 1,008(1,009|1,010|1,012(1,012|1,014|1,016(1,018(1,020|1,023
5000 1,007(1,008|1,009|1,010(1,011{1,012|1,014|1,016(1,018|1,020
5600 1,006(1,007|1,008|1,009(1,010{1,011|1,013|1,014(1,016|1,018
6300 1,005(1,006|1,007|1,008(1,009{1,010|1,011|1,013(1,014|1,016
7100 1,005(1,006|1,006|1,007(1,008|{1,009|1,010(1,011(1,013|1,014
8000 1,005(1,005|1,006|1,006(1,007{1,008|1,009(1,010(1,011|1,013
9000 1,004(1,004|1,005|1,006(1,006|1,007|1,008(1,009(1,010|1,011
10000 1,004(1,004|1,005|1,005(1,006|1,006|1,007|1,008(1,009|1,010
11200 1,003(1,004|1,004|1,004(1,005|1,005|1,006(1,007(1,008|1,009
12500 1,003(1,003|1,004|1,004(1,004{1,005|1,006(1,006(1,007|1,008
13200 1,003(1,003|1,003|1,004(1,004{1,005|1,005|1,006(1,007|1,008
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MpopomkeHue Tabnuubl 2.15

MpopomkeHue Tabnuubl 2.15

CpenHas I5IMHa KOHIEBEIX OTXONOB, MM

pacdeTHa4d

OJIvHa 110 120 140 160 180 200 220 250 280 320
IpyTKa,

MM

800 1,159(1,176|- - - - - - - -
1000 1,124(1,136(1,163|1,190|- - - - - -
1250 1,096(1,100|1,126|1,147(1,168|1,191|- - - -
1600 1,074(1,081|1,096|1,111(1,127|1,143|1,159(1,185|- -
2000 1,058(1,064|1,075|1,087(1,099(1,111|1,124|1,143(1,163|1,190
2500 1,046(1,050|1,059|1,068(1,078{1,087|1,097(1,111(1,126|1,147
3150 1,036(1,040|1,047|1,054(1,061{1,068|1,075|1,086(1,097|1,113
3550 1,032(1,035|1,041|1,047(1,053{1,060|1,066|1,076(1,086|1,099
4000 1,028(1,031|1,036|1,042(1,047{1,053|1,058|1,067(1,075|1,087
4500 1,025(1,027|1,032|1,037(1,042{1,047|1,051|1,059(1,066|1,077
5000 1,022(1,025|1,029|1,033(1,037{1,042|1,046|1,053(1,059|1,068
5600 1,020(1,022|1,026|1,029(1,033{1,037|1,041|1,047(1,053|1,061
6300 1,018(1,019|1,023|1,026(1,029|1,033|1,036(1,041(1,047|1,054
7100 1,015(1,017|1,020|1,023(1,026{1,029|1,032|1,036(1,041|1,047
8000 1,014(1,015|1,018|1,020(1,023{1,026|1,028|1,032(1,036|1,042
9000 1,012(1,014|1,016|1,018(1,021{1,023|1,025|1,029(1,032|1,037
10000 1,011(1,012|1,014|1,016(1,018{1,020|1,023|1,026(1,029|1,033
11200 1,010(1,011|1,013|1,014(1,016|1,018|1,020(1,023(1,026|1,029
12500 1,009(1,009|1,011|1,013(1,015|1,016|1,018|1,020(1,023|1,026
13200 1,008(1,009|1,011|1,012(1,014|1,015|1,017|1,018(1,019|1,025
CpenHas I5IMHa KOHIEBEIX OTXOINOB, MM

pacdeTHa4d

OJIHa 360 400 450 500 560 630 710 800 900 1000
IpyTKa,

MM

2500 1,168(1,190]| - - - - - - - -
3150 1,129(1,145|1,167|1,189 |- - - - - -
3550 1,129(1,127|1,145|1,164(1,187 |- - - - -
4000 1,099(1,111|1,127|1,143(1,163|1,187 |- - - -
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4500 1,087(1,098(1,111|1,125(1,142|1,163|1,187 |- - -

5000 1,078(1,087|1,099|1,111(1,126|1,144|1,166(1,190(- -

5600 1,069(1,077|1,087|1,098(1,111|1,127|1,145(1,167(1,191|-

6300 1,061(1,068|1,077|1,086(1,098(1,111|1,127|1,145(1,167|1,189
7100 1,053(1,060|1,068|1,076(1,086|1,097|1,111(1,127(1,145|1,164
8000 1,047(1,053|1,060|1,067(1,075{1,085|1,097|1,111(1,127|1,143
9000 1,042(1,047|1,053|1,059(1,066|1,075|1,086(1,098(1,111|1,125
10000 1,037(1,042|1,047|1,053(1,059(1,067|1,076|1,087(1,099|1,111
11200 1,033(1,037|1,042|1,047(1,053{1,060|1,068|1,077(1,087|1,098
12500 1,030(1,033|1,037|1,042(1,047{1,053|1,060(1,068(1,078|1,087
13200 1,028(1,031|1,035|1,039(1,044{1,050|1,057|1,063(1,073|1,082

3HaueHua ko3(PULMEHTOB KOHLEBbIX OTXOAOB MpokaTta meTanna, nocTaBnsieMoro B MOTKax, Byxrax unwu
pynoHax npueegeHbl B Tabnuue 2.16.

KoahmumMeHT KOHLEBbLIX OTX040B npokaTa metanna Kk

PacueTHas IraMeTp KpyIJIOTO CEeYeHMs, MM
OJIMHa
saroroBku, |Jo 0,8(I0o 1,6 |Io 2,5|Io 7,0|Io 10,0|Io 12,0(0o 14,0|Io 15,0
. CropoHa kBazmpaTa, MM

- - - Io 6,0(Io 9,0 |(Io 10,0(Io 12,0(Io 14,0

[lyomans MOINEPEYHOTO CEeYEHMS IOJIOCE, KB.MM

Io 5,000 10,0|Io Io Io 80,0|Io Io Io

20,0 35,0 110,0 150,0 175,0
Kosbonument

Io 50 - - - - - - - 1,002
50 - 100 - - - - - - 1,002 1,002
100 - 200 - - - - 1,002 1,002 1,003 1,005
200 - 300 - - - - 1,002 1,003 1,005 1,007
300 - 400 - - - 1,002 |1,003 1,004 1,007 1,008
400 - 600 - - - 1,002 |1,004 1,006 1,010 1,012
600 - 800 - - 1,002 |1,003 (1,006 1,008 1,013 1,016
800 - 1000 |- - 1,002 |1,004 (1,008 1,011 1,017 1,020
1000 - 1200|- - 1,002 |1,005 (1,010 1,013 1,020 1,024
1200 - 1400|- - 1,003 |1,006 (1,011 1,016 1,023 1,028

Tabnuua 2.16
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1400 - 1600|- - 1,003 |1,006 (1,012 1,019 1,027 1,033
1600 - 1800|- 1,002 1,004 |1,007 (1,014 1,021 1,031 1,037
1800 - 2000|- 1,002 1,004 |1,008 (1,015 1,023 1,035 1,041
2000 - 2200|- 1,002 1,004 |1,009 (1,017 1,025 1,039 1,047
2200 - 2400|- 1,003 1,005 |1,009 (1,018 1,028 1,042 1,050
2400 - 2600|- 1,003 1,005 |1,010 (1,020 1,030 1,046 1,055
2600 - 2800|- 1,003 1,006 |1,011 (1,022 1,032 1,049 1,060
2800 - 3000|1,002 |1,003 1,006 |1,012 (1,024 1,034 1,052 1,063
3000 - 3500|1,002 [1,004 1,007 |1,014 (1,028 1,040 1,060 1,075

PacueT HopMbI pacxofa npokaTta MeTanna Ha getanb Npou3BoasaT no opmyrne:

Ho = lger x Mv x Kk x 10 , .9

roe:
Hp - Hopma pacxoga npokata meTarnna Ha ogHo usgenue, Kr;
loeT - pacyeTHasa anvHa getanu, Mu;

Mwm - macca 1 noroHHoro meTpa npokarta MeTanna, Kr;

KK - k0ahULMEHT KOHLIEBbLIX OTXOAO0B.

KoadhpumumeHT ncnonb3osaHusa maTepuana onpegenstoT no opmyne:

Ku = Mg / Ham, (2.10)
roe:
Ma - macca getanu, kr;
Hp - Hopma pacxoga npokata MeTanna Ha geTanb, Kr.

PaccmoTpuM nprvmMepbl pacyeTa HOPMbI pacxoa npokaTa MeTanmnoB Ha U3roTOBMEHWE AeTanemn NoaBMKHOro
cocTaBa.

1. OnpegenuTb HOpPMY pacxofda MeTanna Ans U3rOTOBMEHUS Banuka MOABECKM pblyaXHOW nepepaun. Ons
pacyeTa HOpMbl pacxofa MMeeM crneaylLmne UCXOLHbIE AaHHbIE:

maTepwuan - ctanb C1.5 TOCT 2590-88;

MaKkcumanbHbIn AnameTp getanu no yeptexy D = 50 mm, o6paboTka no gnameTpy - LNndoBaHue;

anuHa lget = 280 MM, o6paboTka TOpLOB AeTanu - YACTOBOE TOYEHUE;

Bec getanu - 4,12 «kr.

[na onpeneneHns cevyeHns ICXOQHOro mMatepuana no tabnvuam 2.1, 2.2 HaxoaMM NpUMyck Ha YEepHOBYIO U
YncToBYO 006paboTKy AeTanu Mo CeyYeHuto, KoTopble And avameTpa 50 MM COOTBETCTBEHHO paBHbl CYEPH = 5 MM,
cuuct = 1,5 mm. Mo cpopmyne (2.1) onpegensiem agnameTp 3aroTOBKM:

D* = D + cCuepH + Cumct = 50 + 5 + 1,5 = 56,5 mm.

Mo KapTe TexXHOJ10rm4ecKkoro npotecca n3rotoBineHunsa ﬂ,aHHOVI netanu npeaoycMoTpeHbl cneayruwmne npunycka
Ha YEpHOBYKD N 4YMCTOBYKD 06paboTKy cyepH = 3,5 MM, cumct = 1,5 mm. [ockonbKky npunycka Ha YEpPHOBYKO U
4MCcTOBYIO 06pPabOTKy MO KapTe TEXHOMOrMyeckoro npoLecca MeHbLUe Uy paBHbl HOPMaTUBHBLIM NpUMyckam, TO Ans
pacyeTa npuHMMaem nNpunyckn, yKasaHHble B KapTe TEeXHONOorm4eckoro npouecca. B atom cnyyvyae OuameTtp
3aroToBKu OyaeT paBeH:

D* = D + cCcuepH + Cumct = 50 + 3,5 + 1,5 = 55 mm.

CornacHo IOCT 2590-88 ropsiuekataHasd cTanb guameTpoM 55 MM BbinyckaeTCcd NPOMbILLINEHHOCTbIO,
No3TOMY 3TOT pasmep aguamMmeTpa NnpuHUMaeM ansg NCXogHoro maTepuana.

Mo Tabnuue 2.7 Haxo4MM CpEOHIO pacyeTHy AOfMHY MOCTaBNAEMOro martepuana, npu ycrnoBuu, YTO
NoOCTaBKM NPON3BOAATCH HOPManbHOM ANWHbI. B Hawem npumepe Icp = 7 000 mm.
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PacueT gnvHbl OedeKkTHOro KoHUua MpokaTa B CBSA3WM C NepBOHaYanbHOM OOpe3kon TOpLOB MCXOOHOrO
MaTepuana npomssoaum no dopmyne (2.3):

In.x = (0,3 - 0,5) x a =0,4 x 55 = 22,0 mu.

[OnuHy npokata Ha KOHLIEBOW 3aXWM BblOMpaem B COOTBETCTBUM C OaHHbIMM, yka3aHHbIMU B Tabnuue 2.8. B
Hawwem npumepe lk.3 = 25 mm.

Mpunyck Ha npopesbl Npu 0TPe3ke 3aroTOBOK U3 NpokaTa BblGrpaem B COOTBETCTBUM C AaHHbIMU, YKa3aHHbIMA
B Tabnuue 2.10. OTpeska 3aroToBOK Npon3BoamMTCs pesLom, noatomy fensta(np) = 5,0 mm.

Mpunyck Ha 4YepHOBYHD U YNCTOBYKD NOAPE3KY TOPLUOB AeTanu BbiOMpaeM B COOTBETCTBUW C AaHHbIMMU,
ykasaHHbiMK B Tabnuuax 2.12, 2.13. B Hawem npumepe OenbTa(n.t) = 1,0 MM, Jenbta(n.1.4) = 0,6 Mm.

OcTtaTok OT HEKpaTHOCTU |HK MPUHMMAaEM paBHbIM NOMOBUHE pacYEeTHOW ANVHbI AeTarnu:

lux = 0,5 x 280 = 140,0 mwm.

[nvHy TeXHONOrn4Yeckon 3aroToBkn onpeaensem no gopmyne (2.5):

Izar = lger + Jensra(n.T) + Henepra(n.T.u) + Henbra (m) =
280 + 1 + 0,6 = 281,6 wmm.

KonmnyecTBo 3aroToBOK, BblKpamBaeMblx M3 OAHOrO MpyTka npokaTta cpegHen pac4yeTHOM ANUHbI (B LenbIX
yucnax) paccymTeiBaem no popmyne (2.6):

n = lcp / Isar = 7000 / 281,6 = 24 wr.

OnvHy KOHUEBbIX 0TX040B onpeaensem no dopmyne (2.7):

Lx = lux + lo.x + lks + JessTa(np) x N =
140 + 22 + 25 + 5 x 24 = 307,0 mmMm.

Mo Tabnuue 2.15 Haxoamm kO3(DULMEHT KOHLIEBBIX OTXOAO0B, KOTOpbIM Ans Icp = 7 000 mm u Lk = 307 mMm
paBeH Kk = 1,047.
Hopmy pacxoga npokata meTanna Ha M3rotoBneHne getanu npom3soamm no opmyne (2.9):

Ho = lger x MM x Kx x 10 =

-3
= 280 x 18,64 x 1,047 x 10 = 5,464 xr.

KoadppumumeHT ncnons3osaHusa matepuana onpegensem rno dopmyrne 2.10.
Kn=Mpg/Hno=4,12 /5,464 =0,75.

2.4. MeToavka HOpMUPOBAHUS pacxoda NpokaTa YepHbIX U LBETHbIX
MeTannoB Npu U3roToBMNEHUN AeTanen MeTogomM cBo60aHON KOBKU

OcHOBHbIMM OnepaunsiMM CBOOOAHOW KOBKW SABMASAKTCA: OCafKka, BbITSXKA, MpoLIMBKa, rMbka u npaska,
3aKpy4yuBaHue.

Ocapgka BbINOMNHAETCA NoA npeccamu unu MoroTamu, B pesynbTaTe yBenuyMBaeTcs nnowanb nonepeyHoro
CEYEHNS] MWCXOLHOW 3aroTOBKM 3a CYeT YMEHbLUeHWss ee BbICOThbl. [1OKOBKWM, W3roTaBnMBaemble OCaKOMW,
paccunTbIBAOTCS U3 YCIMOBMWS, YTO COOTHOLUEHME MeXAy AMaMeTpoM 3aroToBkm d M ee BbICOTOM h [OmMKHO
HaxoaouTbea B npegenax 1,5 x 2,5, npu h > 2,5d 3aroToBka He ocaxuBaeTcs, a usrmbaercs.

BbiTsKa - yBENnUYeHne AnvHbl UCXOLHOWM 3arO0TOBKM 3@ CHET YMEHbLUEHUS MIoLaan nonepeyHoro Ce4eHus..

MpoLwmBKa - nony4YeHne OTBEPCTUIA NPU KOBKE NMYCTOTEbIX MOKOBOK.

M'mbka 1 npaBka NpuaatT AeTansM B XONOAHOM UM HAarpeToOM COCTOSIHUW 3afilaHHyo bopMy.

3akpyumBaHue - NOBOPOT OOHOW YACTM MOKOBKM MO OTHOLUEHMIO K OPYrO/ Ha 3a[aHHbIA Yron OTHOCUTENbHO
NpOJOSIbHOWN OCMU.

B TexHonornyeckom npouecce cBOGOAHON KOBKM MOTYT OblTb NMPUMEHEHbI HECKOMBKO Crieayrolmx Apyr 3a
OPpYroM OCHOBHbIX Onepawumi, HanpumMep: 0CaZka U NPOLUMBKA, BbITAXKA, 3aKpy4nBaHue 1 rubka u 1.4.

Pacuyetr HOpM pacxogja npokata MeTannoB MpuM M3roTOBMEHUW pfeTane MeToaoM CBOOOAHOW KOBKM
NPOM3BOASAT HA OCHOBaHWUM YepTexXen aeTanemn u NOKOBOK B CreAyLLEM NOPSAKeE:

npoBepKa NpUMNycKoB, HAaMYyCKOB M JOMNYCKOB;
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pacyeT obbema 1 MaccChl MOKOBKMU;

pacyeT obbema 0TX0[40B Ha 06PYOKY;

pacyeT obbema 0TX0A0B Ha 06CeuKy;

pacyeT obbemMa 0TX040B NPUBLINBLHOWM YacTU CNUTKA,;

pacyeT obbemMa 0TX040B AOHHOW YaCTU CMUTKa;

pacyeT obbema OTXOA0B Ha BbICEYKY (BblAPY);

onpeaeneHne ko3 urumeHTa, y4nTbiBatoLWEero NnoTepu Ha yrap;

pacyeT obbema 3aroToBKY;

pacyeT OIMHbI 3aroTOBKMY;

onpefeneHve KonnyecTsa 3aroToBOK, BblKpavBaeMbIX U3 NpyTka, LWTaHrM, acoHHOro npokara;

onpeeneHve OnvHbl KOHLEBbIX OTXOO0B;

onpegeneHune KoaguumeHTa KOHUEBbBIX OTXOA0B;

pacyeT HOpMbI pacxoda npokata MeTansos;

pacyeT koaduumneHTa ncnonbL3oBaHMa Matepuana.

lMpoBepka MNpMNYCKOB Ha MexaHW4eckyto o6paboTKy, HamyckoB M [OMYCKOB Ha TOYHOCTb M3roTOBMEHUSA
MOKOBKN MPOU3BOANTCHA Ha OCHOBaHWM 4YepTexen AeTanu u MNOKOBKM B COOTBETCTBUM C TpeboBaHuamu OCT
7062-90 "lMokoBKM M3 yrnepoaMcTON M NErMpoBaHHOW CTanu, M3roToBrsieMble KOBKOW Ha npeccax' unu FTOCT
7829-70 "ToKoBKM 13 YrnepoamMcTon U NermpoBaHHOM CTanu, N3rotToBnsieMble KOBKOM Ha MonoTtax'”.

BennumHbl NpunyckoB, HaMyckoB M AOMYCKOB, onpegerneHHble B cootBeTcTBuMM ¢ TOCT 7062-90 nnm FOCT
7829-70, cpaBHUBAOT C BENMYMHaAMW, yKa3aHHbIMU B YepTexe MOKOBKWU. Ecriv npu 3TOM OKaXeTcsl, YTO YepTexoMm
MOKOBKMN NPeayCMOTPEHbI NPUMYCKWU, HAMYCKU U OOMYCKM, NPEBbILLAOLLME YKa3aHHbIe B HOpMaTMBax, pacyeT cnegyet
BECTM COrnacHO HopMaTMBaMm (3a UCKIIOYEHUEM Cry4YaeB, Koraa OTCTynreHMe OT HOPMaTUBOB HEOHXOAMMO B CBA3M
C 0cobeHHOoCTAMU TexHomormyeckoro npouecca). OTCTynneHve OT HOPMAaTMBOB [OOIMKHO ObiTb 0BOCHOBAHO B
NOSICHUTESNIbHOW 3anncke, NpunaraeMon K HopMam pacxoga.

Mo 4epTexy NOKOBKM MPOM3BOAAT pacyeT oObema MOKOBKM: €Cnu MOKoBKa MMeeT (QOopMy MNpaBUSIbHbIX
reomMeTpuyeckmx Ten, To ee 06beM paccumTbIBalOT N0 hopmMynam, NpMBeAeHHbIM B NpunoxeHun 1. O6bem NokoBKu,
dopma KOTOpOW npeacTaBnaAeT covYeTaHue reoMeTpUveckux Temnm M uryp, paccymMTbiBalOT Kak CymMMy 0ObeMOB
OTAEeNbHbIX 3NIEMEHTOB, onpeAeneHHbIX N0 hopmynam, NpUBeAeHHbIM B MPUNoxeHum 1.

PacueT Macchbl MOKOBKM NPoU3BOAAT N0 hopMyrne:

Mo = 0,001 x Vo x (, xr (2.1D)

roe:
Vn - o6bem NokoBkH, Kyb.cM;
g - yAenbHbIN BeC MeTanna, r/kyb.cm.

OBGpybkm 1 obceykn ABNATCSA HEU3BEXKHBIMU OTXOAAMW NMPU KOBKE, 3@ UCKIMIOYEHUEM ornepaumm ocagku B
Topey. BennunHa o6pybneHHbIX KOHLIOB MOKOBKM MMM 3arOTOBKM 3aBUMCUT OT (popMbl 1 pa3mepoB ceveHus. Pacuet
obbema oTxo0B Ha 06pYOKY KOHLIOB MOKOBKM MPOM3BOAST MO SMIMpUYeckum popmynam

ONSA UMNUHOPUYECKUX CEeYEHUIA:

a) Npu1 KOBKe Noj MONMOTOM:
3

Voop = 0,23 x d , kyb.cm (2.12)

6) Npu KOBKE NoA NPeccoM:
3

Voep = 0,21 x d , xyb.cMm (2.13)

roe:
d - anameTp 3aroToBKMK, CM.

Ona NpAMOYroJibHbIX ceyeHunn:

a) Npu1 KOBKe Noj MONOTOM:
2

Voep = 0,3 x b x h, xy6.cm 2.14)

6) Npu KOBKE NoA NPeCccoM:
2

Vobp = 0,26 x b x h, xy6.cm (2.15)

roe:
b - wwupuHa 3aroToBku, CM;
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h - BbIcOTa 3aroToBKU, CM.

Mpn ocapgke (koBke B TOpeL,) OTX0Abl HA 0OpybKy KOHLOB NOKOBKM He 0bpasytoTes, T.e. Vobp = 0.

Mpy eguHWYHOM M MenKOCEpPUMHOM Mpou3BoAcTBe 06beM OTX0AOB Ha 0bceyky VobC He paccunTbiBalOT U
npuHuMaoT Vobe = 0. lMpu KpynHOCEPUAHOM M MacCOBOM MPOU3BOACTBE 0ObEM OTXO4OB Ha 0bceyky Vobce
npuHuMaloT Vobe = Vobp. MNpu koBKke NMOKOBOK TuMa Ban, AMCK, BTYNKa, KONbLO, KyOuK, oBanbHas nractuHa oobem
0TX040B Ha obceyky He obpa3sytotces, T.e. Vobe = 0.

OTxoabl NpUOLINBEHON 1 AOHHOM YacTyM 06pa3ylTCa TOMbKO B Criydae U3roTOBNEHUSI MOKOBKN M3 cnutka. MNpu
pacyeTe HOpM pacxoda 06beM NpubbLINBHOM YacTu cnuTka Vip npuHUMatloT paBHbiM 20 - 25 % oT ob6bema cnuTtka,
0b6beM OOHHOM YacTu cnuTka VAOH NPUHMMALOT paBHbIM 3 - 5 % oT obbema crimTka.

OTxoa Ha BbiceyKy (Bbiapy) obpasyeTcs npu NpoLUMBKE OTBEPCTUM NyCTOTEMbIX NOKOBOK. O6bemM OTX0O0B Ha
BbICEYKY (BblApY) OnpeaensoT No aMNMprUyYeckum opmynam:

C nogxknagHbIM1 KonbLamu:

2
Ve = (0,55 - 0,6) xd h, xyb6.cm (2.16)
0e3 noaknaaHbIX Konew;:
2
Ve = (0,15 - 0,2) x d h, xy6.cm 2.17)

roe:
d - AMameTp NPOLUMBHS, CM;
h - BeicOTa 3aroToBKM, CM.

[OvameTp npowuBHs BbIOMpaOT B 3aBUCUMMOCTW OT TUNa MOKOBOK. HOMMHanbHble AnameTpbl MPOLUMBHEN
npuBegeHbl B Tabnuuax 2.17, 2.18.

Tabnuua 2.17
HoMuWHarnbHbIN AnameTp NPOLUMBHA A5 MOKOBOK
Tvna BTYIKa, KorbLo, AUCK, NnacTuHa

IrnamMeTp OTBEPCTUA, MM IraMeTp MNPOMWMBHSA, MM
110 - 120 80
121 - 131 90
132 - 142 100
143 - 158 110
159 - 184 125
185 - 210 150
211 - 236 175
237 - 262 200
263 - 288 225
289 - 314 250
315 - 340 275
341 - 366 300
367 - 392 325
393 - 418 350
419 - 444 375
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445 - 470 400

471 - 522 425

Tabnuua 2.18
HoMuHarnbHbIM AnameTp NPOLUMBHSA AN1S1 MOKOBOK
TvMna uunuHap ¢ oTBepCcTueM, Nonbiv Basn

InamMeTp OTBEPCTUA, MM IraMeTp MNPOWMBHSA, MM
180 - 230 160
231 - 280 200
281 - 330 250
331 - 380 300
381 - 430 350
431 - 490 400
491 - 550 450
551 - 610 500
611 - 670 550
671 - 730 600
731 - 790 650
791 - 850 700
851 - 950 750
951 - 1050 850
1051 - 1150 950
1151 - 1250 1050
1251 - 1350 1150
1351 - 1450 1250

KoadbduumeHT f, yumTbiBaoWM NOTepu Ha yrap, BbiOMpaT B 3aBUCMMOCTM OT TuMa HarpeBaTeNbHbIX
YCTPONCTB, CEYEHUHA U MacChbl 3aroToBkM No Tabnuue 2.19.

Tabnuua 2.19

KoadpdumumeHT f, yuntbiBatowmin notepu Ha yrap

PasMep 3arO0OTOBKM, MM Macca 3aroToBKM, KI'

KpyT KBampaT oo 0,3|Io 0,5|0o0 0,7|0o 1,0|I0 2,000 3,0

Kosbduumenr F

Io 25 Io 22 1,042 |1,039 (1,038 |1,037 |1,037 (1,037

30 28 1,038 |1,035 (1,033 |1,032 |1,031 (1,030
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MpopomkeHue Tabnuubl 2.19.

35 32 1,037 |1,032 {1,030 (1,028 |1,027 |1,027
40 35 1,037 |1,031 {1,028 (1,025 |1,024 |1,024
45 40 - 1,031 |1,027 {1,024 (1,023 |1,022
50 45 - - 1,025 |1,023 |1,021 (1,020
55 50 - - - 1,022 |1,020 |1,019
60 55 - - - 1,022 |1,020 |1,018
70 60 - - - 1,022 |1,020 |1,017
80 70 - - - - 1,020 |1,017
90 80 - - - - - 1,017
100 90 - - - - - -

120 105 - - - - - -
Cermre 120 Ceemre 105|- - - - - -
Pasmep 3aroToBKM, MM Macca 3aroTroBku, KT

KpyT KBampaT Io 4,0|I0o 6,0|Io 10,0|Io 15,0|CBeme 15,0

Kozbduumenr F

Io 25 Io 22 - - - - -

30 28 1,030 |- - - -

35 32 1,027 |1,026 |- - -

40 35 1,023 |1,023 |1,023 - -

45 40 1,021 |1,021 |1,020 1,020 1,018

50 45 1,020 |1,019 |1,018 1,018 1,017

55 50 1,018 |1,018 |1,017 1,017 1,016

60 55 1,017 |1,017 |1,016 1,016 1,015

70 60 1,016 |1,015 {1,014 |1,014 |1,013

80 70 1,015 |1,014 |1,013 1,012 1,011

90 80 1,015 |1,013 |1,012 1,012 1,011

100 90 1,015 |1,013 |1,012 1,011 1,010

120 105 - 1,013 |1,012 1,010 1,009
Ceemie 120 |[Cseme 105 - 1,013 |1,012 1,010 1,009

PacueT oGbemMa 3aroToBKM NPOU3BOAAT MO hopmMyne:
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Vz = (Vo + Vobp + Votc + Vop + Vomon + V) x F, xy6.cm (2.18)

roe:

Vn - o6bem NokoBkH, Kyb.cM;

Vobp - 06bem oTx0a0B Ha 06pyOdKy, Kyb.CM;

Vobc¢ - 06beM 0TX040B Ha 06ceuKy, Ky6.cM;

Vnp - 06beM 0TX040B NPUBLINBHON YacTu CnuTKa, Kyb.cMm;
VOoH - 06bem 0TX040B AOHHOW YacTu CcnuTKa, Kyb.cm;

VB - 06bem 0TX040B Ha BbICEYKY (BblAPY), Kyb.CM;

f - kO3hDULMEHT, yunTbIBAKOLLUIA NOTEPU HA yrap.

[ns pacyeTa ANUHbI 3aroTOBKM ONpeaensaoT Npodub 1 pasmep ceYeHns npokata MeTanmnos.
Mpennonaraemelii pasmMep 3aroTOBKU MO CEYEHUIO ONpeaensioT No hopmynam:

ANs KpYrnoro rnpokara:

(2.19)

Ans KBagpaTHOro, NpsIMOYroNnbHOro npokaTa:

(2.20)

KoappmumeHT m, yuuTbiBalOWMIA COOTHOLIEHWEe MeXay AOfIMHOW 3aroTOBKM W pasMepoM MO CEYEHMIo,
NpUMHUMatoT paBHbIM (1,5 - 2,5).

[MonyyeHHble  pa3Mepbl  3aroTOBOK  KOPPEKTMPYIT C  Yy4eToOM pas3mMepoB MnpokaTa  MeTarnros,
pernaMmeHTUpPOBaHHbLIX COOTBETCTBYOLWMMM CTaHZapTamu, W OnNpefensioT OKOHYaTembHbLIN  pasMmep cedeHns
3aroToBKM.

[nuHy 3aroToBkM onpegenstoT no opmyne:

Iz = 10 x V3 / Sucx, MM (2.21)

roe:
V3 - 06bem NOKOBKN, Kyb.CM;
Swucx - nnowaab NoNepe“HoOro ceveHms ICXO4HOro nNpokaTa, KB.CM.

OnpepgeneHve konvyecTBa 3aroTOBOK, BblKpaMBaeMoe M3 MpyTKa, LUTaHru, hacoHHOro npokaTta nNpou3BOAsT
no copmyne:

n = (lcp - Ix.3) / (Is + Jenvra (np)), 2.22)

roe:

Icp - cpegHas pacyeTHasa ANuHa NpyTKa, WTaHrM, pacoHHOro npokata npu MOoCTaBke Mnpokata mMeTtanna
HeMepHOMN ANWHbI, MM;

IK.3 - ANWHa NpyTKa, WTaHrM, acoHHOro npokata Ha KOHLEBOW 3aXXUM, MM,

I3 - oNvHa 3aroToBKK, MM;

OenbTa(np) - npynyck Ha Npopesbl Npy OTPe3Ke 3aroTOBOK U3 MPYTKa, LWTaHMM, (PacoOHHOro npokaTa, MM.

KonnyecTBo NOKOBOK NPU U3rOTOBMEHMM U3 PYNNOBOI 3aroTOBKU onpeaensioT no opmyrne:
n = (lcp - [Ix.3 x N + Oenera(np) x (N - 1)]) 7/
(Is + Iensra(mp)), (2.23)

roe:
N - KOnM4YecTBO rpynnoBbIX 3arOTOBOK, BbiKpaumBaeMmblx M3 OOHOrO MpyTka, LTaHrM, (PacoHHOro npokara
cpefHen pacyeTHONM ANWHbI (B LerbIX Yncnax).

Ecnu gnvHa npunycka Ha 3aXxvm B OTPE3HOM CTaHke MeHee ANWHbl 3ar0TOBKM, TO pa3pes3aloT MPyTOK Takum
obpasom, 4To Obl B ANMHY NOCNEAHEN 3aroTOBKM BXOAMINA ANMHA Ha 3axkumM. B atom cnyyae 1k.3=0.

CpefHoo pacyeTHy0 ANvHY NpyTKa, LTaHri, oacoHHOro npokarta npy nocTaBke npokara meTanna HeMepHon
ANVHbI onpefenstoT no dopmyne (2.2) nnm Tabnuue 2.7.

OnuHy npyTka, wTaHri, hacoHHOro npokaTa Ha KOHLIEBOW 3aXUM BblOMpalOT B COOTBETCTBUMM C AaHHbIMWU,
yKasaHHbIMK B Tabnuuax 2.8, 2.9.

Mpunyck Ha npopesbl Mpu OTpe3ke 3aroTOBOK M3 MpyTKa, LiTaHrM, pacoHHOro npokata onpeaensioT B
3aBMCUMOCTU OT cnocoba pesku, pasmepa npokata B COOTBETCTBUM C AaHHbIMW, yKazaHHbIMK B Tabnuuax 2.10, 2.11.

PacuyeT AnuHbl KOHLEBBIX OTXO40B NPOMU3BOAAT No opmyne:
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Lx = lux + Ix3, MM, (2.24)

roe:
[HK - ANMHa ocTaTka OT HEKPATHOCTU, MM;
IK.3 - ANWHa NpyTKa, WTaHrM, acoHHOro npokata Ha KOHLEBOW 3aXXUM, MM.

OnpepgeneHve AnvHbl ocTaTka OT HEKPATHOCTM NMPOM3BOASAT TaK Xe, Kak Npu U3roTOBMEHUN aeTanen MeTogom
TOYEHMS.

OnuHy npyTka, wTaHrn, hacoHHOro npokaTa Ha KOHLIEBOW 3aXUM BblIOMpalOT B COOTBETCTBUMM C AaHHbIMMU,
yKasaHHbIMK B Tabnuuax 2.8, 2.9.

Pacuet koadpdumumeHTa KOHLEBbIX OTXOA0B Npomn3BoaaT no cdopmyne (2.8) unu Beibupatot no Tabnuuam 2.15,
2.16.

PacuyeT HOpMbI pacxofia npokaTa MeTansoB Ha MOKOBKY Npon3BoadAT no gopmyne:

Ho = lcp x MM x Kk x 10 / n, «kr, (2.25)

roe:
Hn - Hopma pacxofa npokaTa meTarnna Ha 3aroToBKY MOKOBKM, Kr;
Icp - cpegHas pacyeTHasa ONWHa NpyTKa, WTaHrM, pacoHHOro mnpokata npu MoCcTaBke Mnpokata mMeTtanna
HEMEPHOW ANUHbI, MM;
Mwm - macca 1 NnoroHHoOro meTpa npokarta meTanna, Kr;
Kk - K0adhPMLMEHT KOHLEBBIX OTXO40B;

10 - nepeBOmHOM KODOOMUIMEHT;
N - KONNYECTBO MOKOBOK, BbIKpanBaeMbIX U3 OOHOMO NpyTka, LWTaHrM, acoHHOro npokaTa cpeaHel pacyeTHOM
AnviHbl (B LUenbIxX Yucnax).

KoadhpumumeHT ncnonb3osaHusa maTepuana onpegenstoT no opmyne:

Ku = Mo / Hmo, (2.26)

roe:
Mn - macca nokoBKw, Kr;
Hn - Hopma pacxofa meTanna Ha 3aroToBKy MOKOBKW, Kr.

PaccmoTpum mpumep pacyeta HOpMbl pacxofa npokaTa MeTanna npu M3roTOBIEHUN MOKOBKM LLUECTEPHM
(pnc.2.1).

2.5. MeToamka HOpMUPOBaHMS pacxofa npokata YepHbIX U LIBETHbIX
MeTannoB Npv U3roTOBNEHWUM AeTanein MeToA0M ropsiveit LUTaMmnoBKM

Pacyetr Hopm pacxopja npokata MeTansoB MNpyv M3roTOBMEHUW JeTanen MeToAOM ropsiyer LUTamMnoBKK
NpOon3BOASAT HA OCHOBAHWNW YepTexen AeTarnen u NoKoBOK B CrieAyloLeM Nopsaake:

npoBepKa NpunycKoBs, HAMyCcKoB 1 JOMYCKOB;

pacyeT obbema 1 MaccChl NMOKOBKMU;

pacyeT obbema OTXOA0B Ha 3ayceHel,;

pacyeT obbema OTXOA0B Ha KNeLEeBUHY;

pacyeT o6bema OTXOA0B Ha MIEHKY;

onpeaeneHne koaurumeHTa, y4nTbiBatoLWEero NoTepu Ha yrap;

pacyeT obbema 3aroToBKY;

pacyeT ANNHbI 3aroTOBKMK;

onpefeneHve KonuyecTsa 3aroToBOK, BblKpavBaemoe U3 npyTka, LtaHr1, acoHHOro npokara;

onpefeneHve ArHbl KOHLEBbIX OTXOO0B;

onpeneneHune KoaguumeHTa KOHUEBbBIX OTXOA0B;

pac4eT HOpMbI pacxofa npokarta MeTansos,

pac4yeT KoapduumeHTa ucnonb3oBaHUa matepuana.

lMpoBepka NpMNycKoB Ha MexaHW4eckyto 06paboTKy, HanyckoB M AOMYCKOB HA TOYHOCTb M3rOTOBMIEHUSA AeTanm
NNy NOKOBKM NPOM3BOAUTCS HA OCHOBAHWM YepTexen AeTanu M MOKOBKW B COOTBETCTBMM C TpeboBaHusmm TOCT
7505-89 "TokoBKM cTarbHbIe WTaMnoBaHHbIe. [Jonyckn, NPpUNycku 1 Ky3HeYHbIe Hamnycku'".

BennumHbl NpunyckoB, HaMycKoB M AOMYCKOB, onpeaerneHHble B cootBeTcTBuM ¢ TOCT 7505-89, cpaBHMBaloT
C BeNnuYMHamu, yKasaHHbIMW B YepTexe MOKOBKM. Ecnn npun 3TOM oKaxeTCsi, YTO YepTEXOM MOKOBKM NMPeayCMOTPEHbI
NMPUNYCKW, Hamnyckn W [OMYyCKW, MpeBbillalolmMe yKasaHHble B HOpMaTtusax, pacyeT crefyeT BeCTW COrfnacHo
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HOopMaTMBaM (3a WCKMIOYEHWEM Cny4vaeB, Korga oTCTynfeHMe OT HOpMaTMBOB HeobxoouMmMo B CBSA3U C
0CcoBeHHOCTAMU TexHonornyeckoro mnpouecca). OTCTynneHve OT HOPMAaTMBOB [JOIMKHO ObiTb 0BOCHOBaHO B
NOSICHUTESNIbHOW 3anncke, NpunaraeMon K HopMam pacxoga.

Mo 4epTexy NOKOBKM MPOM3BOAAT pacyeT OObema MOKOBKW: eCnu MOKOBKa MMeeT hopMy MNpaBUSIbHbIX
reoMeTpuyeckmx Ten, To ee 06beM paccumTbIBalOT N0 hopmMynam, NpMBeAeHHbIM B NpunoxeHun 1. O6bem NokoBKu,
dopma KOTOpOW npeacTaBnaAeT codYeTaHue reoMeTpUYeckux Temnm M uryp, paccymMTbiBalOT Kak CymMMy O0ObEMOB
OTAENbHbIX 3NIEMEHTOB, onpeAeneHHbIX Mo hopmynam, NpUBeAeHHbIM B MPUNoXeHum 1.

PacueT maccbl NOKOBKM NPOM3BOAAT no copmyne (2.11).

OTxoa Ha 3ayceHel, obpa3syeTcs Npu ropsyen LUTaMmnoBKe NOKOBOK B OTKPbITbIX WTamnax. O6bem oTX040B Ha
3ayceHel paccuynTbiBaloT No hopmyne:

Vau = Sc.x x T3 x [Pn + (b + b1l) x 10CK], xy6.cm 2.27)

roe:
Sc.Kk - nnoLaab NONepeYHOro ceyYeHns KaHaBku Ans 3ayceHua, KB.CM;
f3 - k0ahPULMEHT 3aNONHEHUSA KaHaBKN ANd 3ayceHua;

Pn - nepumeTp NOKOBKM, CM;

b, bl - wnprnHa mocTuka 1 marasvHa KaHaBKM AN 3ayceHLa, CM;
MCW - koadhdnLMeHT, yunTbiBatoLLun (hopmMy NOKOBKU.

[na onpeneneHns nnowaam NonepevyHoro CeYeHns kKaHaBkn Sc.K, LWUMPUHBI MOCTUKa b 1 marasmnHa bl kaHaBku
On§a 3ayceHua pacCcuMTbiBalOT CPEAHIO BLICOTY KAHaBKWU MOCTMKa No hopmyrnam:
015 MOKOBOK NPOM3BONbHON hOPMbI B NiiaHe nnowaabto Sn:

hsp = 0,015 x V Sn , wmm; (2.28)
515 NOKOBOK KBagpaTHoW hopMbl B NriaHe co CTOpoHon B:

hsp = 0,015 x B, MM ; (2.29)
ang noKoBOK prrﬂle B nfiaHe AnamMeTpom D:

hzp = 0,0133 x D, mm. (2.30)

Cxema kaHaBKuM AN 3ayceHua npvBedeHa Ha puUCcyHke 2.2.

Mo Tabnuue 2.20 noabupatloT 3HaYeHNe cpeaHen BbiCOThl KaHaBkn h3, paBHOLEHHOE nnn 6nmnskoe pacyeTHom
BenuuMHe h3p M Ana 3TOoro 3HadeHus, B 3aBMCUMMOCTW OT TuMa MOKOBOK, onpedensoT nrowafb nornepeyHoro
CeYEeHVst KaHaBKM SC.K , LUMPUHY MOCTMKA b 1 marasuHa bl kaHaBku ons 3ayceHua.

KoadhdumumeHT 3anonHeHusa kaHaBku Ang 3ayceHua f3 BelbupatoT no tabnuue 2.21 B 3aBMCMMOCTM OT TUnNa
MOKOBOK, MX Beca 1 cnocoba n3rotoBneHus.

KoadpdumumeHT MNCH, yuutbiBarowmn popmMy nokoBku, BeibrpatoT no Tabnuue 2.22.

Tabnuua 2.21

KoadhdumumeHT 3anonHeHnst KaHaBku Ans 3ayceHua f3

TUIl IOKOBKMU Bec nokxoBkM, [Cnnoco® M3TOTOBJIEHUS
KT B COOTBETCTBUU
c rabmmuen 2.20

N1 N2 N3

TIOKOBKM KpPyTJkle ¥ KBampaTHele B |(Jo 1 0,3 0,4 0,5
nJjiaHe, NOKOBKM THIA KPEeCTOBUH
1-5 0,4 0,5 0,6
Ceeme 5 0,5 0,6 0,7
[lpoure MOKOBKM Io 1 0,4 0,5 0,6
1 -5 0,5 0,6 0,7
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Ceeme 5

|0,6 | 0,7 | 0,8

KoaddumumeHT MNCU, yunTbiBarowmn opmMy noKoBKM

Tunn NDOKOBKU [Icun
[IOKOBKM C BHTSHYTOM OCBI; IOKOBKM C M30OTHYTOM IJIABHONI 4
OCBI0 MJIABHOM (QOPMEL

[IOKOBKM C KPMBOM JIMHMEN pPaszbeMa 4 - 5
[IOKOBKM C M3OTHYTOM IJIABHOM OCBI PE3KMX OUepTaHMNA 4 - 6
[IOKOBKM C OTPOCTKAMM 5-6
[IOKOBKM C Pa3BUIMHAMU 4 - 6
[IOKOBKM KPYTJIHE B ILJIaHE 2
[IOKOBKM KBaIPATHEE B IJIaHE 4
[IOKOBKM THUIIa KPECTOBUH 6 - 8
[Ipoure MNOKOBKU 4 - 6

Tabnuua 2.23

KneweBnHa - KOHLEBOW OTx04 MeTanna, Heobxooumoro Ansi 3a)uma npokaTa mnpv ropsyer LITaMnoBKe.
OTxop4bl Ha KNewWweBMHY He Y4UTbIBAlOTCA Mpu Bece MOkKoBOK Ao 0,5 kr u gnvHe meHee 150 MM; npu LITamMMOBKe
MOKOBOK C TOpLia 3aroTOBKW M MpU LUTamroBke 6e3 3aroTOBUTENbHbLIX PYYbEB UMK C NMPOCTbIMU 3aroTOBUTENbHbLIMU
PYYbSIMU.

O6bem 0TX0O0B Ha KNeLeBnHY paccunTbiBaroT no doopmyne:

[dvameTp 1 onnHa KneweBuHbl BbIbpaeTcs B 3aBUCMMOCTM OT BeCca NOKOBKW Mo Tabnuue 2.23.

OnameTp 1 AnvHa KneweBrHbI

Bec NOKOBKM, KT IraMeTp KJIEmEeBMHEl, CM|JNMHa KJICWEeBMHE, CM
0,5 -1,0 3,0 - 3,4 2,4 - 2,6
1,0 - 2,0 3,5 - 3,8 2,7 2,9
2,0 - 3,5 3,8 - 4,3 3,0 3,6
3,5 - 5,0 4,5 - 4,8 3,7 - 4,0
5,0 - 12,0 5,0 - 6,0 4,0 - 4,5
12,0 - 20,0 6,5 - 7,0 4,8 5,5
20,0 - 35,0 7,5 - 8,0 7,5 8,0
35,0 - 60,0 8,5 - 11,0 8,5 11,0
60,0 - 110,0 11,5 - 12,0 11,5 - 12,0
110,0 - 190,0 12,5 - 14,0 12,5 - 14,0

Tabnuua 2.23
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KonnyecTtBo NOKOBOK, BbIKpaMBaeMmblx M3 OQHOrO MpyTka, WTaHr, GacoHHOro npokaTa cpeaHen pacyeTHON
AnviHbl (B uenbix Yucnax) onpegensietcs no opmyne (2.22).

lMneHka obGpasyeTcs npwv MpoOLMBKE OTBEPCTUA B MOKOBKe Ha wramnax. O6bemM OTX0OO0B Ha MMEHKY
paccyuTbiBalOT N0 hopMynam:

ANsi NNOCKOW BblCeYkM (BblApbI):

(2.32)

ans ccpepuyeckon Bbiceyvku (Bblapbl):

(2.33)

TonwmHy NnNeHKn onpeaensioT No aMNUpUYeckon opmyne:

(2.34)

PacueTt o6bema 3aroToBky Npon3BoadaT no gopmyne:

Vz = (Vo + Vsu + Vkan + Vo) x F, xy6.cwm, (2.35)

roe:

Vn - o6bem NokoBkH, Kyb.cM;

V3L - o6bem 0TX0A0B Ha 3ayceHel, Kyb.cwm;

VK - 06bem 0TX00B Ha KMNeLeBuHy, Kyb.cMm;

Vnn - o6bem 0TX040B Ha NNeEHKy, Kyb.cMm;

f - kOahPUUMEHT, yUMTBIBAOWMI NOTEPU HA yrap, BbIOMPAIOT B 3aBUCUMOCTM OT CEYEHUS U MacChbl 3aroTOBKM
no Tabnuue 2.19.

OnpepensoT npodunb 1 pasmep ceveHnss npokata metannoB no dopmynam (2.19), (2.20). MNMonyyeHHble
pasMepbl 3aroTOBOK KOPPEKTMPYKT C y4eTOM pas3MepoB MNpokaTa MeEeTanmnoB, pernamMeHTUPOBaHHbIX
COOTBETCTBYIOLLMMN CTaHJapTaMu, U onpeaenstoT OKOHYaTENbHbIN pa3Mep CeYeHNs 3aroToBKU.

OnvHy 3arotoBkn onpegenstoT no gopmyne (2.21).

PacueTr konuuectBa 3aroTOBOK, BblKpauBaeMbIx M3 MpyTKa, LUTaHrK, (PacoOHHOro npokara Mnpov3BOAAT Mo
dopmynam (2.22), (2.23).

CpefHoo pacyeTHy0 ANvHY NpyTKa, WTaHri, bacoHHOro npokarta npu nocTaBke npokara meTanna HeMepHon
ONWHbBI onpefenstoT no opmyne 2.2 unu Tabnuue 2.7.

OnuHy npyTka, wTaHri, hacoHHOro npokaTa Ha KOHLIEBOW 3aXUM BblIOMpalOT B COOTBETCTBUMM C AaHHbIMWU,
yKasaHHbIMK B Tabnuuax 2.8, 2.9.

Mpunyck Ha npopesbl NpW OTpeske 3aroTOBOK W3 NpYyTKa, LWTaHrM, (pacoHHOro npokaTta onpeaensoT B
3aBMCUMOCTU OT cnocoba pesku, pasmepa npokata B COOTBETCTBUM C AaHHbIMK, YKadaHHbIMY B Tabnuuax 2.10, 2.11.

Pacuet koadpdumumeHTa KOHLEBbIX OTXOA0B Npomn3BoaaT no dopmyne (2.8) unu Beibupatot no Tabnuuam 2.15,
2.16.

PacueTt HopMbI pacxofa npokaTa MeTansioB Ha LUTaMMOBKY NPOM3BOAAT No dopmyne (2.25).

KoadhdumumeHT ncnonb3oBaHusa matepuana onpegensoT no dopmyne (2.26).

PaccmoTpuMm npumep pacyeTa HOpMbI pacxoa MeTanna Ans u3rotoeneHnsa Banvka (puc. 2.3). Ona pacyeta
umeem criefyoline AaHHbIE:

YUCTLIN Bec aeTtanu paseH 1,9 kr;

matepuan Ct. 3TOCT 2590-88;

JeTanb U3roTOBNSAIT LLUTAaMMOBKON.

TexHonorma w3roToBneHus Banuka cnegywowas. [NpyTok guameTpoMm, paBHbIM OuamMeTpy Banuka nnwoc
NpunycKk Ha MexaHu4veckyto obpaboTKy, pa3pesaloT Ha TpW rpynmnoBble 3aroTOBKU (OABE U3 KOTOPbIX 0bs3aTenbHO
KpaTHOWM ANWHbI); 3aKnafbiBaloT KOHEL, rpyrnnoBON 3aroTOBKU B MeYb M HarpeBarT A0 onpeaerneHHon TemMnepaTyphl;
BbIC2>XMBAIOT rOMOBKY Banuvka; 0Tpe3aloT OTLUTaMMNOBaHHbIN BanuK OT rpyrnnoBON 3aroTOBKY; 3a4MLLA0T OTPE3aHHbIN
TOpeLy, Banuka.

[na onpeneneHns cevyeHns ICXOQHOro mMatepuana no tabnuuam 2.1, 2.2 Haxo4MM NpUMycK Ha YEepHOBYIO U
4ncToByl0 06paboTKy AeTanu Mo CeyYeHuto, KoTopble And avameTpa 50 MM COOTBETCTBEHHO paBHbl CYEPH = 4 MM,
cumcT = 1,5 mm.

Mo dopmyne (2.1) onpegensem AnameTp 3aroTOBKU:

D'=D +c4yepH + cunct =50 + 4 + 1,5 = 56,5 mm.

Mo KapTe TexXHOJ10rm4ecKkoro npotecca n3rotoBlneHunsa ﬂ,aHHOVI netanun npeaoycMoOTpeHbl cneayruwne npunycka
Ha YEpHOBYKD N 4YUCTOBYKD 06paboTKy cyepH = 2,5 MM, cumct = 0,5 mm. [ockonbKy npunycka Ha YEpPHOBYKO U
4ncTOBYIO 06pPabOTKy MO KapTe TEXHOMOrMyeckoro npoLecca MeHbLUe UM paBHbl HOPMAaTUBHBLIM NpUMyckam, TO A4S
pacyeTa npuHMMaem npunycka, ykKa3aHHble B KapTe TEeXHONOrm4eckoro npouecca. B atom cnyyvyae OuameTtp
3aroToBKu OyaeT paBeH:
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D'=D + cyepH + cunct =50 + 2,5 + 0,5 = 53 mm.
CornacHo IOCT 2590-88 ropsiuekataHasd cTanb guamMeTpoM 53 MM BbinyckaeTCd MNPOMbILLINEHHOCTbIO,

NoO3TOMY 3TOT pa3Mep gnameTpa NnpuHMMaem and NCXoaAHOro matepuana.

O61bem NOKOBKM BbICaXXMBAEMOW rofoBkM onpeaensemM no opmyne npuoxeHus 1:
2
Vr = 3,14x6,52 x 1,0 /7 4 = 33,166 xy6.cwMm.

O6bem nokoBku Banuka 6e3 ronosku onpegensem no opmyne npunoxeHns 1:
Ve = 3,14 x 5,32 x (10,5 + 0,26) / 4 = 239,25 xy6.cwm,
roe:
0,26 cm - npunyck Ha 06paboTky TopLa Banvka (onpegeneH no tTabnuue 2.13).
O6beMm NOKOBKM Banuka c ronoBkon OyaeTt paBeH:
Vn = 33,166 + 239,25 = 272,416 ky6.cM.

Mo chopmyne (2.11) onpenensiem BeC NOKOBKM:

Mn =0,001 xVnxq=0,001 x272,416 x 7,85 = 2,138 kr.
MepumeTp ronoBkU paccunTbIBaeM B COOTBETCTBUM C €€ AUaMeTPOM:

Pr=TlnxDr = 3,14 x 65 = 204,1 mm.

Ob6bem oTxoga Ha 3ayceHel, paccyuTbiBaem no dopmynam (2.27), (2.30) n tabnuuam 2.20, 2.21, 2.22.
PacuyeTHas TonwmHa 3ayceHua paBHa:

hap = 0,0133 x D = 0,0133 x 65 = 0,864 MM.
Mo Tabnuue 2.20 Tun kaHaBku ANng 3ayceHua npuHuMaem N 1, Ans NOMy4eHHOro Pac4eTHOro 3HaveHus ero
TonwmHbl hap = 0,864 mm. npuHnmaem h3 = 1 mm. Torga b=7 mm, bl = 22 mm, Sc.k = 0,8 kB.cM. [No Tabnmue 2.21
koacppuumeHT 3anonHeHua f3 = 0,4, no Tabnuue 2.22 koacpduumeHT NCU = 2. O6beM 0TX0aa Ha 3ayceHeLl:

V3uy = Sc.kxfa x[Pn + (b + bl) xNCU] =
0,8 x0,4 x[20,41 + (0,7 + 2,2) x2] = 8,387 kyb.cMm.

O6bem NoTepb Ha KMEeLeBMHY paBeH HYMI, TakK Kak LTamnoBka npoussoautcs B Topeu. O6bem noTepb Ha
NMAEHKY TakkKe paBeH HymM, Tak Kak B U3rotaBnMBaeMon getanu HeT npowmsaemMbix otBepcTtuin. O6bem 3aroToBKu
ANS BbICAXMBaHUSA rofioBkM paccuuteiBaem no dopmyne (2.35) n Tabnumue 2.19:

V3 = (Vn+Vay+ Vkn +Vnn) xf=
(33,166 + 8,387) x 1,019 = 42,342 ky6.cM.

OnvHy npyTka, HeOBX0AMMYIO ANS BbICaXMBaHUSA rofoBKK, onpeaensdem no gopmyne (2.21):
2

Isr = 10 x V3 / Sucx = 10 x 42,342 x 4 / 3,14 x 5,3 = 19,2 mu.

,D,J'IVIHy npyTka, Heo6xop,mmyro Ona U3rotToBrieHUA BalnuKa, onpenendemMm Kak CymMMmy ONWMH 3aroToBOK AnA
rONiOBKU U Tera Baluka:

[3=1I3r+It=19,2 + (105 + 2,6) = 126,8 MM,
roe: 2,6 mm - npunyck Ha obpaboTky Topua Banuka (onpegeneH no tabnuue 2.13).
Mo dopmyne (2.3) paccunTbiBaeM AnMHY 0TX04a Ha 06pe3Ky TOpLIOB NpyTKa:
la.k=(0,3-0,5)xa=0,4x53=212 mm.

Mo Tabnuue 2.7 onpedensiem CpPefHIoO pacyeTHy AnvHy npytka lcp = 7 000 mm. Mo dopmyne (2.23) ¢
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y4eTOM OTX04a Ha obpesKy TOpLOB MpyTka (4edEeKTHbIE KOHLbI) BbICHMTBIBAEM KONNMYECTBO AeTaneu, BblkpaviBaemoe
M3 BCEro npyTka, yduTbiBas, YTO MPYTOK MpedBapuTenbHO pa3pesaeTcss Ha TpW rpynnoBble 3aroTOBKW, ABe U3
KOTOpPbIX KPAaTHOW AfVHbI, 8 TPETbS MOXET UMETb OTXO4 MO HEKPATHOCTU (MPUMYCK Ha paspesKy NpyTka aBTOreHOM U
NPUMYyCcK Ha 3aTo4ky TopLoB no Tabnuuam 2.10, 2.12 paBeH 5 + 4 = 9 mm):

n=(lcp - [I[k.3 xN + Qenbta(np) x (N - 1)]) /
(I3 + OenbTa(np)) =
= (7000 - [9 x2]) / (126,8 + 9) = 50 wr.

PacuyeT onuHbl KOHLEBBIX OTX040B Npomn3soaum no dopmyne (2.24) npu k.3 = 0:
Lk =IHK + Ik3 =126,8/ 2 = 63,4 MMm.

Pacuet koachduumeHTa KOHLEBbBIX OTX0A0B BbiGupaem no tabnuuam 2.15, B Hawewm npumepe Kk = 1,01.
PacueT HopMbI pacxofa npokaTa MeTansoB Ha NMOKOBKY Npon3sBoaum no dopmyne (2.25):

Ho = lcp x MM x Kk x 10 / n =

-3
7000 x 17,32 x 1,01 x 10 / 50 = 2,449 «r.

Mo dopmyne (2.26) onpegensem k03 ULMEHT NCNOMNb30BaHUA MeTanna:
Kn=Mn/Hn=2,138/2,449 =0,87.

2.6. MeToanka HOpMMpPOBaHMSA pacxoda npokata YepHbIX U LBETHbIX
MeTarnmnoB Npu U3roToBNeHNn geTtanen ua neHTobl, IMcTa u Nonocsl

M3rotoeneHve getanerd METO4OM LUTAMMOBKM MPOU3BOAMTCH U3 FIMCTOBOrO, JIEHTOYHOrO MMM MOfI0COBOrO
npokata MeTansos.

[(MaBHOW 3agadert HOPMUPOBAHUA TakUX MaTepuanoB ABMSETCS onpeaeneHne onTuMarnbHOro packpos. log
packpoeM MeTanna MoHMMalT onpeferieHne pasmMepoB NUCTa, NOSioChbl UMK MEHTbl U B3aMMHOE pacrnosioXeHue
wramnyemblx Aetanen. [log onTumaneHbIM MOAPA3yMEBAKOT TaKOW pPACKPOMW, KOTOPbIA MNpu OOYCnOBMNEHHOM
XapakTepe MpovM3BOACTBa NO3BONSAET M3rOTOBUTbL AeTanb WNU 3aroTOBKY C MUWHMManbHbIMW NOTEPAMM MeTanna
(puc. 2.4).

OnTumanbeHbI packpom nucTa - 3TO OnpefdeneHve M COMOCTaBMEHME KONMUYECTBA MOMOC UMW MNEHT, Ha
KOTOpble pa3pes3aeTcs NUCT, a cnedoBaTenbHO, 1 0obLero KonvyecTsa AeTtanen Unm 3aroToBOK, Bblpe3aeMblX U3
nucTa, U ycTaHoBneHne koadduumneHTa McnonbL3oBaHUs Matepuana npu nonepeyHoMm M NpoAoNbHOM PacKpOsiX.
ConocTtaBneHne Koah(pULMEHTOB WUCMONb30BaHMA Martepvana npu MnonepeyvHbiX W NpPOAOSbHbIX PaCKPOAX
nokasblBaeT 3KOHOMUYECKN BbIrOOHbLIN BapUaHT.

Packpoii nonockl - 3T0 pacnonoXeHune LWTamMnyeMblx AeTanen Ha nonoce (NeHTe) ¢ ykasaHWeM OTCYTCTBUS
UMM HanmuMuusa nepembldek U UX BenuuuHbl. Packpor npousBogaT C OTX04aMW - MEPEMBIYKM MO BCEMY KOHTYPY
Bblpe3aeMou getanu (3arotoBku), C YaCTUYHLIMU OTXO4aMu MO KpasMm U TopLam nonockl (NeHTbl) 1 6e3 0TX040B.
CoOoTBETCTBEHHO pacKpou Ha3blBaKT C NEPEMbIMKAMU, ManooTX0AHbIMU U 6e30TX0AHBIMU.

B 3aBucumMocTu oT hopMbl Bbipe3aemMon getanu (3aroToBKu) packnazka ux Ha nornoce MoxeT ObiTb NpsimMon,
HaKMOHHON, BCTPEYHOM (C NOBOPOTOM MOMOChKI); NPY 3TOM PACKpOW MaTepuana MoXHO NPOn3BOaAUTb C NepeMbIYKaMU
n 6e3 nepembivek (puc. 2.5). MNpu BbIGOpE WMPUHBI NONOCHI (NEHTb) HEOBXOAMMO cornacoBaTh pa3mepbl NOMocC
(neHT) C pasmepamu, pernameHTMPOBaHHbIMW COOTBETCTBYIWOLWMMK cTaHaapTamu. [lpu packnagke petanen
(3aroToBOK) HenpaBwrbHOW reomeTpuyeckon opmbl criegyeT gobuBaTbeca "nuHerHoro adpdpekTa”, npu KOTOPOM
3KOHOMMSA MaTepuana gocTuraeTcs bnarogapsi 3axogy netanew Apyr B Apyra, 4To BUAHO 13 puc. 2.6.

Mo BMaam npouecca BbIpe3ku packpon pasnuyatoT KPUBOSIMHENHBIN N NPSAMOMNUHENHBIN.

Kp1BONMUHENHLIN - 3TO pacKkpown, Korga 3aroToBKM UMEKT KPUBOSTMHENHLIN KOHTYP.

MpsAMONMHENHbIV - 3TO pacKkpoK, Koraa 3aroTOBKM UMEIOT NPSMOWN KOHTYP.

PacueT HOopM pacxoga npokaTa MeTannoB Npu U3roToBMEHUM geTanen MeToAoM LTaMMNoBKM NPOU3BOAAT Ha
OCHOBaHWUM YepTexen aeTaneun B creayowem nopsiake:

onpegeneHvne rabapuTHbIX pa3MepoB AeTanu;

ornpeaeneHne pac4eTHOW LUMPUHBLI NOMOCHI UMW NEHTHI;

onpegenexHve wara Bblpyoku;

ornpeaeneHne KonMyecTsa nosoc, BblikpanBaeMbIX U3 FINCTA;

ornpeaeneHne Konu4yecTsa geTarnemn, BobikpaMBaeMoe 13 Nonochl;

onpeaeneHne Konu4yecTsa AgeTtanen, BobikpaMBaeMoe 13 fnCTa;

pacyeT HOpMbI pacxoa npokata Metanna;
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pacyeT koaduumneHTa ncnonbL3oBaHMa Matepuana.

MabapuTHble pasmepbl NNOCKUX AeTanen ykasaHbl B YepTexax.

MabapuTHble pa3mepbl geTanen, n3rotaBnMBaembix MMOKON UNKN BbITSHKKOW, PAacCUMTBIBAIOTCS NO hopmynam,
yKa3aHHbIM B Tabnuue 2.5.

OnpepgeneHvne pacyeTHOW LUMPUHBI MOSOCHl UMW NIEHTbI NPON3BOAAT B 3aBUCUMOCTM OT YCMOBUN LUTAMMOBKU
no cpopmynam:

(2.36), (2.37)

(2.38), (2.39)

(2.40), (2.42)

(2.42), (2.43)

BenuuuHbl nepembivek Mexay getandamm B paay m, Mexay geTanbio U kpaem nonocbl Ml v LUMPUHY KPOMKM
MeTanna, obpesaemyto LLaroBbIM HOXOM C, BblIGrpatoT no Tabnuue 2.24.

ABCONIOTHYIO BENUYUHY OLHOCTOPOHHEro AOoMycka Ha LWMpuHY nonockl [denbTta(w), Hapesaemy 13 nucra,
BblGupaoT no Tabnuue 2.25. AGCONIOTHYIO BENUYMHY OLHOCTOPOHHEro AOMycka Ha LUMPUHY MOSOChI UMW MNEHTHI
OenbTa(Ww) B COCTOAHUM NOCTABKM NPMHMMATL NO COOTBETCTBYIOLUM CTaH4apTaM Ha COPpTaMeHT npokaTa.

MapaHTUpOBaHHbIN 3a30p MEXAY HANpPaBNALUMU NNaHKaMU U HanbonbLUek BO3MOXHOMW LUIMPUHON NOMNOCHI Z
BbIGMpatoT no Tabnuue 2.26.

Tabnuua 2.24
BennunHbl nepemblvek Mexay getansamm B psgy m,
MeXay AeTanbto U Kpaem nosockl ml v WmnprHa KpOMKU MeTanna,
obpes3aemas WwaroBbiM HOXOM

TosmmmHa llepembuka |llMprHa IEepPEeMBUEK [IPM OLOHOPSAOHONM WTaMIOBKE
MaTepuana,
MM D xpyrmeix meranert, MM L npsamMoyrosbHBEIX
meTanei, MM
Io (50 - [100 -|Csrme|Jo 50 - |100 - |Csbuue
50 (100 |200 (200 |50 100 |200 200
Io 0,2 m 1,412,0 - - 2,0 |2,5 - -
ml 1,4(2,0 - - 2,0 |3,0 - -
0,2 - 0,3 |m 1,4(1,8 - - 1,8 (2,5 - -
ml 1,4(2,0 - - 2,0 |3,0 - -
0,3 - 0,4 |m 1,2(1,7 - - 1,7 (2,2 - -
ml 1,4(2,0 - - 2,0 |2,5 - -
0,4 - 0,5 |m 1,2|1,4 |1,6 1,8 1,5 (1,7 |2,2 2,7
ml 1,5(1,7 1,9 (2,2 1,8 (2,0 |2,5 3,0
0,51 - 1,0|m 0,8(1,0 1,2 1,4 (1,0 |1,2 1,7 2,2
ml 1,2|1,4 |1,6 1,8 1,5 (1,7 |2,2 2,7
1,1 - 1,5 |m 1,1(1,3 1,5 1,7 1,4 (1,6 |2,1 2,6
ml 1,5(1,7 1,9 (2,1 1,9 (2,1 |2,6 3,1
1,6 - 2,0 |m 1,5(1,7 1,9 (2,1 1,7 (1,9 |2,5 2,9
ml 1,912,121 (2,3 |2,5 (2,2 |2,4 |3,0 3,4
2,1 - 2,5 |m 1,8|2,0 (2,2 |2,4 (2,2 |2,4 |2,9 3,4
ml 2,3(2,5 |2,7 (2,9 |2,6 (2,8 3,3 3,8
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2,6 - 3,0 |m 2,1(2,3 2,5 |2,7 2,5 |2,7 3,2 3,7
ml 2,4(2,8 3,0 3,2 3,0 |3,2 3,7 4,2
3,1 - 3,5 |m 2,5(2,7 (2,9 3,1 (2,9 |3,1 |3,6 4,1
ml 3,0(3,2 |[3,4 |3,6 |[3,4 |3,6 |4,1 4,6
3,6 - 4,0 |m 2,8(3,0 (3,2 3,4 3,2 |3,4 |3,9 4,4
ml 3,3/3,5 (3,7 (3,9 (3,7 |3,9 |4.,4 4,9
4,1 - 4,5 |m 3,1(3,3 |3,5 |3,7 |3,6 |3,8 4,3 4,8
ml 3,6(3,8 |4,0 |4,2 (4,0 |4,2 |4,7 5,2
4,6 - 5,0 |m 3,4|3,6 (3,8 (4,0 |4,0 |4,2 |4,7 5,2
ml 4,0|14,2 |4,4 |4,6 |4,5 |4,7 |5,2 6,7
5,1 - 6,0 |m 3,5(3,9 (4,2 |4,5 |4,0 |4,5 |4,5 5,0
ml 4,2|14,5 |4,8 |5,0 |4,5 |5,5 |5,5 6,0
6,1 - 7,0 |m 3,6(4,0 (4,2 |4,6 (4,3 |5,0 |5,0 5,5
ml 4,5|/5,0 |5,5 |6,0 |4,8 |6,0 |6,0 6,5
7,1 - 8,0 |m 4,2|14,5 |4,8 |5,0 |4,8 |5,5 6,0 6,8
ml 5,0/5,5 |5,8 |6,0 |5,3 |6,5 |7,0 7,8
8,1 - 9,0 |m 4,5|/5,0 |5,2 |5,5 |5,3 |6,0 |6,5 7,0
ml 5,5|6,0 |6,3 |6,5 |5,8 |7,0 |7,5 8,0
9,1 - 10,0|m 5,0/6,0 |6,5 |7,0 |5,8 |6,0 6,5 7,0
ml 6,0/7,0 |7,5 |8,0 |6,3 |7,0 |7,5 8,0
MpumevaHus:

1. na maTtepuanoB TOMWWHOW cBbiwe 10 MM LMPWHY NepemMblidek MpUHMMaTtb paBHbiMU 0,7 TOMLWMHbI
mMeTanna.

2. MNpn wTamnoBke getanen N3 MarHMEBbIX CNNABOB LUMPUHY NepeMbldek MPUHUMaTh ¢ KoadduumeHTom 2,0.

3. MNpu wTamnoBke getanen n3 MarHWEBbIX CNIABOB LUMPUHY NepeMbldek NPUHUMAaTh C KO3 PULMEHTOM:

a) ansa cnnasoB BT1 6e3 nogorpesa un BT5 ¢ nogorpesom - 1,25;

6) ana cnnas BT5 6e3 nogorpesa - 2,0. 4. [Npwu witamnoBke getanen

C MOBOPOTOM MOJIOCHI LUINPUHY NepeMbldeK NPUHUMATL C KoadduumeHTom 1,5.

5. lNpu wramnoBke geTtanen ¢ asBToMaTM4eckon nogadvyen LWNMPUHY nepemMbidek NPpUHUMaTh ¢ KOadULUUEHTOM
1,2.

6. lWupuHy kpoMkn meTanna, obpesaemMylo LLaroBbIM HOXOM, NMPUHUMAOT PaBHOW BEMUYUHE MEPEMbIYKA M
(kak 4ns NPSMOYronbHbIX AeTanen).

Tabnuua 2.25

AbGcontoTHasi BenuumHa OOHOCTOPOHHEro gonycka Ha WMPKUHY NoJ1oCbl

Peskxa Ha TWMIbOTMHHHEX HoxuMuax (npu mimHe pesa mo 1000 mm)

IpuHa TonuyHa MaTepuasna, MM
[IOJIOCEL, MM

oo 1,0(1,0 - 2,0|2,0 - 3,0|3,0 - 5,0(5,0 - 10,0
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xosbduumenTom 1,25.

Ipu njuHe pesa Gojee 1000 mm
OOHOCTOPOHHET'O HOMYyCKAa Ha WVPWHY I[OJIOCH IPMHMMATE C

Io 50 0,4 0,5 0,7 0,9 1,8
50 - 100 0,5 0,6 0,8 1,0 2,0
100 - 150 0,6 0,7 0,9 1,1 2,5
150 - 220 0,7 0,8 1,0 1,2 3,0
220 - 300 0,8 0,9 1,1 1,3 4,0
[IprMeyaHmAa -

aOCOJIOTHYIO BEeJIMUMHY

Peska Ha MHOT'OOMCKOBBIX HOXHMUIIAX

ToJmmHa IuprHa JIEHTH, MM
MaTepurana,
MM IIpY HOPMAaJILHOM TOYHOCTH |[IpM MOBHIIEHHOM TOYHOCTH

Io 100(100 - 300|Ceeme |IJo 100|100 - 300 |Cseue

300 300

Io 0,10 0,10 0,15 0,25 0,05 0,08 0,15
0,10 - 0,63|0,20 0,30 0,40 0,10 0,15 0,25
0,63 - 1,00|0,30 0,40 0,50 0,20 0,25 0,35
1,00 - 3,00/0,40 0,50 0,60 0,30 0,35 0,45

MapaHTUpOBaHHKIN 3a30p MEXAY HanPaBnsOLMMK MIIaHKaMy U HanbonbLUen
BO3MOXHOW LUMPUHOW MOMOCHI

].HI/IpI/IHa noJiocel, | TonumHa MaTepmrala, MM

. 0,5 -1,0(1,0 - 2,0(2,0 - 3,0(/3,0 - 5,0|5,0 - 10,0
oo 50 0,50 0,75 1,00 1,00 1,50

50 - 100 0,75 0,80 1,00 1,20 1,50

100 - 150 1,00 1,00 1,20 1,40 2,00

150 - 200 1,00 1,20 1,40 1,60 2,00

200 - 300 1,20 1,40 1,50 2,00 2,50

MpumevaHus:

Tabnuua 2.26

|_|pl/l npuMMeHeHnn norioc (J'IeHT), Hape3aHHbIX Ha MHOIoAUCKOBbIX HOXHWULAX, FapaHTVIpOBaHHbIVI 3a30p

npuHUMaTL ¢ KoadhduuyuneHtTom 0,5.

Onpegenexuve wara BbIpyok/ Npon3BoasaT no opmyrne:

roe:

=D1 + m, mm,

D1 - pa3amep getanu B HanpasreHUn nogayn mertanna, Mm;

(2.44)
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m - BeJTIM4YMHa nepemMblvkmn Mexay getanamMmm B paay, Mm.
OnpeaeneHne KONMYECTBa Moroc, BbIKpanBaeMbIx U3 NUCTa, NPOM3BOIAT Mo popMyre:
nl = Bn / (Bp + IHensrTa(np)), (2.45)

roe:
Bn - wupuHa nucTta, Mm;

Bp - pacyeTHas wupnHa nonockl, Mu;

OenbTa(np) - npynyck Ha Npopesbl Npy OTpe3ke 3aroTOBOK U3 NNCTa, MM.

Mpunyck Ha npopesbl NpyM OTpe3ke 3aroTOBOK M3 NMCTa ra3oBoOW pes3komn BbibupatloT n3 Tabnuubl 2.10, npwu
pe3ke Ha rMIbOTMHHbBIX UMM MHOFOAMCKOBBIX HOXHMLAxX Oenbta(np) = 0.

OnpepeneHve konuyecTea AeTanen, BblkpansaeMoe 13 Nosnockl NPon3BoaaT no hopmMynam:

npv OgHOPSALHOW LUTaMMNOBKE:

n2 = lcp / 1, (2.46)
npy MHOTOpPsIAHOW NocrefoBaTeNnbHO-NapansenbHON WTaMnoBKe:
n2 = lcp n/ 11, 2.47)
npw ABYXPSAOHOMN LaXMaTHOW LUTaMMOBKe:
n2 = lcp /7 m) - 1, (2.48)

roe:

Icp - cpegHss pacyeTHas ANMHA MOMOChI, NEHTbI UMM NMCTA NPU NOCTaBKe MpokaTa MeTanna HemMepHon
ONHBI, MM;

LW - war BbIpyOKkn, MM;

N - KONIMYECTBO PSO0B LUTAMMOBKU.

Onpepgenexve konu4YecTBa AeTanew, BbikpavBaeMoe 13 NucTa Npons3BoasaT no opmyrne:

N =nl x n2, (2.49)

roe:
Nl - KONIMYeCcTBO NONOC, BblkpanBaemMoe U3 NUCTa;
N2 - KONIMYeCTBO geTanen, BblkpansaemMoe 13 nonochbl.

Pacuert HOPMbI pacxoda npoKkaTta MeTalsa Ha oaHy AeTallb Npon3BogAT no q:)opmynaM:

Hon = 0,001 x B x L xH=xqgqx Kau / N, xr (2.50)

nnn
Ho = Q / N, xr (2.50%)

roe:
0,001 - nepeBogHON KOIMDULMNEHT;

B - wupunHa nucTa, Nonockl Unu NeHThbI, CM;

L - anvHa nucTa, Nonochl UMK NEHThbI, CM;

H - TonwwHa nucTa, Nonockl UAu NEHThbI, CM;

g - yAenbHbIN BEC NCXOOQHOro Matepwuana, r/kyb.cwm;

KH - koadhpmumeHT noTepb Ha Hanagky obopyaoBaHus;

N - KONM4yecTBO AeTaneu, BbikpaMBaeMoe U3 NUcTa, NONoChl UMK NEHTHI;
Q - Bec nucTa, Kr.

Pacuet koacpduumeHTa ncnonb3oBaHus matepmana npomssoadat no gopmyne (2.10).

[ns npumepa paccyMTaem HOpMy pacxofa MeTanna Ansi U3roTOBMEHMS AeTanu B pasfuyHbIX BapuaHTax:
N3roTOBMEHME U3 MOSIOCHI; U3 fMCTa - C NPUMEHEHMEM OOHOPSIAHbLIX UMW ABYXPSAHbIX LITAMMOB C packpoemM Mo
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LUMPUWHE 1 ANMHE nucTa.

[nsa pacyeTa nmeem cnegyowive gaHHble:

Hapy>XHbI anameTp getanu 108 mm;

TOonwmHa 4 mm;

matepuan - ctanb CT1.3;

uncTbiv Bec aetanu 0,265 Kr;

MexaHuyeckas obpaboTka getanu He TpebyeTcs.

1. N3roToBneHuwe getanv B 0QHOPSAOHOM LUTaMNe 13 Nonocsl.

BenuuuHbl nepembivek Mexay AeTansMy U Mexay AeTanbio 1 Kpaem nonockl 6epem u3 tabnuubl 2.24, nmeem
m = 3,2 MM 1 m1 = 3,7 MmMm. [@apaHTMpPOBaHHLIN 3a30p z onpegensem no tabnuue 2.26, z = 1,4 MMm. AGCOMOTHYIO
BEMWYMHY OOHOCTOPOHHEro [OoMycka Ha LMPMHY nonockl [enbTa(ll) B COCTOSHMM MNOCTaBKU onpeaensiemMm B
cootBetcTBUM ¢ FOCT 103-76, Jenbta(w) = 0,2 mm.

LLnpuHy nonocsl paccymTbiBaeM no gpopmyne (2.36):

Bp=D+2x(ml+ Jenbta(w)) +z =
108 +2x(3,7+0,2) +1,4=117,2 mm.

CornacHo OCT 103-76 NpOMBbILLNIEHHOCTb BbiNyckaeT nonocy 4x120, npMHMMaem ee K pac4eTy HOpMbI.
CpefHIo0 pacyeTHYH ANUMHY NONOCkl Haxoaum no Tabnuue 2.7, Icp = 6 500 mm.
Onpegensem war BoIpybkn no hopmyne (2.44):
W=D1+m=108 +3,2=111,2 mm.
KonnyecTtBo getanewn, BbikpamBaeMoe 13 Nonockl, onpeaensem no opmyne (2.46):
n2 =lcp /LW =6500/111,2 =58 wT.

Hopmy pacxoga meTanna Ha U3rotoBrieHMe ogHoW aetanu paccynteiBaeM no gopmyne (2.50):

Ho =0,001 xBxLxHxqg/N-=
0,001 x12 x650x0,4x7,85/58=0,422 «kr.

KoadhduumeHT ncnonb3osaHmsa metanna onpegensem no dopmyne (2.10):
Kn =Ma/Hp=0,265/0,422 = 0,63.

2. NsroToBnexve getanu B OQHOPSIAHOM LUTaMne 13 nucta ¢ packpoeM nucTa no LMpUHeE.

BennumHbl nepembldek Mexay getanamu u Mexay AeTanbio 1 kpaem nonockl 6epem ns Tabnuupl 2.24, nmeem
m = 3,2 MM 1 m1 = 3,7 mMm. [@apaHTMpPOBaHHbIN 3a30p z onpegensem no tabnuue 2.26, z = 1,4 MMm. AGCOMIOTHYIO
BENUYMHY OAHOCTOPOHHEro Aonycka Ha WwunpuHy nonocel fenbta(w) onpegensem no tabnuue 2.25, Oenbta(w) = 1,1
x1,25=1,375 mm.

LLnpuHy nonocsl paccymTbiBaeM no gopmyne (2.36):

Bp=D+2x(ml+ Jenbta(w)) +z =
108 + 2 x (3,7 +1,375) + 1,4 = 119,55 mm.

Onpegensem war BbIpybkn no hopmyne (2.44):
W=D1+m=108+3,2=111,2 mm.

OnpepensieM KONUYeCTBO NOJOC, BblKpavBaeMbIx U3 nucta, no dopmyne (2.45). Ana pacyeta npvHUMaem
pasmepsbl nucta 4x1500x3500 mM. Pe3ky nucta npomM3BOAMM Ha MMibOTMHHBIX HOXHULUAX, nodTomy OensTa(np) = O.

nl=Bn/(Bp + densta(np)) = 1500/ 119,55 = 12 wr.
KonuuyecTtBo getanen, BelkpavBaemoe 13 Nonockl, onpegensem no gopmyne (2.46):

n2 =lcp /W =3500/111,2 =31 wr.
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OnpegensemM KONMYECTBO AeTanen, Belkpansaemoe us nucta, no popmyne (2.49).
N=nlxn2=12x31 =372 wr.
Hopmy pacxoga meTanna Ha U3rotToBrieHMe ogHoW aeTanu paccynteiBaeM no gopmyne (2.50):

Ho =0,001 xBxLxHxqg/N=
=0,001 x 150 x350 x0,4 x7,85/372 = 0,443 kr.

KoadhduumeHT ncnonb3osaHmsa metanna onpegensem no dopmyne (2.10):
Kn =Ma/Hp=0,265/0,443 = 0,60.

3. NsroToBneHne getann B OAHOPSAHOM LUTaMMNe M3 nMcTa ¢ packpoem nNucra no AfvHe.

BennumHbl nepembldek Mexay getanamu u Mexay AeTanbio 1 kpaem nonockl 6epem ns tTabnuupl 2.24, nmeem
m = 3,2 MM 1 m1 = 3,7 MmMm. [@apaHTMpOBaHHbIA 3a30p z onpeaensem no tabnuue 2.26, z = 1,4 MMm. AGCOMIOTHYIO
BENUYMHY OOHOCTOPOHHEro Aonycka Ha wupuHy nonockl Oenbta(w) onpegensem no Tabnuue 2.25, JenbTta(w)
=1,1x1,25=1,375mm.

LLnpuHy nonocsl paccymTbiBaeM no gpopmyne (2.36):

Bp=D+2x(ml+ Jenbta(w)) +z =
108 + 2 x (3,7 +1,375) + 1,4 = 119,55 mm.

Onpepgensem war BoIpybkn no hopmyne (2.44):
W=D1+m=108+3,2=111,2 mm.

Onpepensiem konuyecTsa NOJoC, BblkpavBaeMbIix U3 nucta, no dopmyne (2.45). Ana pacyeta npvHUMaem
pasmepsbl nucta 4x1500x3500 mM. Pe3ky nucta npoM3BOAMM Ha rMibOTUMHHBIX HOXHULUAX, nodTomy OensTa(np) = O.

nl=Bn/(Bp + Oenbta(np)) = 3500/ 119,55 = 29 wr.
KonnyecTtBo getanen, BbikpamBaeMoe 13 Nonockl, onpeaensem no copmyne (2.46):
n2 =lcp /W =1500/111,2 =13 wr.
OnpegensemM KONMYECTBO AeTanen, Belkpansaemoe us nucta, no popmyne (2.49):
N=nlxn2=29x13 =377 wr.
Hopmy pacxoga meTanna Ha U3rotToBrieHMe ogHoW aeTanu paccynteiBaeM no gopmyne (2.50):

Ho =0,001 xBxLxHxq/N=
=0,001 x150 x350 x0,4 x 7,85 /377 = 0,437 «r.

KoadhduumeHT ncnonb3osaHmsa metanna onpegensem no dopmyne (2.10):
Kn =Ma/Hp=0,265/0,437 =0,61.

4. VisrotoBneHne getanu B ABYXPSOHOM wTaMmne u3 nucra (LWTamnoBKka LiaxmMaTHas)) C packpoem nucta no
LIMpUHe.

BennumHbl nepembldek Mexay getansamy u Mexay AeTanbio 1 kpaem nonockl 6epem ns Tabnuupl 2.24, nmeem
m = 3,2 MM 1 m1 = 3,7 mMm. [@apaHTVpOBaHHbIN 3a30p z onpeaensem no tabnuue 2.26, z = 1,4 MmMm. AGCOMOTHYIO
BENUYMHY OAHOCTOPOHHEro Aonycka Ha WwunpuHy nonocel enbta(w) onpegensem no tabnuue 2.25, Jenbta(w) = 1,1
x 1,25 = 1,375 MM, yron cMmeLleHns pagos packpos Anbga = 60 rpaa.

LLinpunHy nonocsl paccymTbiBaeM no popmyne (2.42):

Bp=D +2xml+ Oenbta(w) + (n- 1) x(D + m) x cos Anbda =
=108 +2x3,7+1,375+(2- 1) x
x (108 + 3,2) x 0,86 = 212,41 mm.
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Onpegensem war BoIpybkn no hopmyne (2.44):
W=D1+m=108+3,2=111,2 mm.

Onpepensiem konuyecTsa NoOJoC, BblKkpavBaeMbix U3 nucta, no dopmyne (2.45). Ana pacyeta npvHUMaem
pasmepsbl nucta 4x1500x3500 mM. Pe3ky nucta npomM3BOAMM Ha MMibOTUMHHBIX HOXHULUAX, nodTomy OensTa(np) = 0.

nl=Bn/(Bp + Odenbta(np)) = 1500/212,41 = 7 wr.
KonuuyecTtBo getanen, BelkpavBaemoe 13 Nonockl, onpegensem no gopmyne (2.48):
n2=(2lcp/W)-1=(2x3500/111,2) -1 =61 wr.
Onpegensem KONMYeCTBO AeTanen, Belkpansaemoe us nucta, no popmyne (2.49):
N=nlxn2=7x61=427 wrT.
Hopmy pacxoga meTanna Ha U3rotoBrieHMe ogHoOW aeTanu paccynteiBaeM no gopmyne (2.50):

Ho =0,001 xBxLxHxqg/N=
=0,001 x 150 x350 x0,4 x 7,85 /427 = 0,386 «r.

KoadhduumeHT ncnonb3osaHmsa metanna onpegensem no dopmyne (2.10):
Kn = Mg /Hp=0,265/0,386 = 0,68.
5. UsrotoBneHne getann B ABYXPSOHOM LUTamne M3 nucTta (LWTamnoBka LwaxMaTHas)) C packpoem nucrta no

anviHe.
BennumHbl nepembldek Mexay getansamu u Mexay AeTanbio 1 kpaem nonockl 6epem ns Tabnuupl 2.24, nmeem
m = 3,2 MM 1 m1 = 3,7 mMm. [@apaHTMpOBaHHbIN 3a30p z onpegensem no tabnuue 2.26, z = 1,4 MMm. AGCOMIOTHYIO
BENUMYMHY OAHOCTOPOHHEro Aonycka Ha wupuHy nomnockl denbta(w) onpedensem no tabnuue 2.25, OJensta(w) =
1,1x1,25=1,375mM, yron cMmeLLeHus psagos packpod Anbda = 60rpaa.
LLnpunHy nonocsl paccymTbiBaeM no gpopmyne (2.42):
Bp=D+2xml+ Oenbta(w + (n- 1) x( D+ m) xcos Anbda =
=108 +2x3,7+1375+(2-1)x
x (108 + 3,2) x 0,86 = 212,41 mm.
Onpegensem war BoIpybkn no opmyne (2.44):
m=D1+m=108 + 3,2 = 111,2 mu.

Onpepensiem konuyecTsa NosocC, BblkpavBaeMbix U3 nucta, no dopmyne (2.45). Ana pacyeta npvHUMaem
pasmepsbl nucta 4x1500x3500 mm. Pe3ky nucta npoM3BOAMM Ha rMibOTUMHHBIX HOXHULUAX, nodTomy OensTa(np) = 0.

nl=Bn/(Bp + Oenbta(np)) = 3500 /212,41 = 16 wr.
KonnyecTtBo getanewn, BbikpamBaeMoe 13 Nonockl, onpeaensem no opmyne (2.48):
n2=(2lcp/W)-1=(2x1500/111,2) -1 =25 wr.
Onpegensem KONMYeCTBO AeTanen, Belkpansaemoe us nucta, no popmyne (2.49):
N=nlxn2=16x25=400 wT.
Hopmy pacxoga meTanna Ha U3rotoBreHve ogHoW aetanu paccynteiBaeM no gopmyne (2.50):

Ho =0,001 xBxLxHxqg/N=
=0,001 x 150 x350 x0,4 x 7,85 /400 = 0,412 «r.
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KoadhduumeHT ncnonb3osaHmsa metanna onpegensem no dopmyne (2.10):
Kn =Ma/Hp=0,265/0,412 = 0,64.

CpaBHI/IBaﬂ pes3ynbTaThbl pac4eTa HOpM pacxoa mMeTanna Ha U3rotosneHune getanu no 4YetTbipemMm BapuaHTam,

MOXXHO caenaTtb crieyloLwnii BbIBOA: Hanbornee LenecoobpasHbiM SBRSETCA BapuaHT U3roTOBIEHUS aHHOW AeTanu
B ABYXPSIAHOM LUTaMMne 13 nucTa (LTamroBka WaxMaTHas) C packpoem nncTa no LWMpUHe.

2.7. MeToavka HopMMpoOBaHusa pacxoga Tpyo

PacueTt Hopm pacxopa Tpyb Ha n3rotoBneHue getanen NpousBoAST B CriegytoLler NocneaoBaTenbHOCTH:
onpegenexHve npoduns n pasmepa cevyeHns Tpydbl;

onpefeneHve pacyeTHoON ANUHbLI AeTanu;

onpefeneHve cpefHen pacyeTHoOW ANvHbI TPYObl NpY NOCTaBKe NpokaTta MeTarnna HeMepHOW ANUHBI;
onpefeneHve AnvHbl AedeKTHOro KoHUa npyTka, WTaHrn, dPacoHHOro npokaTa;

onpefeneHve AnvHbI NpyTKa, WTaHr1, pacoHHOro npokKata Ha KOHLEBOWN 3aXuM;

onpefeneHve npunycka Ha npopesbl Npu 0Tpeske 3aroToBOK,;

onpefeneHve npunycka Ha nogpesky TopLoB AeTanu;

onpefeneHve AfMHbl TEXHOMOrMYEeCKON 3aroToBKY;

onpepfeneHve Y1icna 3aroToBoK B NpyTKe, WTaHre, acoHHOM npokaTe;

onpefeneHve ArHbl KOHLEBbIX OTXOO0B;

onpeaeneHne KO3 uruMeHTa KOHLUEBbIX OTXOA0B;

pac4eT HOpMbl pacxofa npokaTta MeTanna Ha geTarns,

pac4yeT KoapduumeHTa ucnonb3oBaHua matepuana.

Mpocunb 1 pasmep ceveHnss Tpyd onpeaensoT Ha OCHOBaHMM YepTexa AeTanwu.

lMpegnonaraembln pasmep 3aroTOBKW MO HAPY>KHOMY AnameTpy Tpybbl onpegenstoT no dopmyne (2.1).
lMpegnonaraembln pasmep 3aroTOBKW NO BHYTPEHHEMY AnameTpy Tpybbl onpeaensoT no dpopmyne:

d* = d - Cuepu - Cuucr , (2.51)
roe:
d - HAMMEHbLLINI pasMep BHYTPEHHEro AuameTpa AeTany COrfacHo YepTexy, MM;

CYEPH, CHUCT - NPUIMYCK Ha YEPHOBYIO N YACTOBYIO 06paboTKy N0 BHYTPEHHEMY AMaMeTpy TpyDbl, MM.

BenuunHbl NpunyckoB Ha YEPHOBYIO 1 YMCTOBYH 06paboTKy MO BHYTPEHHEMY AuameTpy TpyObl NpuBeaeHb! B

Tabnuue 2.27.

Tabnuua 2.27

Mpunyck Ha YepHOBYIO U YMCTOBYO 06paboTKy
MO BHYTPEHHEMY AnameTpy Tpyobl

InameTp obpabaThHBaeMoro |[Ipunyck Ha YepHOBOe |[I[pMNyCck Ha YUCTOBOE

OTBEPCTUS, MM pacraurBaHue CUepH, |pacTadmpaHme CUMCT,
MM MM

or 18 nmo 30 1,5 0,7

or 31 nmo 50 2,0 1,2

or 51 nmo 65 2,5 1,3

or 66 nmo 80 2,5 1,4

or 81 nmo 100 3,0 1,5

or 101 mo 200 3,0 2,0

ceeme 201 4,0 2,5
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Pasmepbl Tpybbl, paccunTtaHHble no dopmynam (2.1), (2.51) cpaBHMBAOT C BEMUYNHOW, YKa3aHHOW B kapTe
TexHoriormyeckoro npouecca. Ecnv kapTton TexHonormyeckoro npouecca npeaycMOTPeHbl MPUMYCKU, MeHbLUe
yKa3aHHbIX B HOpMaTmBax, pacyeT criegyeT BeCTW COrfacHO KapTe TexHororuyeckoro npouecca. Ecnv kapton
TEXHOJIOrMYeCcKoro npouecca npeagycMoTpeHbl NPUNYCKn, NpeBbILLatoLLMe ykasdaHHbIe B HopMaTuBax, pacyeT cnegyet
BECTM COrnacHO HopMaTMBaMm (3a UCKIIOYEHUEM Cry4YaeB, Koraa OTCTynfeHMe OT HOPMaTUBOB HEOHXOAMMO B CBA3M
C 0COBeHHOCTAMU TexHomormyeckoro npouecca). OTCTynneHve OT HOPMAaTMBOB [JOIMKHO ObiTb 0BOCHOBaHO B
NOSICHUTESNIbHOW 3anncke, NpunaraeMon K HopMam pacxoga.

MonyyeHHble pa3mepbl TPyObl KOPPEKTUMPYOT C Yy4eTOM pa3MepoB Tpyd, pernamMeHTUpPOBaHHbIX
COOTBETCTBYIOLLMMW CTaHOapTaMu, U OoNpeaenstoT OKOHYaTENbHbIN pasMep 3aroTOBKU.

PacuyeTHaa gnuHa getanu onpegensieTca nNo deptexy getanu. [Ana npAMONUHEnHbIX getanen pacyeTHas
ONuHa ykasaHa B yepTexe. [Ina KpMBONUHEWHbIX AeTanen pacyeTHas (pasBepHyTasl) AnvMHA onpefensercsa no
dopmynam, ykazaHHbIM B Tabnuue 2.5.

Pacuet cpenHel pacyeTHOM ANuHbI TPYObl NPU NOCTaBKe npokata MeTanna HeMepHOW ANvHbI NPOM3BOAST MO
dopmyne (2.2) unu BeibnpaoT B COOTBETCTBMM C AaHHbIMU, NpUBeAeHHbIMU B Tabnuue 2.7.

Pacuetr pgnuHbl gedeKkTHOro koHua Tpybbl B CBA3M C MepBOHaYanbHOW OOpPEe3KOM TOPLOB MCXOOHOro
mMaTepuana npovsBogaT no dopmynam (2.3), (2.4). MNpu nsrotosnexHumn getanen TpybonposogoB ANUHY AedeKTHOro
KOHLLa TpyObl B CBSA3M C NepBOHAYarnbHOM 06pe3kon TOPLIOB UCXOQHOMO MaTtepuana npuH1MMatoT paBHbiM la.k = 0.

OnpegeneHve aAnuWHbl MNpyTKa, LWTaHrM, pacoHHOro npokata Ha KOHLEBOW 3aXum MpoM3BOAUTCS B
3aBMCUMOCTM OT cnocoba pesku, pasaMmepa cedeHUst ICXOOQHOro Marepuana v KOHCTPYKLIMKN 3aXXMMHOro YyCTPOMCTBA, B
KOTOPOM 3aKpennseTcs 3arotToBka.

[nuHa TpyObl Ha KOHLEBOW 3aXunM BblIGMpaeTcs B COOTBETCTBUM C AAaHHBIMMI, yKa3aHHbIMU B Tabnuuax 2.8, 2.9.
Mpun nsrotoBneHnu getanen TpybonpoBoAOB AMHY TPYObl HA KOHLIEBOW 3aXXNM MPUHUMAIOT paBHbIM [k.3 = 0.

Mpunyck Ha Npopesbl Npu oTpesKke 3ar0TOBOK BbIOUPAKOT B COOTBETCTBUM C AAHHbLIMU, YKa3aHHbIMKU B Tabnuue
2.10.

Mpunyck Ha npopes3bl Npu OTPe3Ke 3aroTOBOK, BbIOPaHHbLIN MO COOTBETCTBYHOLIMM HOpMmaTuBaMm (Tabnuua
2.10), cpaBHMBAIOT C BEMMYMHOW, YKa3aHHOW B KapTe TeXHONOrnyeckoro npouecca. Ecnv npy aTom okaxeTcs, 4To
KapTOW TEXHOSI0rM4yecKoro rnpouecca npegycMoTpeHbl NpUMNycky, NpeBbilatLLne ykasaHHble B HOpMaTueax, pacyet
crnefyeT BECTU COrfacHO HopMaTMBaM (3a UCKIKYEHMEM CryyaeB, Koraa OTCTYNreHne OT HoOpMaTUBOB HEOOX0AUMO
B CBSI3U C OCOBEHHOCTAMU TEXHONOrMYecKoro npouecca). OTcTynneHne OT HOpMaTMBOB AOMKHO ObiTb 0OOCHOBAHO B
NOSICHUTESNIbHOM 3anncke, NpunaraeMon K HopMam pacxoga.

Mpunyck Ha YepHOBYIO, YNCTOBYIO MOAPE3KY U LUNUGOBKY TOPLOB AeTanu U3 Tpybbl BbiIOUpaT B 3aBUCUMOCTH
OT crnocoba OTpes3ku 3aroTOBKW, pa3mepa TpyObl B COOTBETCTBUU C AaHHbIMU, yKa3aHHbIMU B Tabnuuax 2.12, 2.13,
2.14.

Mpunyck Ha 4epHOBYK, YUCTOBYKD MOAPE3KY U LWNAMAGOBKY TOPUOB AeTanu K3 Tpybbl, BbIOpaHHbIN MO
COOTBETCTBYIOLWMM HOpmaTMBam (Tabnuubl 2.12, 2.13, 2.14), cpaBHMBAaIOT C BENWYMHOWN, YKasaHHOM B KapTe
TexHoriormyeckoro npouecca. Ecnv npn aToM okaxeTcs, YTO KapTOW TEXHOMNOMMYECKOro npouecca npeaycMoTpeHb!
nNpvnyckn, npeBbIlLaOWMe YyKasaHHble B HOpMaTtuMBax, pacdeT crefyeT BeCTM COrfacHO HopmaTtvMBam (3a
UCKIMIOYEHNEM CNny4vaeB, Koraa OTCTynfneHne OoT HOPMaTUMBOB HeobXxoaMmMo B CBA3M C  OCOBEHHOCTAMMU
TexHonorm4eckoro npouecca). OTCTynneHne oT HOPMaTUBOB AOMKHO ObiITb OOOCHOBAHO B MOSICHUTENBHON 3anucke,
npunaraeMon K HopMmam pacxoga.

OnvHy TeXHONOrn4eckon 3aroToBku onpeaensoT no dopmyne (2.5).

KonuuecTBo 3aroToBOK, BbiKpavBaeMbIXx U3 OOHOW TPyObl CpeAHer pacyeTHOM ANUHbI (B LEnbIX 4Mcnax)
onpegensoT no opmyne (2.6).

[nvHy KOHUEBbIX OTXOO0B NPK U3roTOBNEHUN AeTanu u3 Tpybbl onpeaensoT no dopmyne (2.7), (2.7Y).

PacueT koacbdmumeHTa KOHLEBbBIX OTXO40B NPOou3BoaAaT no dopmyne (2.8).

3HaueHusa Koa(hPULNEHTOB KOHLIEBBIX OTXOA0B B 3aBUCMMOCTM OT CpeAHEelN pacyeTHOM ANUHbI TPYObl 1 ANVHbI
KOHLIEBLIX OTXOAO0B NpuBeAeHbl B Tabnuue 2.15.

PacuyeT HopMbI pacxopa Tpybbl Ha AeTanb Npou3BoasT no dopmyne (2.9).

KoapdumumeHT ncnonb3oBaHusa matepuana onpegensoT no dopmyne (2.10).

Hopmy pacxoga Tpy6 Ha wmsrotoBneHve aetanen CBOOOAHOW KOBKOW pacCYUTLIBAOT B COOTBETCTBUU C
MeTOANKOW, NpUBeAeHHOM B pasgene 2.4.

PaccmoTpuM npumepbl pacyeta HOpM pacxofa Tpyb Ha M3roToBneHue aetaner TpybonpoBoaa, METOAOM
TOYEHMS 1 METOO0M CBOBGOAHOM KOBKM.

1. Paccuutaem HopMmy pacxofa TpyObl Ans U3roTOBNEeHWs getany TpybonpoBoaa, NpeacTaBneHHOM Ha puc.
2.7.

[nsa pacyeTta umeem cnegyroLne ncxogHble AaHHbIE:

ONVHA NPAMONMHENHbIX y4acTKoB |1 = 240 mm, 12 = 240 mm;

BHYTPEeHHUI paguyc r = 80 Mm;

yron usrnba Ansga = 90rpag,.;

HapyXHbI AMamMeTp Tpydbl D = 8 mMwm;

TOMLKUHA CTEHKN TpyObl S = 0,8 MMm;
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Bec getanu 0,238 kr;

TpyGa ctanbHas BogorasonposogHas FOCT 3262-75.

O6paboTka getanu No BHyTPEHHEMY U HAPYKHOMY OMaMeTpy He
TpebyeTcs, noaTomy Bbibnpaem Tpyby 8x0,8 FTOCT 3262-75.

PasBepHyTyto AnvHy getanu onpegensieMm no opmyne, ykasaHHon B Tabnuue 2.5:

Mo Tabnuue 2.7 HaxoOAMM CPenHIO pacyeTHY AMWHY NocTaBnsieMon TpyObl, NPY YCNOBUW, YTO MOCTaBKM
NpoM3BOAATCA HOpManbHOM AnuHbl. B Hawem npumepe Icp = 7 375,5 mm.

Pacuer gnuHbl OedeKTHOro KoHua npokaTta B CBSA3WM C MNepBOHayanbHOM 0Bpeskon TOPLOB MCXOOHOro
MaTepuana npyHumMaeM la.k = 0. AnunHy Tpybbl Ha KOHLIEBOW 3aXUM npuHMMaem lk.3 = 0.

Mpunyck Ha npopesbl Npu OTpeske 3aroTOBOK 13 TPYObl BbIGMpaem B COOTBETCTBMM C AAHHBLIMU, yKa3aHHbIMW B
Tabnuue 2.10. OTpeska 3aroToBOK Npon3BoauTcs 6akenuToBbIM Kpyrom, noatomy flensta(np) = 2,0 mm.

Mpunyck Ha YepHOBYIO M YWUCTOBYIO MOAPE3KY TOPLUOB AeTanu npuHumaem fensta(n.t) = Oenbta(n.t.v) = O,
T.K. 06paboTku TOpLOB AeTanu He TpebyeTcs.

OcTaTtok OT HekpaTHOCTU NpMHUMaeM IHk = 0.

[nuHy TexHonorm4eckon 3aroToBkn onpegensiem no opmyne (2.5):

[3ar = lgeT + Oenbta(n.T) + OenbTta(n.t.4) + Jensta(w) = 612 mm.

KonnyecTBo 3aroToBOK, BblKpamBaeMblXx M3 OAHOrO MpyTka npokaTta cpegHen pac4yeTHOM ANUHbI (B LenbIX
yncnax) paccumTeiBaem no popmyne (2.6):

n=lcp/lzar=73755/612 =12 wr.
OnvHy KOHUEBbIX 0TX040B onpeaensem no dopmyne (2.7):
Lk = IHK + la.k + [k3 + JenbTa(np) xn =2 12 = 24,0 mm.

Mo Tabnuue 2.15 Haxogum KOIMPULIMEHT KOHLEBbIX OTXOAO0B, KOTopkIn And Icp = 7 375,5 mm n Lk = 24 mMmm
paBeH Kk = 1,004.
Hopmy pacxoga npokata meTanna Ha M3rotoBneHne getanu npomssoamm no copmyne (2.9):

Ho =lpet x Mm x Kk x 10-3 =
612 x0,39 x 1,047 x 10-3 = 0,25 kr.

KoadppmumeHT ncnonb3osaHusa matepuana onpegensiem rno dopmyrne 2.10:
Kn=Mp/Hg=0,238/0,25 =0,95.

2. TpebyeTcs onpegenuTb HOpMY pacxofa Tpybbl Ans n3rotosneHus BTynku (puc. 2.8.).

[ns pacyeta umeem criegyloLne NCXoaHbIe OaHHbIE:

mMartepuwan getanu - megb M1;

Bce getanu 1,38 kr;

JeTanb U3roTaBnNMBaloT TOYEHNEM U3 TPYObI.

CornacHo yepTexy He TpebyeTcsa MexaHuyeckast 0bpaboTka getanu no HapyxHoMmy avameTpy, T.e. D'=D =
46 MMm.

Onpepgensem npegnonaraembii BHYTPEHHWUIA AMaMETP UCXO4HOro Mmatepuana no cgopmyne (2.51):

d=d- cuyepH- cunct=32-2-1,2=28,8 mm.

CornacHo N'OCT 617-90 3a ncxogHbin MaTepuan npuHumaem Tpydy Ducx=46 mm; ducx = 28 mm (TonwmHa
CTEHKMN 9 MM).

Mo Tabnuue 2.7 Haxo4MM CpEOHIO pacyeTHy AOfMHY MOCTaBNAEMOro martepuana, npu ycrnoBuu, YTO
NoOCTaBKM NPON3BOAATCH HOPManbHOM ANWHbL. B Hawem npumepe Icp = 3 225 mm.

PacueT gnuHbl gedeKkTHOro KoHUa npokaTa B CBSA3W C NepBOHaYanbHOM OOpe3Kon TOPLOB MCXOOHOrO
MaTepuana npomssoaum no dopmyne (2.3):

la.k = (0,3 x0,5) x Anbcha = 0,4 x 46 = 18,4 mm.
[OnuHy npokata Ha KOHLIEBOW 3aXWM BblOMpaem B COOTBETCTBUM C OaHHbIMM, yka3aHHbIMM B Tabnuue 2.8. B

Hawem npumepe k.3 = 20 mm.
Mpunyck Ha npopesbl Npu 0TPe3ke 3aroTOBOK U3 NpokaTa BblGnpaem B COOTBETCTBUM C AaHHbIMU, YKa3aHHbIMA
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B Tabnmue 2.10. OTpeska 3aroToBOK NpoussBoanTcs pesuom, noatomy fdensta(np) = 4,0 mm.

Mpunyck Ha 4YepHOBYD M YUCTOBYK MOAPE3KYy TOPLOB AeTanu BbibMpaem B COOTBETCTBMM C OaHHbLIMW,
yKasaHHbiMK B Tabnuuax 2.12, 2.13. B Hawem npumepe OenbTa(n.t) = 0,8mm, AensTta(n.t.4) = 0,6 Mm.

OcTaToK OT HEKPaTHOCTY IHK MPUHMMAaEM paBHbLIM NOMOBUHE pacyeTHOW ANUHbI AeTanu.

I[Hk =0,5x200 =100,0 mm.
OnvHy TexHONOrn4eckon 3aroToBkun onpeaensem no gpopmyne (2.5):

I3ar = lgeT + Jenbta(n.T) + OenbTta(n.t.v) + JensTta(w) =
200 +0,8 + 0,6 = 201,4 Mm.

KonnyecTBo 3aroToBOK, BblKpamBaeMblXx M3 OAHOrO MpyTKa npokaTta cpegHen pac4yeTHOM ANUHBI (B LenbIX
yucnax) paccymTeiBaeM no popmyne (2.6)

n=lcp/lzar=3225/201,4 =16 wr.
OnvHy KOHUEBbIX 0TX040B onpeaensem no dopmyne (2.7):

Lk = IHk + la.k + [k3 + JenbTa(np) xn =
100 + 18,4 + 20 + 4 x 16 = 202,4 MM.

Mo Tabnuue 2.15 Haxooum KO3 DULMEHT KOHLEBBIX OTXOA0B, KOTOpbI Ans Icp = 3 225 mm u Lk = 202,4 Mmm
paBeH Kk = 1,068.
Hopmy pacxoga npokata meTanna Ha M3rotoBneHne getanu npomssoamm no copmyne (2.9):
-3
Ho = lger x MM x Kx x 10 =
-3
200 x 9,31 x 1,068 x 10 = 1,988 xr.

KoadhdumumeHT ncnonb3oBaHusa matepuana onpegensiem no popmyne (2.10):
Kn=Mpg/Hn=1,38/1,988 =0,69.

Heobxoanmo onpepenntb HOPMY pacxofa maTepuanoB AN U3rotoBneHust konbua (puc.2.9). ns pacyeTta
nMeeM criegyouime UCXoaHble AaHHbIe:

MaTtepuan konbua - ctans WX15;

UCXOOHbIN MaTepuan Ans M3roToBrneHus: Tpyba - HapyxHbii anameTtp 159 MM, BHyTpeHHU 103 MM, TOMNLWMHA
CTEHKM 18 MMm;

Ha YyepTexe NMOKOBKMU B CKOOKax yka3aHbl YACTOBbIE pa3Mepbl AeTanu;

KONbLIO N3roTaBnmBaeTcsi CBOOOAHOM KOBKOW B TOpeL,

Mpunyckn Ha mexaHu4eckyto 06paboTKy, NpeayCMOTPEHHbIE YEPTEXOM Ha MOKOBKY (puc. 2.9), COOTBETCTBYIOT
HOpMaTMBaM MPUMNYCKOB U AOMYCKOB, pernameHTupoBaHHbix TOCT 7829-70.

O6bem noKOBKM onpefensieM MO OTAENbHbIM 3fIEMEHTaM 3aroTOBKM MCMOnb3ys opmynbl 13 Tabnuubl
npunoxeHus 1:

Mo chopmyne (2.11) onpenensiem BEC NOKOBKM:

Mn =0,001 xVnxqg= 0,001 x 1259,57 x 7,85 = 9,888 kr.

Mpu koBKe B TOpeL, oTxoA4bl Ha 06pybKy KOHLIOB 1 06CeyKy MOKOBKM He obpasytoTcs, T.e. Vobp = Vobe = 0.

OTx0Abl NPUBLINIBHON M AOHHON YacTn obpasylTca TOMbKO B Criydae W3roTOBMEHWS MOKOBKM U3 crivTka. B
HalweMm npuvmMepe MOKOBKY M3roTaBnuBaloT M3 npokata, T.e. Vnp = VaoH = 0. O6beM 0Tx040B Ha Bbiceuky (BbiApY)
Takke VB = 0.

PacueTt o6bema 3aroToBku npomssoamm no copmyne (2.18):

V3=Vnxf=1259,57 x1,012 = 1274,68 kyb.cMm.

KoaddumumeHT f, yuntbiBatowmin notepu Ha yrap, Bolbrpaem no tabnuue 2.19.
OnvHy 3arotoBku Bbluncnsem no popmyne (2.21):
2 2
Is = 10 x Vs / Sucx = 10 x 1274,68 / 3,14 x (15,9 - 10,3 ) /7 4
= 110,67 mMMm.

Tpybbl HapyxHbiM guameTpom 159 MM C TOMWMHOW CTEHKM 28 MM MOCTaBMSATCHA MO COrMacoBaHUK C
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nocraswWmkoM anvHon 3 250 mm, T. e. Incx = 3 250 mm. Tpyba pexeTca ANCKOBOW, HA TpY rPYNMnoBble 3aroToBKU (A4Be
U3 HUX KpPaTHOM AMWHbI), NpUNYyCK Ha paspe3ky no Tabnuue 2.10. Mo dopmyne (2.23) onpenensem KoOnU4ecTBO
getanew, BblkpavBaemoe 13 BCen ANnHbI TPyObl:

n=(lcp - [I[k.3 xN + Qenbta(np) x (N - 1)]) /
(I3 + OenbTa(np)) ==(3250 - 6 x (3- 1) / (110,67 + 6) = 27 wr.

Mpunyck Ha Npopesbl Npy OTpe3ke 3aroTOBOK AUCKOBOW NUMon onpeaensiem no tabnuue 2.10.

OcTtaTtok OT HEKpPaTHOCTM |HK MPpUHMMaeM paBHbIM MOMOBUHE PaCYETHOW ANUHbI 3aroToBKK, T.e. I[HKk = 94 / 2 =
47 MM.

PacuyeT onuHbl KOHLEBBIX OTX040B Npounssoaum no cdopmyne (2.24) npu k.3 =0:

Lk = IHK + |k3 = 47 Mmm.

KoaddumumeHT KoHUEeBbIX OTXOA0B Bbibnpaem no Tabnuuam 2.15, B Hawem npumepe Kk = 1,014.
PacueT HopMbI pacxofa npokaTa MeTansioB Ha NMOKOBKY Npon3sBogmm no dopmyne (2.25):

Ho = lecp x MM x Kk x 10 / n =
-3
3250 x 90,5 x 1,014 x 10 / 27 = 11,046 «r.

Mo dopmyne (2.26) onpegensem k03 ULMEHT NCNOMNb30BaHUA MeTanna:
Kn=Mn/Hn=9,888/11,046 = 0,90.

2.8. MeToanka HOpMMpPOBaHMSA pacxofa OCHOBHbIX MaTepuanos ans
npoun3BoAcTBa NUTLIX U3aenumn

MeTooomM OTNMBKU M3roTaBMMBAKOT MHOTME AeTany TEXHUYECKUX CPEeACTB KEeNe3HOAOPOXHOro TpaHcrnopTa:
pambl NOABWMXHOIO COCTaBa, GMOKM U KPbIWKU UANUHAPOB ABUraternen BHYTPEHHEro CropaHus U KOMMpPeccopos,
Kopnyca aBTOCLeMNoK u Bykc, AeTanu KOHTaKTHOW CETU, TOPMO3HbIE KONTOAKN U T.4.

Ha npon3BoACTBO NUTLIX 3anacHbIX YacTen pacxodyeTcsi CTanb, YyryH U CnnaBbl LUBETHbIX MeTannos (bpoH3a,
naTyHb, CUNYMWUH 1 Op.).

MaTepwuansl, KOTOpble UAYT HEMNOCPEACTBEHHO HA U3rOTOBMNEHME AeTanu, ABnsTCA OCHOBHbIMU. B nuTenHom
NpoOM3BOACTBE K OCHOBHbIM OTHOCATCS LUMXTOBblE Martepuanbl, 3arpyxaemble B ONpeaerieHHOM pacYeTHOM
OTHOLLEHUN B NNaBUIbHbIN arperaT Ans Nony4eHus XuaKkoro MeTanna 3agaHHoro XMMmM4ecKkoro cCoctasa.

Ona nonydeHuMs OTNMBOK M3 YEpHbIX MeTanmoB (CTanM M 4YyryHa) B KayecTBe LUMXTOBbIX MaTepuanos
NPUMEHSOT NUTENHbIE U NepeferibHble JOMEHHbIE YYryHbl, BTOPUYHbLIE YEPHbIE MeTannbl (YyryHHbIA U CTanbHOWM
nomMm, nWUTENHbIA BO3BpaT, CTPYXKKY), deppocnnasbl, packicnutenu, mogudukatopbel un drnockl. Habop
MeTannmM4eckux KOMMOHEHTOB LUNXTbI HA3bIBAETCS MEeTanno3aBarkomn.

OcHoBYy HOpMUMpPOBaHMSA pacxoda MaTepuanoB Ha  MW3rOTOBMEHWE OTMMBKM  COCTaBnsieT pacyeT
MeTannosaBarku.

PacuyeT Hopm pacxofa maTepranoB Ha M3roTOBMEHUE NUTLIX AeTanen Nnpou3BoaaT B CreayoLleM Nopsake:

onpeaensoT NPUMNYyCcKN Ha MexaHM4eckyto 06paboTKy M OMYCKM HA U3rOTOBMEHUE OTINBKY;

onpenensoT BeC OTNNBKY;

onpeaenslT BeC MeTannMyeckon 3aBarnku;

onpeaensoT BbIXOA rOAHOMO NUThS;

NPOM3BOAAT pacyeT INTENHON LUNXTbI.

Mpunyckn Ha mexaHunyeckyto 06paboTKy OTNMBOK onpeaensitoT B cootBeTcTBuM ¢ TOCT 26645-85 "OTnmneku
n3 MeTannoB M cnnaBoB. [Jonyckn pasmepoB, MacCbl M MPUMYCKU HA MexaHuM4eckyld 0b6paboTky" Ha OCHOBaHUM
yepTexa fetann. Ecnn npu 3TOM OKaxeTcs, YTO YEepTEXOM OTNMBKM MNPEeSyCMOTPEHbl MPUMYCKU U OOMYCKM,
npeBblllaKOLLMe YKa3aHHble B HOpPMaTMBax, pacyeT crnefyetr BeCTU COrfacHO HopmaTtvMBaM (3@ WUCKIOYEeHWEM
crnyyaesB, Korga oTCTynrneHMe oT HOpMaTMBOB HEOOXOAMMO B CBSA3U C OCOBEHHOCTSIMU TEXHOMOrMYECKOro npolecca).
OTcTynneHne oT HOPMAaTMBOB [OOIMKHO OblTb OOOCHOBAHO B MOSICHUTENbHOW 3anucke, NpuraraemMowm K Hopmam
pacxoga.

Mo uepTexy OTNMMBKM MPOM3BOAAT pacyeT obbema OTNMBKM: eCcnn OTnMBKa MMeeT (QOpMYy MNpaBUSIbHbIX
reoMeTpuyeckmx Ten, To ee 06beM paccUMTbIBaAOT No opmynam, NnpuBeaeHHbIM B NpunoxeHnn 1. O6bem oTnuBkuy,
dopma KOTOpOW npeacTaBnaAeT covYeTaHue reoMeTpUyveckux Temnm M uryp, paccymMTbiBalOT Kak CymMMy O0OBbEMOB
OTAENbHbIX 3NIEMEHTOB, OonpeAeneHHbIX Mo opmynam, NpUBeAeHHbIM B MPUNoXxeHum 1.

PacueT maccbl 0TNuBKM Npom3BoaAT no dopmyne (2.11).

Bec meTannuyeckon 3aBankv onpegenstoT no gopmyne:
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Gz = Gorn x Kn x K6m, xr, (2.52)

roe:

GoTn - BEC OTNUBKY, KT;

Kn - koachduumneHT, yumTbiBaloLWMiA BO3BpaTHbIE NOTEPU MeTanna Ha NUTHUKKU, NPUbbINK, CNMBLI, CNIecky,
obpasyroLme npu 3anmee Xuakoro metanna B opmel;

Kbn - koadhdpumumeHT, yumTbiBatow i 6e3B03BpaTHbIE NOTEPU MeTanna Ha yrap, 06pybky n obpesky NUTHUKOB
1 npubbinen, pasbpbidruBaHMe MeTanna npu sanveke opm.

KoadbdumumeHnTsl Kn, K6n 3aBucaT ot rpynnbl NuTbs, BUAa Usgennii U BbiouparoTcst B COOTBETCTBUM C AaHHbIMA
Tabnuy 2.28, 2.29, 2.30.

Tabnuua 2.28

KoadhdumumeHTsl, yunTbiBaoLLme BO3BpaTHbIe U 6e3BO3BpaTHbIE
noTepu CTanbHOro NUTbLSA

T'pynna amTbAa Kosbodnument Ko|Kosddbrument Koo

MapTeHOBCKOE bacoHHOEe JUThE:

YyTJIepOOUCTOe 1,23 1,07
cpenHeMapIraHllOBUCTOE 1,25 1,07
BEICOKOMAPT'aHILIOBUCTOE 1,24 1,08

SnexTpodaCoOHHOE JIUThE:

cpenHeMapTraHllOBUCTOE 1,30 1,05
BEICOKOMAPT'aHILIOBUCTOE 1,26 1,06
TOUHOE 1,47 1,05
XapornpouHas cTalb 1,45 1,05
BecceMepoBCckoe bacoHHOE JIUThe 1,23 1,06

Tabnuua 2.29
KoahpmumeHTsl, yunThiBaoLL e BO3BpaTHbIE
1 6e3B03BpaTHbIE MOTEPU YYTYHHOIO NUTbSA

T'pynna amTbA Kosdpdbuument Kn|KosddmumenT Koo
MallMHHOEe JIUThLE 1,21 1,06
UIVMHOPOBOE JIUThHE 1,20 1,06
TOHKOCTEHHOE JIUThLE 1,22 1,06
BEICOKOIMPOUHEIN UyT'yH 1,50 1,06
KoBKMI UyT'yH 1,46 1,06
HeobpabaTeBaeMoe JIUThe 1,16 1,06

Tabnuua 2.30
KoahpmumeHTsl, yunThiBaoLLMe BO3BpaTHbIE U
©e3B03BpaTHbIE NOTEPU NNTbSI U3 CNAaBOB LBETHLIX METAaNoB
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T'pynna amTbA Kosbodnument Kio|Kosddbmument Koo

BpousoBoe muTbE

Bpousa Tuna OCI:

BKJIAOBIIM OU3EJIeN 1,125 1,045

merTaju aBTOMaTuUKMu, TejeMmexaHuku |[1,275 1,045
1 CBA3MU,

meTany MNOOBMXHOIO COCTaBa 1,13 1,04
B3JIEKTPOIE 1,16 1,04
BpoHza Tumna OCIH 1,13 1,04
BpoHza Tumna OC 1,24 1,04
BpoHza Tumna AX 1,30 1,05

JlJaTyHHOE JIUThEe

Jlaryus Twuna JIK80:

OeTany KOHTAaKTHOM CeTu 1,41 1,04
meTanu MNOOBMXHOIO COCTaBa 1,25 1,04
JlaryHs Twuna JIC59 1,25 1,06
Jlaryus Twuna JIKC80 1,06 1,06

JInTbe ”X aJIIOMMHMEBEIX CIIJIaBOB

CUNIyMMHOBEI crjiae Tuna IIC 1,44 1,05
AJIIOMMHMEBOE JIMThe Tumna Al 1,25 1,05
IMHKOBEIM CIJIaB Tumna IJAM 1,30 1,05

Bbixoa rogHoro nutbs onpegenstoT no opmyne:

D = 100 x Gorn / Gz, %. (2.53)

Bbixog, rogHoro nuTbA  SBMASIETCS  OCHOBHbIM — MokasaTtenem paboTbl  fIMTEMHOTrO  NPOM3BOACTBA,
XapaKTepU3yHLLMM CIOXHOCTb NUTbS U CTENEHb COBEPLUEHCTBA TEXHONOMUM IMTEAHOMO NPOU3BOACTBA.

Mpu nogBope 1 pacyeTe LUNXTOBLIX MaTepPUanoB UCXOAST U3 HEOBXOAMMOCTU NOMyYeHNst MeTanna 3agaHHoro
XMMMUYECKOro COCTaBa C MUHMMAIbHOW 3aTpaToi MaTepuanos. MIcxogHbIMU AaHHBIMU ANs pacyeTa sBASOTCS:

3aaHHas YepTexXoM AeTanu Mapka matepuana;

XMMUYECKUI COCTaB MaTepuana B COOTBETCTBMM C AENCTBYOLMMY CTaHAapTaMu;

BENMUYMHA yrapa XMMUYECKNX 3NIEMEHTOB LUNXTbI;

XUMUYECKUIA COCTaB UCXO4HbIX MAaTEPUAnoB LUNXTbI.

Yrap MeTannoB npv MraBke CNMaBOB 3aBUCUT OT MHOMMX (pakTOpOB: MPOAOIKUTENbHOCTU MaBKu, TvMNa
NMPUMEHSIEMbIX MMAaBUMbHbLIX arperaToB, TWATENbHOCTM NPedOXpaHEeHUs1 crnnaeBa OT MNeYyHoW aTMocdepbl,
TemnepaTtypbl Neperpesa, CocTaBa LUMXTOBbIX MaTepMarnos U T.4.

CopepxaHue KaXkaoro KOMMOHEHTa ChfaBa B LUMXTE pacCYMTbIBAETCS C y4ETOM €ro yrapa B xo4e Nnnaeku rno

cdopmyne:
Cim = 100 x cic /7 (100 - vi), (2.54)
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roe:

Cic - 3agaHHOe cogeprkaHne JaHHOro KOMMOHeEHTa B crinase, %;
Yi - yrap AaHHOro KOMMNOHEHTa Npu nnaeke, % .

Mpn onpeageneHnn KonMyecTBa KOMMOHEHTAa cnnasa, BHOCMMOro BO3BPaToM COGCTBEHHOrO NPOV3BOACTBA,
ncnonb3yT dopmyny:

roe:

Ci = (Kecn x Ciecn x Kyi) / 100,

KBecn - konn4yecTBo Bo3BpaTa CO6CTBEHHOrO Npon3BoacTBa, %,

Ciecn - cogepXxaHne KOMMNoHeHTa crnjiaBa B BO3BpaTe COBCTBEHHOIO

npoussoacTsa, %;
Kyi - k0ahULMEHT YCBOEHUSA KOMMOHEHTa Npu Nnaske.

(2.55)

KoadppmumeHT ycBOoeHMs KOMNOHEHTa Npu NiiaBKe paccyuTbIBaOT No hopmyne:

Kyi = (100 - Yi) / 100. (2.56)

KonnyecTBo ocTarnbHbIX KOMMNOHEHTOB LUMXTLlI (KpOME BO3BpaTa COBCTBEHHOIO MPOWM3BOACTBA) OMNPELEnsoT

no copmyne:

roe:

Kj = (cic - ci) x 100 / (cij - kyi),

Kj - pacyeTHOe KONUYECTBO LUMXTOBOro MaTepuana, %;
Cic - 3agaHHOe cogeprkaHne JaHHOro KOMMOHEHTa B crinase, %;
Ci - KonnyecTBO KOMMOHEHTa CMnnaBa, YXe& BHECEHHOro B pacnnas, Hanpumep, BO3BpPaToM COGCTBEHHOrO

npoussoacTsa, %;
Cij - cogepxaHve gaHHOro KOMMNOHEHTa Chnnasa B LUMXTOBOM MaTepwuane, %.

(2.57)

Pacuet wuxTbl BegyT, kak npaeuno, Ha 100 kr cnnaea. OTO 3HaAYMTENbHO ynpollaeT pacyeT. [pu pacyeTte
cneayet 6paTb CpegHUN XMMUYECKUA COCTaB Ha AaHHbIA CMnaB Uy ONTUMAIbHbIN XMMUYECKUA COCTaB B npegenax
FOCTa wn TY, npu KOTOPOM CMMaB MMEET Hauny4luMe CBONCTBA.

BenuuuHa yrapa xMMmn4ecknx aneMeHTOB LUMXTbl ANS pa3NuyHbIX OTAMBOK NpmBefeHa B Tabnuuax 2.31, 2.32,

Tabnuua 2.31

2.33.
Yrap aneMeHToB npu Bbinnaeke YyryHa, %.
[I51a BUIIb HEI dyTepoBka | Oj1eMeHTH
arperar
C Si Mn P S Cr Ni Cu Fe
BarpaHka Kucnas + 8 10-35(15-40(0 +25+50|15-20|2-10(2-10(5-7
XOJIOIHOTO
OyTbs Ocuoenas |[+10+15|35-55|10-15|5-30|10-30 |15-30|2-10|2-10|5-10
BarpaHka Kucnas +10+8 |10 10-30|0 +10+50|10-15|1-5 |1-5 |[5-7
TopAauYero
OyTbs Ocuoenas |[+10+12|20-25|10-20|2-10|20-50 |10-20|1-5 |1-5 |5-10
IOyroBasa Kucmnas +5+10 |0 15-201|0 5-30 15-30|2-10(2-10(5-7
BJIEKTPONEeUb
OchHoBHas |+3+5 5-10 |10-15|5-20|20-50 |15-30|2-10|2-10|5-10
MHOoykLMoHHad | Kucias 5-15 5-33 |10-25]|0 0 0 0 0 3-5
neup™
Ocuosnasa |[5-10 5-10 |5-10 |0 0 0 0 0 3-5
MHOoykLMoHHada | Kucias 15-20 |5-10 |10-15|0 0 0 0 0 3-5
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neup**

OcHOBHasda

10-15

10-15

8-12 |0

3-5

* Tleub MNPOMBIIJIEHHOM YACTOTH .
** Jledb BBICOKOM YaCTOTH.

M MarHmeBbIX crnnasos, %.

CpepHwuii yrap anemMeHTOB Npu nnaBke artoMUHUEBbIX

SJIeMeHT CrijiaBH

aJIoMMUHYIE BHE MaTHUEBHE

TUN NJIaBUILHOM [Ieuu

TUTEeJNIbHAS | OTpaxaTesbHas THUTeJNIbHAS | OTpaxaTesbHas
Li oo 15 Io 20 oo 15 Io 20
Be 2 - 10 5-20 2 - 10 5-20
B 2 -5 3 -10 Bojiee 2 Bosee 4
Na 2 -5 3 -10 2 -5 4 - 12
Mg 2 -5 3 -10 1-3 1,5 -5
Al 0,8 -3 |2 -5 0,5 - 1,5|1 - 2
Si 1-3 2 - 10 0,2 -3 |2 -5
P 5-15 Bojiee 5 Bojiee 5 Bosiee 5
K 1-3 2 -5,5 1-3 2 -5
Ti 1-5 2 - 10 1-5 2 - 10
\ 0,5-2 |1 -3 1-4 2 -6
Cr 0,5 -3 1-3 Bojee 1 Bosiee 2
Mn 1-3 1-5 0,2 -3 |2 -10
Fe 0,5-1 |2 -10 ~1,0 ~1,5
NI 0,5-2 |0,5-1 ~1,0 ~1,5
Cu 0,5-2 |1-1,5 1-2 1-3
Zn 0,5-5 |2 -10 0,5-5 |2 -10
Y - - oo 1 -
Zr 1-5 3 -10 1-5 3 -10
Mo 0,5 -1 0,5 - 2 Bojee 1 Bosiee 2
Cd oo 5 oo 10 oo 5 oo 10
In - - 1 -

Tabnuua 2.32
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Sn 0,2 - 1,5|1 - Io 1,5 1-2
La - - 8 - 25 -
Ce 0,5 - 2 1 - Bojee 1 Bosiee 2
Nd - - 5 - 15 -
Pb 0,5 -2 |- Bosee 2 |Bomee 3
CpepHwuii yrap anemeHToB Npu nnaske
MeZHbIX 1 LMHKOBbIX CNMnaBsoB., %.
SJIeMeHT CrijiaBH
Me nHEIE LIMHKOBEIE
TUN NJIaBUILHOM [Ieuu
oTpaxaresbHas TUTesbHAS oTpaxaTesbHasd
Li Bosee 15 Bosiee 20|Bojee 2 Bosee 3
Be 2 -5 3 -10 |- -
B Bojiee 5 Bojee 5 |- -
Na 2 -5 3 -10 Bojiee 2 Bojyiee 3
Mg 3 -10 5-20 |Io 5 3 -10
Al 1-5 2 -5 0,5 - 3 2 -5
Si Io 5 1-10 |(Io 3 2 -5
P Io 50 30 - 70 |- -
K 1,5 - 4 2 -8 Bojiee 1 Bojsiee 1,5
Ti Io 10 Io 36 Io 5 2 - 10
\ Bojyiee 3 Bojee 5 |- -
Cr 2 -5 3 -10 |- -
Mn 1-10 2-10 |1 -3 2 -5
Fe 0,5 - 2,0 0,5 - 3 |- -
Ni 0,5 - 1,5 1-2 Io 1 Io 1,5
Cu 0,3 - 2 1-2 Io 2 1-2,5
Zn 2 -5 5-20 (1,5 -5 3-8
Zr 3 -10 5-20 |- -
Mo Bojiee 2 Bojee 3 |- -
Cd 6 - 40 15 - 50 (2 - 5 3-8
Sn 0,5 - 1,5 1-3 Io 2 1-4

Tabnuua 2.33
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Ce

BoJjiee 2 Bojiee 3 |- -

Pb

0,5 - 2 1-5 3-8 5-10

PaccmoTpum npumep pacyeTa LnXTbI.

Tpebyetcs npurotoButb 300 kr cnnaea [16. CpegHuin xumuyeckun coctas cnnaga - 4,4% Cu, 1,5% Mg, 0,6%
Mn, 93,5% Al. cxoaHble gaHHbIE:

1) AntoMUHWUIA YyLLKOBBIA Mapku AO.
2) OsonHas nuratypa Al - Mg mapku AMrl10, cogepxatias 10% Mg 1 90% All.
3) AeonHas nuratypa Al - Cu mapkn AM50, cogepxatuas 50% Cu n 50% Al.

4) TponHas nuratypa Al - Cu. - Mn mapku AML] 40-10, cogepxauias 40% Cu, 10% Mn, 50% Al

5) MNnaBka BygeT Npov3BOANTLCA B OTpaXaTenbHOW NamMeHHOM neyn. Yrap KomnoHeHToB: 1,5% Al, 2% Cu,
1,5% Mn, 4% Mg.

1. OnpegensieMm cocTaB MeTanIM4Yeckon 3aBanku:

a) marnms (1,5 x100) / (100 - 4) = 1,562 «r;

6) mean (4,4 x 100) / (100 - 2) = 4,490 «r;

B) mapraHua (0,6 x 100) / (100-1,5) = 0,609 «r;

r) anomuHng (93,5 x 100) / (100-1,5) = 94,924 kr.

2. Onpegensiem HeOBX0AMMOE KONMYECTBO nuraTyp:

a) TporHon nuratypsl Al - Cu - Mn. PacyeT BegeTcs no mapraHiy:

(0,609 x 100) / 10 = 6,09 K.

C nuratypov BHOCATCS:

mMapraHua 0,609 «kr;

meaum (6,09 x4,0) /10 = 2,436 «r;

antoMmnHma 6,09 - (0,609 + 2,436) = 3,045 «r.

6) asonHown nuratypsbl Al - Cu. PacuyeT BegeTcsa no meau:

[(4,490 - 2,436) x 100)/50 = 4,108 Kr.

C nuratypow BHocaATca: 2,054 kr meam u 2,054 kr antoMuHus;
B) ABonHOM nuraTypsl Al - Mg. PacyeTt BegeTcsa no marHuio:

(1,562 x 100)/10= 15,620 kr.

C nuratypov BHOCATCS:

marHmsa 1,562 kr;

antommuua 15,62 - 1,562 = 14,058 «r;

r) onpegensieM CyMMapHoOe KONMMYEeCTBO KaX4oro KOMMNOHEHTa, BHOCMMOIO nuratypamu:
meau 2,436 + 2,054 = 4,490 «r;

mMapraHua 0,609 «kr;

marHmsa 1,56 kr;

antommuua 3,045 + 2,054 +14,058 = 19,157 «r.

3. OnpegensieMm KONMYECTBO arntoMUHUSA, KOTOPOe HeobXoaAMmMo BBECTU B YACTOM BUAE:

94,924 - 19,057 =75,867 «r.

4. Onpegensiem Maccy Kaxaon COCTaBNSIOLWEN WNXTbI HA O4HY nnaeky cnnasa (300 Kr):

a) TPOViHOW nuraTypbl

(300 x 6,09) / 100 =18,27 «r;

6) ABOVHOW nMraTypbl

(300 x 4,108) / 100= 12,32 «r,

B) ABOMHON nuraTypbl

(300 x 15,62) / 100=46,86 «r;

r) antoMuUHUS

(300 x 75,867) / 100= 227,60 «r.

Takum obpaszom, wuxra Byget COCTOATb U3 CriedyoLnX KOMNOHEHTOB, Kr:
AmoMmuura Mmapku AOQ 227,60
TpoiHon Jmrarype AMII 40-10 18,27
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IOsonuoi sguratyper AM 50 12,32
IOsoruoi sguratyper AMr 10 46,86
Bcero: 305,05

nasa lll. HopmupoBaHue pacxoga matepuanoB And nanku, NyXeHnsa u
3annBKU NOALINMHUKOB aHTUPPUKLMOHHBLIMKY CnriaBamu

3.1. O6Liune cBeaeHus

Marka - aT0 obBpasoBaHMe HEpPa3bLEMHOrO COEAVHEHWS OBYX WM HECKONbKUX AeTanen B OAHO uenoe ¢
nomMmoLbl0 Gonee nerkonnaBkOro MeTanna, YeM MeTann coeauHsiembix fetanen. ObGpasoBaHue coeanHeHUus
npovcxoouT B pesynbTaTe Anddysny Nnpunosi B OCHOBHOW METanmn U 4acTMYHOro ChnaBfeHus Ux mexagy cobon.
Marika npomsBoguTCA NpU MECTHOM unu oOLlemM HarpeBe COeAMHSEMbIX YacTew [0 TemnepaTtypbl NnaBrneHus
npunos.

Manky nponsBoadaT TBEPALIMU UM MATKUMU NPUNOSAMU.

K TBepabIM npunosMm oTHocATCA MegHO-chocdopucTblie cnnasbl U cepebpsiHbie npunon. B kavecTBe TBepAbIX
MpUNoeB YacToO MCMOMb3yT CTaHO4ApPTHbIE copTa naTtyHu, Hanpumep, J1C-59, J1-62, J1-68 B hopme neHT, NpyTKOB U
npoBonoku. HomeHknatypa n obnacts NpUMeHeHUs Haubonee pacnpocTpaHeHHbIX TBEPAbIX MPUNOEB NpUBeAeHa B
Tabnuue 3.1.

Tabnuua 3.1
HomeHknaTtypa n obnactb npumeHeHus Hanbonee
pacnpocTpaHeHHbIX TBEPAbIX NPUMNOEB

HamMveHOBaHUE U MapKa TBEepIOBEIX IIPUIIOEBR ObmnacThb IIPVIMEeHEHNMA

punon cepebpsanue, ['OCT 19738-74

Ccp2,5; 0Cpl0; nOCplb5; mnCp25; 0Cp37,5; |darka Menu, MEeIHEIX U
NCp40; 1Ccr45; mnCp50; MNCpS50Knm; MNCpb2; |[MemHo-HUKEEBHX CIJIABOB,

TICP71; TICp72 HUKeJg, JlaTyHer U OPOHS3

ICpl2M; MCp25; ICp40; ICpb2; INCp72 llalika CcTanlM C MeIbl, HUKEJEM,
MEIHEIMM ¥ MEOHO—HUKEJIEBEIMU
cryiaBamm

NCpl,5; MCp2; MNCp0OC2-58; TMCp0OC3-58; Narka MenoM, HUKeJId, MEeIHEIX
NICp03-97; ICp0C3,5-95; MNCpMO5; Y MEIHO—-HUKEJIEBHIX CIIJIaBOB C
[ICpOCy8; TICp010-90 rocepeBpPEeHHOM KepaMMuKOoM,
narka HOCepPeOpPEeHHHX IeTajleM

CroyaBel MegHo-bochopucTeie, I'OCT 4515-93

M®9; M®10 llarika Menu, MEeIOHBEIX M MeIHO-—
HUKEJIeBEIX CIIJIaBOB, HUKEJd,
JaTyHey ¥ OpOHS3

K MArkMm OTHOCAT nmpunou, cogepallne OfioBO, CBUHEL, CYpbMY M HE3HAYMTENbHOE KOMNMMYECTBO NpuUMecem
(oo 0,21%) - meau, mbiwbsaka 1 ap. HomeHknaTypa n obnacte NpUMeHeHUs Hambornee pacnpoCTPaHEHHbIX MArKUX
npunoes npueedeHa B Tabnuue 3.2.

Tabnuua 3.2
HomeHknaTtypa n obnactb npumeHeHus Hanbonee
pacnpoCcTpaHEeHHbIX MSATKMX NPUNoeB

HamveHOBaHUE U MapkKa ObmacThb IIPpVIMEeHEeHNMA
MATKUX IIPUIIOEB

MIpUnoy OJIOBAHHO-CBUHIIOBEHE, I'OCT 21930-76, T'OCT 21931-76

rnoclo JlyxeHVe U [alKa KOHTAKTHEIX [IOBEPXHOCTEN
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DIEKTPUUECKUK aNlapaToB, IPUOOPOB U pejie

11oc30; 1oc40 JlyxeHre ¥ IalKa 3JIeKTpoallapaTypH, IeTajel
U3 OUMHKOBAHHOTO Xejle3a C TepPMeTUYHBMMA
WBaMM

r1oce61 JlyxeHre ¥ mamkKa BJIEKTPO— UM pPaaMoaliapaTyphl,

IIeYaTHEIX CXEeM, TOUYHHX OPUOOPOB C
BLICOKOTE€PMETHUHEMM WBAaMU, I'Ie HENOIyCTUM
reperpesn

I10C61M JlyxeHre U Ialka BJIeKTPOoNadjibHMKaMM TOHKUX
(rosmmmuor MeHee 0,2 MM) MEIHEIX IIPOBOJIOK,
boypTM, INEeYaTHEX [NPOBOOHUKOB B DJJIEKTPO— U
PaIMOBJIEKTPOHHOM MPOMBIIJIEHHOCTH -
[IpyuMeHeHVe MNPUIIOS NPM JIyXeHUM UM HallkKu B
TUTJIAX M BaAaHHaAxX He IOOIyCKaeTcd

[10CCy25-0,5; JlyxxeHVe U Malka panuaTopoB
noccy30-0,5

noccy40-0,5 JlyxxeHre U MalKa XeCTu, OOMOTOK B3JIEKTPUUECKMUX
MallMH, MOHTAaXHEIX BJIEMEHTOB, OOMOTOUHHEIX WU
KabeJIbHEIX UBIOeJIUN

B 0603HauyeHnm mapok npunoes GykBbl 03Ha4vatoT: I - npunoni, Cp - cepebpsaHbin, Ka - kagmun, L - umHk, Cy -
cypbma, M - meab, ® - doccop, O - onoso, C - cBuHeu. Lincdpa nocne GykBbl B Mapkax cepebpsiHbix Mpunoes
O3Ha4vaeT cofdepxaHue cepebpa B MpoLEHTax, B Mapkax CrnaBoB MefHO-(POCHOPUCTbIX - NPOLEHT CoAepXKaHUst
cocdopa, B Mapkax MArkux npunoes - NPOLEHT coaepXaHusa oroea.

JlykeHue kak camocTosaATenbHasi onepauus Npon3BoaMTCS MArKUMA NPUNOSIMU.

BcnomoratenbHeiMM Matepuanamu Ans Nankm U NyKeHWs ABNATCS (NIOCbl, KOTOpble CNocoOCTBYOT
OUMLLIEHUIO M 3aluMTe MecTa cnas u MnyXeHusl OT OKUCMEHUS, CMaYMBaHUI0 KPOMOK cnas Mpunoem u pacTekaHuio
npunos B MecTe cnas u nyxexHusa. Ona naviku TBEpabIMW NPUNOsSMU OCHOBOW GonblUMHCTBA hNHOCOB CNyXUT Oypa
(TeTpobopat HaTpus) n 6opHasa kucnota. Ona nyxeHUs 1 Nankm MArkMMU NPUNOSIMM B KayecTBe (PIIHOCOB CriyxaT
XIMOPUCTbLIV LMHK, KaHUAOMb B BUAE NOPOLLUKa UK pacTBopa B CMPTE, XNOPUCTbI aMMOHUN.

Haunbonee pacnpocTpaHeHHbIMU aHTUMPUKLUOHHBIMU ChraBaMn AN 3anvBKW MNOALUMMHUKOB SBMASIKOTCA
cnnaebl onoBa W cBuHUa (6abbuTtbl) M UMHKOBblIE crnasBbl. HomeHknatypa un obnactb npuMeHeHust Hanbornee
pacnpoCcTpaHeHHbIX aHTUPUKLMOHHBIX CMMaBoB ANs 3annBKu1 NOALIMMHUKOB NpuBeaeHa B Tabnvue 3.3.

Tabnuua 3.3

HomeHknaTypa 1 obnactb npumMmeHeHnsi Hamboree pacnpoCTPaHEHHbIX
aHTUPUKLMOHHbIX CMaBOB A 3a5MBKU NOALLNMHUKOB

HamMveHOBaHUE U MapkKa ObmnacThb IIPpVIMEeHEeHNMA
MATKMX IIPUIIOEB

BabG6buUTE OJIOBAHHEE M CBMHLOBHEe, I'OCT, 1320-74

B16 MOTOPHO-OCEBEIE MOAUMIHUKMY TSTOBOTO
IIOIBMXHOTO COCTaBa, IIYTEBBIX MalMH

B83 NogumnHumkM, paboTanmye OpY OOJIbINMX
CKOPOCTSAX M CPEeOHMX HATrpy3Kax. [OOWMIHWKNA
TypOUH, KOMIPECCOPOB, MAaJIOOBOPOTNUCTHX
ouseyen

BK2 BxJiaOpIM KOPEHHBEIX M WATYHHHX NTOONUITHUKOB
ousesen

CrjlaBel LIMHKOBBIE AHTUOPUKLMOHHEE, I'OCT 21438-95
I
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1aM9-1,5; 11amM10-5 MOTOPHO—OCEBEIE MOOUUITHUKY TATOBOTO
IOOBMXHOTO COCTaBa, I[IyTEeBHX MallMH

B 0603HaueHnn Mapok aHTUPUKLIMOHHBIX CNNaBoB OykBbl 03HavatoT: b - 6ab6uT, K - kanbuuesbin, L - unHk,
A - antomuHun, M - megb. Ludpa nocne GykBbl B Mapkax O3HavaeT CoAepaHue OnoBa B MpoLeHTax, B Mapkax
CMaBoOB LMHKOBbLIX aHTU(PUKLIMOHHbBIX - MPOLEHT COAEPXKaHUs antoMVHUS 1 Meu.

3.2. MeToanka HOpMMpPOBaHUS pacxofa MaTtepuanos
npu navke N nyxeHun

Mpn pacyeTe HOpPMbI pacxoda NPUMNOSA YYUTbIBAOT BEC MPUMOS B COEAMHUTENLHOM Crioe, Bec MNpunos B
pacnnase, a Takke HeNnpPou3BoauTENbHbIE NOTEPU NPUMOS Ha yrap U BCMMECKM.
Hopmy pacxoga npunosi Ha nanky getanu onpeaensatoT no opmyne:
100

Ho = GH X =-————— e —————— (3'1)

roe:

Hn - Hopma pacxofa npunos Ha nanky geTanu, Kr;

GA - BeC Npunos, HAHECEHHOTO Ha rOTOBYIO AeTanb, Kr;

Anbpa(ramma) - npoueHT yrapa v Apyrux 6e3so3BpaTtHbIX NoTepb npu nake (Anbda(ramma) < 4,0).

Bec npunos, HaHeceHHOro Ha geTanb, onpedensoT pacdeToMm Mo reoMeTpuyeckum pasmepam cnas. [Npu
nawke BCTbIK M BHaXNecT pacyeT BeayT no opmyne:

Gom =ax b x 1l x ki x Tamma (1), (3.2)

roe:

GA - BeC Npunos, HaHECEHHOTO Ha roTOBYIO AeTanb, T;

a - 3a30p B MecCTe cnas, Cwm;

b - wupuHa cnas, cm;

| - anuHa cnas, cwm;

KH - KO3hPUUMEHT, y4UTbIBaIOLUIN YBENUYEHE Pa3MepOoB chnas 3a CHET HanmbIBOB NPMNos, pasHbIn 1,2 - 1,8;
Famma(n) - yaenbHbIA BeC npunos, r/kyb.cm.

lMpy na3soBOM ¥ NMNOCKOCTHOM COEAMHEHMM AeTanen BeC npunosi, HAHECEHHOro Ha AeTanb, onpeaensoT no
cdopmyne:

Go = F x I x ka x Tamma (), 3.3

roe:

GA - BeC Npunos, HaHECEHHOTO Ha roTOBYtO AeTanb, T;

F - nnowans coeAMHUTENBLHOrO Cros, KB.CM;

| - ANMHa coeauHUTENBHOrO Cros, CM;

KH - KO3 (PULMEHT, yunNThIBaIOLLNIA YBENNYEHNE pa3MepoB cnas 3a cyeT
HannbLIBOB NPUMos, paBHbin 1,2 - 1.8;

Famma(n) - yaenbHbIi BeC npunos, r/kyb.cm.

Mnowaab coeguHUTENLHOrO crnos F paccymTbIBalOT NO YepTexaM coeguHseMbliX AeTanen.
Hopwma pacxofa npunos Ha nyxeHue getanen paccyuTbiBaloT no opmyne:

Hno = F x bn x Tamma (1), (3.4)

roe:

F - nnowans NoBepxHOCTU, NOABEPraeMon My>KEHWUI0, KB.CM;
bn - TonwwuHa cnos nonyAakl, cMm;

Famma(n) - yaeneHbIi BeC npunos, r/kyb.cm.

Mnowaab nosepxHocTn F, noaBepraeMon NyXeHUI0, pacCYMTLIBAKOT MO YepTexy AeTanu. TonwmHa cnos
nonygbl bn npu nyxeHuu okyHaHuem pasBHa 0,07 mm. [lpy nyxeHUn HaTuUpaHuem TOrWMHa Ccros nonyasl
npuHumaeTcsa pasHoin 0,035 - 0,05 mm.
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Mpy Hanu4Mn yaenbHbLIX HOPM pacxoda npunos HopMa pacxoda npurnos Ha nanky geTtanen paccynTbIBaloT No
dopmyne:

Ho = 1000 x k x 1, (3.5)

roe:
Hn - Hopma pacxofa npunos Ha nanky geTanu, Kr;
k - ynenbHas Hopma pacxofa npunos, r/m;

| - ANUHa coeaAMHMTENBHOrO Cros UMK cnas, M.

Mpy Hanu4Mn yaenbHbLIX HOPM pacxoda Npunos HopMa pacxoda NpUnos Ha NyXeHue getanen paccynTbiBaloT
no copmyne:

Hno = 1000 x k x F, (3.6)

roe:
Hn - Hopma pacxofa npunosa Ha nanky geTanu, Kr;

k - ynenbHas Hopma pacxofa npunos, r/ke.um;

F - nnowaab NoBEPXHOCTU, NOABEPraeMOn MYXXEHUIO, KB.M.

YoenbHble HOpMbl pacxoda npunost K Ha OCHOBHbIE onepauun Nankm U NyXeHus getanen TBepabiMu U
MSFKMMUW NPUNosiMK NpuBeAeHbl B Tabnuuax 3.4 - 3.9.

Tabnuua 3.4
YaenbHble HOPMbI pacxoga Matepuanos ans
navikv TBepabiMu NpunosiMu, r’'m

TomymmHa [Ipunoi drroc
MaTepuana, MM
Me-9, M®-10|Jlaryus JI62|Bypa (rerpobopat|BopHasd
HaTpuda) KMCJIOTa
[lalika BHAXJIECT

0,25 3,1 3,5 0,9 0,8
0,3 3,8 4,3 1,0 0,9
0,4 5,5 6,2 1,5 1,2
0,5 7,0 8,0 2,0 1,6
0,6 9,0 10,1 2,5 2,0
0,7 11,0 12,3 3,1 2,5
0,8 13,0 14,0 3,6 2,9
0,9 14,0 15,6 4,0 3,2
1,0 16,0 18,0 4,6 3,7
1,25 20,0 21,0 5,3 4,5
1,4 21,0 23,5 6,0 5,0
1,5 23,0 26,0 6,5 5,3
1,6 25,0 28,0 7,0 5,7
1,8 28,0 31,5 8,0 6,5
2,0 31,0 35,0 9,0 7,3
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| | | |
[Iaika BCTBIK

0,5 2,0 2,3 0,6 0,5

0,8 3,0 3,3 0,8 0,7

1,0 4,0 4,5 1,1 0,9

1,25 5,0 5,7 1,4 1,2

1,4 5,5 6,2 1,6 1,3

1,5 6,0 6,8 1,7 1,4

1,6 6,5 7,3 1,8 1,5

1,8 7,0 8,0 2,0 1,6

2,0 8,0 9,0 2,5 2,1

2,5 10,0 11,5 3,1 2,5

3,0 12,0 13,5 3,6 2,9

3,5 14,0 15,5 4,0 3,2

4,0 16,0 18,0 4,6 3,7

Tabnuua 3.5
YpaernbHble HOpMbl pacxofa maTepuanos
ANt Nankn MArKMMW NPUNosMu, r/m
TonmmHa [Ipunon ®JII0C  KMCJIOTHEIM droc | ditoc
MaTepMalna, JITU | 6eCKMUCIIO THEIM
MM 10C-30|10C-40 | I0C-61 | Unuk Kucrnora | HamaTepb
XJIOPUCTEIV | cOJIgHasa Kauuoons |CnupT,
MJI
[lalika BHAaXJIECT

0,25 4,0 3,9 3,5 0,2 0,6 0,8 0,3 (0,6 1,8
0,3 5,0 4,8 4,4 0,3 0,7 1,0 0,4 (0,7 2,1
0,4 7,0 6,7 6,1 0,4 1,1 1,4 0,5 (1,0 3,0
0,5 9,0 8,7 8,1 0,5 1,3 1,8 0,6 (1,2 3,6
0,6 12,0 11,5 10,5 0,6 1,8 2,3 0,8 (1,6 4,8
0,7 14,0 13,5 12,5 0,7 2,1 2,8 1,0 |1,9 5,7
0,8 16,0 15,5 14,5 0,8 2,4 3,2 1,1 |2,2 6,6
0,9 17,5 17,0 16,0 0,9 2,6 3,5 1,2 |2,4 7,2
1,0 20,0 19,0 17,4 1,0 3,0 4,0 1,4 |2,7 8,1
1,25 25,0 24,0 22,0 1,2 3,7 5,0 1,7 |3,4 10,2
1,4 27,0 26,0 24,0 1,3 4,0 5,4 1,8 |3,8 10,8
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1,5 29,0 28,0 26,0 1,4 4,3 5,8 2,0 |3,9 11,7
1,6 31,0 30,0 28,0 1,5 4,7 6,2 2,2 |4,2 12,6
1,8 35,0 34,0 31,0 1,7 5,3 7,0 2,4 (4,8 14,4
2,0 39,0 37,0 34,0 1,9 6,0 8,0 2,7 |5,5 16,5
[lalika BCTHIK
0,5 2,6 2,5 2,3 0,15 0,4 0,5 0,2 (0,4 1,2
0,8 4,0 3,8 3,4 0,2 0,5 0,7 0,3 (0,5 1,5
1,0 5,0 4,8 4,4 0,25 0,75 1,0 0,4 (0,7 2,1
1,25 6,3 6,0 5,6 0,3 0,9 1,3 0,45|0,8 2,4
1,4 7,0 6,7 6,1 0,35 1,1 1,4 0,5 (0,9 2,7
1,5 7,5 7,0 6,4 0,35 1,1 1,5 0,55(1,0 3,0
1,6 8,0 7,5 6,9 0,4 1,2 1,6 0,6 (1,1 3,3
1,8 9,0 8,5 8,0 0,45 1,3 1,8 0,65(1,2 3,6
2,0 10,0 9,5 8,7 0,5 1,7 2,2 0,8 |1,5 4,5
2,5 12,5 12,0 11,4 0,6 2,0 2,7 0,9 (1,8 5,4
3,0 15,0 14,0 13,0 0,7 2,3 3,1 1,1 |2,1 6,3
3,5 18,0 17,0 16,0 0,9 2,7 3,6 1,2 |2,4 7,2
4,0 20,0 19,0 17,4 1,1 3,3 4,5 1,5 |3,0 9,0
Tabnuua 3.6
YaenbHble HOpMbI pacxofa MaTtepuanoB Ha fyxeHue 1 KB.M
NMOBEPXHOCTM AeTanen u y3nos ropaynm cnocobom, r/ks.m
Mapka npunod |lIpunoi ®JII0C  KMCJIOTHEIM droc | datoc
JITY | ©eCKUCIIOTHEIM
Npunomn IOC |ImuHK Kucisora | HamaTepb
XJIOPUCTEIV | cOJIgHasa Kauudons | CoupT,
MJI
noc-30 594,0 69,3 188,1 237,6 45,0(23,8 45,5
rnoc-40 512,0 59,4 158,4 198,0 40,0(19,8 37,6
oc-61 468,0 54,5 143,5 178,2 38,5(17,8 33,7
Tabnwuua 3.7
Hopwmbl pacxoga maTtepuanos Ha nyxeHue 100 anemeHToB
3NEeKTPO - U pagmnoannapaTypbl
HarvMveHOBaHMe 3JieMeHTa InvHa Ipunon |Kauudosns, |CoupT,
nyxeHnda, |II0C-40, | MJT
MM T
Kouuwr nmposomos mmameTrp no 1 mMm|To 20,0 (2,0 0,08 0,15

[ata neuyatn: 28.03.2011

Cuctema KoHcynbtanTtlnioc: ACMVIKT

Ivct 64



"CMPABO4YHMK MO HOPMUPOBAHWIO PACXOOA MATEPUATOB U 3AMACHBLIX YACTEN HA TEXHUYECKOE OBCNYXXMBAHWE, PEMOHT TEXHWUYECKWX CPELCTB OAO "PX["
(YtBepxgeH OAO "PXK[" 24.11.2008 r.)

JleriecTkM JIaTyHHEE,

MeIOHBIS

Io 15,0

4,0

0,16

0,3

JlenecTku HVIKEJIMPOBAaHHEBIE

Io 15,0

6,0

0,24

0,45

Hopmbl pacxofa maTepuanoB Ha nyxeHue
100 koHUOB (neTenb) 3NeMeHTOB ANEKTPO-M paguoannapaTtypbl

InamMeTp [Talika KOHIIOB [lalika MHeTejb
npoBona, MM

Ipunon |Kauudons, |Coupt, [Ipunon |Kaumbpons, |Coupr,

Ioc-40, |r MJI Ioc-40, |r MJI

T T
oo 0,3 4,0 0,16 0,3 4,0 0,16 0,30
or 0,3 mo 0,49|5,0 0,20 0,38 6,0 0,24 0,46
or 0,5 mo 0,79]6,0 0,24 0,46 7,0 0,28 0,53
or 0,8 mo 1,5 |7,0 0,28 0,53 8,0 0,32 0,61
or 1,5 mo 2,5 |9,0 0,36 0,69 10,0 0,4 0,76

Hopmbl pacxoga matepuarnoB Ha OOHO nyKeHue kabenen
1 OfHY Hanamnky kabenbHbIX HAKOHEYHNKOB
CeueHue |[lalika KOHLIOB [lavika IeTeJb
KIAJIBL
kabensa, |llpunon |djoc drroc Npunomn |dimmoc drroc
KB .MM 10C-40, | e CKUCIIO THEL JTN, © |I0C-40, |6eCcKUCIIOTHEI JTH,
T T
Kauuoons, |Cnupr, Kauuoons, |Cnupr,
T MJI T MJI

1,0 0,13 0,06 0,05 0,03 0,2 0,1 0,09 0,05
1,5 0,14 0,06 0,05 0,03 0,3 0,12 0,11 0,06
2,5 0,15 0,08 0,07 0,04 0,4 0,14 0,13 0,07
4,0 0,16 0,1 0,09 0,05 0,48 0,16 0,14 0,08
6,0 0,19 0,12 0,11 0,06 0,7 0,2 0,18 0,1
10,0 0,25 0,14 0,13 0,07 2,9 0,3 0,27 0,15
16,0 0,33 0,16 0,14 0,08 3,6 0,46 0,41 0,23
25,0 0,55 0,18 0,16 0,09 5,2 0,66 0,6 0,33
35,0 1,0 0,2 0,18 0,1 6,0 0,8 0,72 0,4
50,0 1,5 0,22 0,20 0,11 6,5 0,82 0,74 0,41
70,0 2,3 0,24 0,22 0,12 8,0 1,04 0,92 0,5
95,0 3,25 0,3 0,27 0,15 9,4 1,2 1,08 0,6

Tabnuua 3.8

Tabnuua 3.9
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120,0 |4,25 0,36 0,32 0,18 11,0 1,34 1,2 0,67
150,0 5,4 0,4 0,36 0,20 16,0 1,42 1,28 0,71
185,0 6,8 0,5 0,45 0,25 18,0 1,6 1,44 0,8
240,0 8,8 0,66 0,6 0,33 26,0 1,7 1,53 0,85
300,0 11,0 1,0 0,9 0,5 30,0 1,8 1,62 0,9

3.3. MeToanka HopMpoBaHUs pacxofa aHTUMPUKLMOHHBIX CNiaBoB Ans
3annBKU NOALUINMHUKOB

[na pacdyeta HOpM pacxoga aHTUMPUKLNOHHBLIX CNITAaBOB ANl 3aNMBKM NOALLMMHUKOB NPU U3roTOBNEHUN UK
PEMOHTE TEXHUYECKMX CPEACTB MO KaXAOoW AeTanu, 3anMBaeMon aHTUPUKLMOHHBIMK CrilaBaMyn B COOTBETCTBUN C
KOHCTPYKTOPCKON [OKYMEHTaUMen U TEeXHOMOrM4YecKMM npoLEeCCOM 3anuvBKW, YCTaHaBMMBAKT MWHUMAaIbHbIE
npunyckn Ha ob6paboTky M NpMpaboTKy aHTUPPUKLMOHHOIO crnaea no paboyen noBepxHOCTU. PacyeTHble gonycku
Ha M3HOC AeTanen, COMPsPKEHHbIX C PaboyMMM MOBEPXHOCTAMWU MOALWIMNHUKOB M OPYrMX AeTanen, 3anvMBaeMmbixX
aHTUMPPUKUMOHHBIMX CMNaBamMu, YCTaHaBMMBAKT C Y4EeTOM [OMNyCKaeMblX OTKMOHEHWW pa3mMepoB pJeTanen B
COOTBETCTBUU C KOHCTPYKTOPCKOM JOKYMEHTaLMEN U PYKOBOACTBOM MO PEMOHTY JAHHOr0 TEXHUYECKOro cpeacTaa.

Mo kaxagon geTtanu onpeaenstoT pacyeTHYIO TOSWUHY Crost aHTUPUKLIMOHHOW 3anmnBKM C Y4€TOM pacyeTHOro
Jornycka Ha U3HOC COMNPSXXEHHbIX MOBEPXHOCTEN B AKCNyaTauum U ANUHbI 3annBaeMon NOBEPXHOCTU AeTanu.

PaccmoTpum npumep pacdeta HOpMbl pacxoga 6abbuTa npu U3roTOBMEHUN U PEMOHTE MOTOPHO-OCEBOTO
noaLmnnHuka.

[na pacyeTa Hopmbl pacxoga 6abbuta Npy M3roTOBNEHUN N PEMOHTE MOTOPHOOCEBOIO NOALUUMHUKA UMEEM
cneayoLlme NCXoaHble AaHHbIE:

BHYTPEeHHUI anameTp nogwunHmka D=180 mMm, R = 90 mwm;

yron obxsata weriku 6adbutoson 3anueku NCU = 180 rpag,;

OnvHa 6abbutoBon 3anuBkK noaLlumMnHuka L = 305 mm;

TOMWUHA 3anvMBKM MO AMamMeTpy nocrne obpaboTkM NOALWMNHUKA NPU YCNOBMU HOBOIO NOALIMMHMKA U HOBOW
ocu a = 185 - 180 = 5 mm, no paguycy al = 2,5 mwm;

Jonyckaembli U3HOC CTEHKM BKMabllla B 3KkcnnyaTaumm He 6onee a2 = 1,5 mm;

3a30p Mexay MOTOPHO-OCEBbIMM MOALUMMHUKAMK 1 OCbI0 KOMNECHOW Napbl B COOTBETCTBUM C KOHCTPYKTOPCKON
AokymeHTaumen a3 = 0,4 mm;

J0nycKkaembli U3HOC LUEVKU KONECHOM Napbl MO AuameTpy Noj MOTOPHO-OCEBbIE NOALWMMNHUKL B SKCMyaTauum
paseH a5= 3,5 MM unu no paguycy a4 =ab5/2 = 1,75 mwm;

npunyck Ha npnpaboTky u wabposky a6 = 1,5 mm;

yAenbHbIM Bec 6abbuta b-16 MNamma = 9,3 r/kyb.cMm.

TonwwmHa cnost 6abbutoBor 3anuekn byaeT paBHa:

azal+ad+a2+ab6-a3=
25+1,75+15+15-0,4 =6,85 mm.

BHyTpeHHI/IVI pagnyc noawmnnHuUKa ¢ y4eToM NMPUHATBIX OOMYCKOB Ha U3HOC |.ue|7||<|/|, CTEeHKM nogwunHmka " Ha
wabpoBKy COCTaBNAET:

R1=R-(a4 +a2+a6)=90-(1,75+ 1,5 + 1,5) = 85,25 mwm.
PacueTHbIi paguyc no ocHoBaHWo 6ab6UTOBOW 3anMBKK:
R2=R+a =90+ 6,85 = 96,85 mm.
CpepnHwuii pagnyc 6a66mToBow 3anmnBku:
R1+R2 85,25+ 96,85
Rcp = = MM.

2 2
Bec 6ab61TOBON 3anMBKM ANs BEPXHEN NONOBUHbLI BKNaabIwa:

Pacxon 6abbuta ans 3anvMBKW HUXKHEN MOMOBUHbLI BKMNadbllla pacCYMThbIBAKOT TaK Xe, Kak U Ons BepxXHewn

[arta neyatu: 28.03.2011 Cuctema KoHcynbtanTtlnioc: ACMVIKT Iuct 66



"CMPABO4YHMK MO HOPMUPOBAHWIO PACXOOA MATEPUATOB U 3AMACHBLIX YACTEN HA TEXHUYECKOE OBCNYXXMBAHWE, PEMOHT TEXHWUYECKWX CPELCTB OAO "PX["
(YtBepxgeH OAO "PXK[" 24.11.2008 r.)

MOMOBWHbI, TONBLKO HE Y4UTbIBaIOT pacxod 6abbuta Ha 3anuBeky Bblpe3a (OKHa Anst CMasku).
Bec 6ab6buTta ans 3anueku Boipe3a (OKHa) paBeH:

CnepoBatensHo, Ha 6ab6VTOBYIO 3anMBKY HUXKHErO BKNaabiwa notpebyertcs:
qHB = BB - q0 = 5,555 - 1,445 = 4,11 «r.

Pacxopn 6abbuTta onsa 3anuBkyM 0gHOro nasa:

2
ql = m x r x h x Tamma = 3,14 x 0,64 x 0,4 x 9,3 = 7,475 r,
roe:
I - paguyc nasa, pasHoii 8 mm = 0,8 cwm;
h - rmybuHa nasa, pasHas 4 mm = 0,4 cwm.

Bec 6ab6bvta onsa 3anvBkM BCeX BOCEMHaALaT Nasos.:
qnaz=qglx n=7,475x18=135r.
Pacxopn 6ab6uta ans 3anuBku NacTouvknHa xsocTa:
g2 =11 xS xlMNamma =58,09 x0,24 x9,3 =129,6 r,

roe:

S - nnowaab 3anuekn (8x3 = 24 kB.MM = 0,24 KB.CM);
|1 - AnMHa nacTo4YkMHa XBOCTa;

[1=Tn D' =3,14x185 = 580,9 mm = 58,09 cm.

Pacxopn 6ab6uta ans 3anuBku ABYX NACTOYKMHBIX XBOCTOB (ANS YNPOLLEHUS pacyeToB pa3mMepbl TaCTOYKUHA
XBOCTa B KOHL|e NOALUNMHUKA NPUPaBHEHBI K pa3dmMepam NacTo4YKMHOro XBOCTa B Havarne noALuunnHuka):

gnx=02x2=129,6 x2=259,2r.
Hopma pacxoga 6ab6uta Ha 3anuBKY MOTOPHO-OCEBOIMO MOALUMMHUKA NPU €ro N3roTOBMNEHWUM COCTaBUT:

H1=9BB + gHB + qna3 + gqnx =
5,555 + 4,11 + 0,135 + 0,259 = 10,059 «r,

a ¢ yyeToM 3% Ha yrap:
H2 =H1 x 1,03 =10,059 x1,03 = 10,361 «r.

Mpu pemoHTe ucnonbsyetcs 40% craporo 6ab6uta, NOSTOMy HOpMa pacxoaa HoBoro 6abbuta npu pemMoHTe
MOTOPHO-0CEBOro nogLinnHMKa coCctaBuUT.

H4 =H2x0,6 =10,361 x0,6 = 6,217 kr.
maea IV. HopmupoBaHue maTepuanos asisi CBapku 1 pe3ku MeTasnnos
4.1. Obuwme cBegeHNs

HacTosiwasa rnaBa nocesleHa BOMNpocamMm HOPMUPOBAHUS pacxoda Kak OCHOBHbIX, TaK M BCMOMOraTesbHbIX
CBapOYHbIX MaTepuarnoB, WCMONb3yeMbIX MpW OpraHuM3auum u nNPOBEeAEHUN CBapoOYHbix paboT B npouecce
TeXHU4YecKoro obcnyxmBaHus n pemoHTa TexHuyecknx cpegcts OAO "PXKO".

Mpu paspaboTke MeToOUYECKUX MaTepuanoB ucnonb3oBaHbl Aencrteyowme B OAO "PXO" nHCTpyKumn no
CBapOYHbIM U HanmaBoYHbIM paboTam nNpu NPOBEAEHNM Pa3NMYHbIX BUAOB TEXHUYECKOro 06CMNYKMBAHMSA U PEMOHTA
TEXHUYECKNX CpeacTB, a Takke "MIHCTPYKUMSA N0 HOPMUPOBAHMIO pacxofa CBapOYHbIX MaTepuaroB Ha NpeanpuaTusix
XKenesHoO4OpPOXHOro TpaHcnopTa”, yrBepxaeHHas MIIC 08.02.1988r. N LIX-4555. B Tekcte rnaBbl NPUHATHI
0003HaYeHNs1 U TEPMUHbI, UCMONb3yEMble B YKa3aHHOW MHCTPYKLIMW.

Ceapka 9TO - MOnyvyeHue HepasbeEMHbIX COeOUHEHUI MOCPEACTBOM YCTAHOBMEHMSI MEXATOMHbIX CBS3eMn
MeXay CoeaUHSIEMbIMU YacTAMU NPU UX HarpeBaHuM 1 (Unu) NNacTMYeckoM 4edPOpPMUPOBAHNN.

CBapka LWMPOKO MNPUMEHSIETCA MNpUM TEXHUYECKOM OOCMYXKMBAHMM U PEMOHTE TEeXHUYECKUX CpeacTs,
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NOABMXHOIO COCTaBa, penbCOBOro NyTu, NOABEMHO-TPAHCMOPTHBIX YCTPONCTB 1 APYron Xene3Ho4OPOXHON TEXHUKN.

CBapHble coeiHEeHUS ABMSAOTCHA HEpPa3beMHbIMU, T.€. HE MOTyT ObITb pa3obpaHbl 6e3 NonomMku aetanen. 1o
CBUOETENBLCTBYET O MOHOMUTHOCTU CBAapHbIX COeAMHEHUN. Takas MOHOMUTHOCTbL MOXeT ObiTb obecneyeHa, ecnu
MeXay MOBEPXHOCTHBIMM MaKpOMOIEeKynamMmm CcoeauHAeMblXx [eTanen BO3HMKHYT Cunbl B3aMMOAEWCTBUSA W
npounsongeT Ux B3aMMHOE NnepemMeLleHne U3 ogHon geTanuv B ApYryto, Hanpumep, 3a cdeT anddysunu.

[na obecnevyeHus BbICOKMX IKCMMyaTaLMOHHBIX XapakTEPUCTUK CBApPHOro COeUHEHUs HeoDXoaMmo, YTOObI
XUMUYECKUIN COCTaB CBapHOro LwBa Obin BrmM3ok K XMMUYECKOMY COCTaBy CBapuMBaeMou cTarnu.

[na Tepmuyeckux BUOOB CBapKku (3MekTpocBapka, ra3ocBapka) OCHOBHbIMU UCMOMNb3yeMbIMW MaTepuanamm
SABNSAOTCSA: CBApOYHasi MPOBOJIOKa U 3NeKTpoabl.

[ina ra3oBoy CBapku 1 pe3kn MeTansfoB K BCMOMOraTenbHbIM MaTtepuanamM OTHOCATCS: KUCIopos, aLueTuneH,
GeH3VH, KepOoCVH, BOAOPOA, MeTaH, NpomnaH u apyrue rasbl.

4.1.1. OcHOBHble BUObl CBapKU, UCnonb3dyemMble ONA peMOHTa U TEXHUYECKOro O6CJ'Iy)KVIBaHI/IF| TEeXHUYECKUX
cpeacts OAO "P>XX["

OnekTpoayroBas pydHas cBapka.

OnekTpoayroBas cBapka - Hambornee LUMPOKO NpUMEHsIEMas rpynna npoLeccoB CBapoYHOM TexHonoruu. MNpu
3ANEeKTPOaYroBOW CBapKe KPOMKM COeAMHAEMbIX AeTanen pacnnaBnawnTcs 3MneKTpuyeckum OyrosbiM paspsgom. Ons
CBapkM Heob6X0OUM CUINbHOTOYHBLIA WCTOYHWK MUTAHUS HU3KOTO HAMPSDKEHWS, K OOHOMY 3aXUMmy KOTOPOro
npucoeavHseTCs cBapMBaeMas geTarb, a K ApyroMmy - CBapOYyHbIv 3NeKkTpos.

MmaBHasa ponb AyroBoro paspsga - npeobpa3oBaHue aNeKTpUYecKon aHeprum B Tennosyto. [Npu TemnepaType
okono 5500 rpag.C ras B paspsge npeacraBnsgeT cobor CMecb MOHN30BaHHbIX YacTuL, OnNpeaensitoLmnx noBeaeHme
npucagoyHoOro metanna. Xapakrep OyroBoro paspsija 3aBuMCUT OT NPUCagoYHOro MeTarnna, OCHOBHOro meTtanna,
3alMTHOW cpeabl, NapaMeTpPOB 3MEKTPUYECKON uenu u Apyrux dakTopos.

OnekTpogyroBas nonyaBToMaTu4eckas 1 aBToMatuyeckas ceapka.

[nsa oyrosov cBapky NNaBsWLMMCS 3NEKTPOAOM pasnmnyaloT aBTOMaTUYECKYHO U NOMyaBTOMaTUYECKYH CBapKYy.

Mpu opraHmMsaumm npouecca 3NeKTPOOYroBON CBapky aBTOMaTU3UPYKT ABE OCHOBHbIE Onepauuu: nogavy
anekTpoga B Ayry N0 Mepe ero nrnasfeHus 1 nepemMeLleHne ayru no TUHUN CBapKu.

Ecnn mexaHuaupoBaHbl o6e onepauun, NpoLecc CYMTAT aBTOMATMYECKUM, ECNUN Xe TONMbKO OAHa nogaya
anekTpoaa, TO NonyaBTOMaTUYECKUM.

ABTOMaTM4YecKas cBapka He Bcerga ocyliectsuma u LenecoobpasHa. OHa BbirogHa B MacCoBOM Y CEPUAHOM
NpoM3BOACTBE M3OENUN C AOCTATOYHO ANMUHHBIMU MPSAMONIUHENHBIMU U KPYroBbiMK LUBaMU. OrpoMHOE KONUYECTBO
CBapHbIX U3Oenun He yaoBneTBopsieT 3TMM TpeboBaHMaM 1 60nbLIo 06bemM paboT BbINOMHAETCA PYYHOW CBaPKOM.
Hapsagy ¢ aBToOmatamu cosgaBanucb YMpOLLEHHble NPUCNOCOBNEHNs, B TOW UMW MHOW CTEMEHU YMEHbLUaBLUNE
0b6bem pyyHor paboThl. B cBA3M ¢ 3Tum nony4ymna 6onbLioe pa3BuTUE LWNaHroBasi nofyaBToMaTmMyeckas cBapka.

["a3oBas cBapka 1 peska meTanna.

Cambi M3BECTHbIV BMA ra3oBOW CBapKX - pydHasi aueTuneHo-kucriopogHasi cesapka. Npu Takom meTtoge 3a
CYeT KOHTPOMNMPYEMOrO CXUraHWUsi aueTurneHa B KUCrnopoae Aocturaetcst Temnepatypa nnameHun okono 3000 rpag.C.
Ma3bl 06bIMHO MOABOAATCHA K CBAPOYHOW ropenke no rmbkum LWnaHram OT ra3oBbix GannoHOB BbICOKOro OaBMeHMUs,
CHabXeHHbIX PeayKLUMOHHBIM KramnaHoM, MNOoHwXawlwmm pasneHve. Meton ocobeHHO noaxoauT Ans CBapku
CTanbHbIX TPyOONPOBOO4OB Maroro guameTpa, a Takke ANs MPUCOeAMHEHWUs apMmaTtypbl K TpybonpoBodam, Ans
PEMOHTHbIX paboT, Naku-cBapKu.

Mpu navike-cBapke CBapHOE COeAMHEHWEe MOonyvalT HarpeBaHveMm [0 Temnepatypbl Bbiwe 360 rpag.C
OCHOBHOMO M NpUCago4YHOro LUBETHOro MeTanna, Temnepatypa MnaBfeHUst KOTOPOro Huxe, YeM y OCHOBHOro
meTanna. lNanka-cBapka NpuMMeHsieTCa rnaBHblM 0O6pa3oM Ansi 4YyryHa, cTtanvM 1M MegHbix cnnaBoB. CBapoOuHble
NpyTKN O0BbIMHO NaTyHHblE Unn GpoH3oBbie. MNockonbKy TemnepaTtypa npu nanke-cBapke He OYeHb BbICOKA, CBapka
OpoH301 pekoMeHayeTCs B TeX Cnyyasx, Korga Hegonyctuma gecopmaumsa cBapuBaemMoro usaenms.

O6opynoBaHueM razoBoN CBapkU MOXHO MOMb30BAaTLCS A8 Pe3KU CTanbHbIX 3fIeMEHTOB TonwmHon 10-15 cm
n 6onee. CylwecTByeT Takke crneuuanbHoe obopyaoBaHue Ana noAaBogHow pesku. lNpu Tak Ha3biBaeMow peske
"KMCNOpOAHbIM KOMbeM" HarpeTasi cTanb OKUCMSEeTCs M BbiayBaeTcs M3 obpasylollenica Y3koM npopesn TOHKON
CTpyewn kucnopoga, nogBoguMOro noj BbICOKMM AaBNEHNEM.

4.2. MeToguka HopMMpoBaHME pacxofda MmaTepuarnos
OnS CBapKn N pesku MeTarnsos

O6LmMe NPUHLMMBI HOPMUPOBAHUSI pacxoda CBapOYHbIX MaTepuanos.
K cBapo4HbIM MaTepuanam OTHOCSTCS: MnaBslMecs 3MeKTpoAbl, 0bbldHAsi M NOPOLUKOBas MPOBOMOKA,

CTalnbHaA N YyryHHaa neHTbl, roptovne 1 3allnTHblIe ra3bl, KNCNopo4, OEeH3uH, KEepPOCHUH, (bJ'HOCbI.
Hopma pacxofa cBapO4YHOro Mmartepuana - 3To MakCuMaribHO 4onNyCTuMoe ero Konnm4ecTso, Heobxogumoe ons
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N3roTOBNEHNs1 (PEMOHTA) eauHWLbl MPOAYKUMM (BbINOMHEHUS eAunHMLblI paboThl) YCTAaHOBMEHHOrO KavecTBa npu
CTpPOrom cobnogeHum 3a[laHHOro TEXHOMOrM4eckoro npouecca c y4eToMm nnaHnpyembIx
OpraHn3aLMOHHO-TEXHUYECKMX YCNOBUIA NPOM3BOACTBA.

VicxogHbIMKU JaHHBIMK NS pacyeTa HOpM pacxoda siBNsTCs:

HOpPMaTMBbI;

YepTeXn CBapuBaeMblx AeTanen u y3nos, onpefenswlolime Tunbl U pa3Mepbl LUBOB, MOJIOXEHWE UX B
NPOCTPaHCTBE, MapKku CBapMBaeMbIX MaTepuarnos;

TexHomnormyeckass kapta npouecca CBapku, perfnameHTUpyloLLlas ee pexvMbl Y NpUMEHSIEMbIe CBApOYHbIE
mMaTtepuansl,

FOCTbl, TY, katanorn W MapoyHukM, npumeHsiemblx B OAO "PXK[O" cBapo4vHbix MaTepuanoB C
KoadhpmumeHTammn nx pacxonos;

3a[laHus NO CHWXEHMWIO eNCTBYIOLLUX HOPM pacxoja CBapO4HbIX MaTepranos;

nnaHbl MEPONPUATUI NO 3KOHOMUN CBAPOYHbLIX MaTepuanos;

OTYETHbIE AaHHble O (haKkTUYECKOM pacxode CBapo4HbIX MaTepuanos 3a nocnegHue 3-5 net B uenom no OAO
PO

aKTbl NPOBEPOK (PaKTUHECKOro pacxofa CBapOYHbIX MaTtepuanos Ha npeanpusatuax OAO "PXXIO".

Hopma pacxoga cBapOuYHbiX MaTepuanoB Afs 3NeKTPOOYyroBOW CBapkM YyCTaHaBNMBaETCA ucxoasd w3
HOopMaTMBa yAenbHOro pacxofa CBapo4YHOro Marepuana, pacyeTHOM NnoLLaam nonepeyHoro Ce4YeHrsi CBapHoro LBa
W ONWHbI WBA.

Hopma pacxofa cBapo4HbIx MaTepuarnoB Afis ra30BON CBapKX 1 pe3ku meTanna ycTtaHaBnuMBaeTCs Mcxoas uns
HOpMaTMBa yaenbHOro pacxofa CBapOYHOro MaTepmana Ans ra3oBov CBapku U AnuHbI LWWBa (pes3a).

Mon HopmaTMBOM yOenbHOro pacxofja CBapovHOro Marepuana (ganee no TeKCTy rnaebl - "HopmaTuB')
NMOHMMAaEeTCs MaKCUManbHO [JOMyCTMMOE €ro KOnMu4ecTBo, Heobxooumoe AN BbINOMHEHUS B OMNpeferieHHbIX
NPOM3BOACTBEHHbIX YCITOBUSIX CBAPHOrO LUBA CeyeHnem 1 KkB. MM 1 AnuHOM 1 M (4ns anNeKkTpoayroBOW CBapku) unm
CBapHOro LWBa ANvHOW 1 M (4ns ra3oBown CBapku).

EOovHMUBI M3MepeHuss HOPMaTUBOB M TOYHOCTb WX pacyeTa MpuBedeHbl B COOTBETCTBYHOLLMX pasgenax
HacTosLLen rnasbl.

OnNuHbl NpsSIMOYronbHbIX, @ Takke WUMeKLMX (OpPMYy OKPYKHOCTU LWBOB M PEe30B MNpyU HOPMUPOBAHWUM
onpefensalT HenocpeacTBEHHO NO pa3MepaM 4epTexa. OnvHbl KPUBOMMHEWMHbIX LWBOB M Pe30B MOryT ObiTb
onpegeneHsl 06MepoM U3roTOBNEHHONW AeTanu.

HopmatuBbl €BRAsitOTCA MUCXogHOM 0Gason Ans nocrefylollero pacdeta HOpPMbl pacxoda CBapO4HOro
MaTepuana u onpeaensiTca No MeToankam, NPpUBEAEHHbIM B COOTBETCTBYIOLLMX pa3faenax rnasbl.

B ocHoBy onpegeneHuMs HOPMAaTMBOB AMs 3NEKTPOOYTOBOW CBapKM MONIOXEH pacYeTHO-aHaNUTUYECKUi
MeTof, AN ra3soBOW CBapKM - OMbITHO-MPOU3BOACTBEHHbIN MeTod. [pn 3TOM HOpMaTuBblI HE YYUTLIBAKOT MOTEPU
CBapOYHbIX MaTepManos:

Npw TPaHCNOPTUPOBKE N XPAHEHWUMU;

OT HapyLUEHUI TEXHONMOMMYECKNX PEXUMOB CBapPKW;

OT HenpeayCcMOTPEHHbIX AEACTBYIOLLMMN perfnaMeHTaMmmn 3aMeH CBapOYHbIX MaTtepuanos 1 o6opyaoBaHus;

Ha n3roToBrneHne 3abpakoBaHHOW NPOAYKLMY;

Ha U3roToBNEeHNe OCHACTKM 1 CpeACcTB aBTOMaTM3aumn 1 MexaHu3aumm, Ha Hanagky U HaCTPOWMKY CBapO4YHOro
obopynoBaHus;

OT pasfnYHbIX HENONAAOK B OpraHn3aumm NpomM3BoACcTBa M ero MaTepuarnbHO-TEXHMYECKOM obecneyeHnu.

Mpu paspaboTke nnaHoB MepPONPUSTUIA MO SKOHOMUM CBAPOYHbIX MaTepuanoB MOryT ObiTb peKOMEHOO0BaHbI
crneayoLwme HanpaBneHnst 3KOHOMUK:

npumMeHeHne 6onee NPOrpecCcMBHbLIX N 3KOHOMUYHBIX BUAOB CBAPKY;

BHeApeHne cpeacTB MexaHusaummn, obecneymBaroLmx CBapKy B NOMOXEHUN "B NOJOYKY";

BHeOpeHne npu cBapke TONCTOSIMCTOBOrO MeTanna noaroToBkM KPomok ¢ V - obpasHom KpUBOSMHENHOWN
pasaenkon (proMmkoobpasHom opmbl);

LLUMPOKOE MCNONb30BaHNE KOHTAKTHOW CBapKM;

NPUMEHEHNEe KOHOYKTOPOB (MOBOPOTHbIX, KaHTYOLWUX M Op.) Ans CBapkym MakCcuMarnbHO BO3MOXHOMO
KONMU4YeCTBa LUBOB B HUXKHEM MOJTOXEHWUM;

NCnonbL30BaHNe 3MEKTPOLOB ONTUMAITbHOW OJHbI,

NPUMEHEeHNe 3MEeKTPOLOB C MOBbILLEHHbIM KO3 MPULMEHTOM HaMNNaBKy;

COBEPLUEHCTBOBAHUE KOHCTPYKUMW SneKTpoaepXaTenen ¢ Lenbio YMEeHbLUEHUS ANUHbI Orapka U npuMeHeHue
Ge3orapkoBbIX ariekTpogoaepxarenen;

MCNonb30BaHMeE KNCnopoaa ¢ cogepxaHveM npumecen meHee 1%;

3amMeHa geduvumnTHOro auetuneHa 6onee geLleBbIMU FOPHOYNMUY ra3amu;

OCHalleHne CBapOYHOro 00opyaoBaHUA ras3oBbIMM KranaHaMuv AN CHWXKEHMSI MOTEPb WMHEPTHbIX U
YrMEeK1cnoro ra3oB Npu CBapke;

obecnevyeHne CBapOYHbIX Y4aCTKOB LIEHTpann3oBaHHbIM CHabXeHMeM rasamu C WCMNOMb30BaHUEM
N30TEPMMNYECKNX LIUCTEPH;
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BHeapeHune Ll,eHTpaJ'II/I3OBaHHOI7I MeX3HI/I3I/IpOBaHHOIZ HaMOTKU 3]'IeKTpO,D,HOI7I NPOBOJ1IOKMN HA KacCeThbl;
XpaHeHune SHeKTpOﬂ,HOPI MNPOBOJIOKN Ha CTennaXxax B CyXxoM NoMeLleHNN Ona CHUXXKEeHUA NoTepb Ha KOPPO3UHo;,
c6op HepacnnasneHHoro droca ¢ NoMoLLbo (ICOOTCOCOB.

4.2.1. HopmupoBaHmne pacxoa anekTpoaoB Npu NpoBeAeHNN aNeKTpoayroBon Py4HON CBapKu

Hopma pacxoga anekTpoaoB Npu NpoBeAEHMU PYYHOW 3NEKTPOOYrOBOW CBApKU Onpeaensierca YMHOXEHUEM
HOpMaTMBa yAenbHOro pacxona dneKTpOoAOB Ha pacyeTHYHO NMoLaab NONepeYHOro CeYeHus LWea 1 ero AnvHy.

PacuyeT HOpMbI pacxoga MOXHO OCYLLEeCTBMTb B Tpy 3Tana.

Ha nepBom atane npousBoauTCs NoAroTtoBka, 0006LLEeHMEe U aHanM3 UCXOAHbIX AaHHbIX, HEOOXOAMMBIX Ans
HOPMMPOBAHWS; U3Y4alOTCA YEPTEXN CBapMBaeMbIx AeTanern 1 y3nos, onpeaensiowme Tunbl U pasMmepsbl LWBOB, MX
nonoXeHue B MPOCTPAHCTBE, MapKM CBapMBaEMbIX MaTepuarnoB, COOTBETCTBYOLLME HOPMATMBbI;, YTOUYHAETCH BUA
CBapkM MO TEXHONMOMMYECKOM KapTe npouecca, YTOYHATCA M YCTaHaBMMBAKTCH MPUMEHSAEMblE CBapOYHbIE
mMaTepuansl, nogbupatwTca Heobxoaumble [OCTbel, TY, Katanorm M MapoOYHUKM MNPUMEHSIEMbIX CBapPOYHbIX
MaTepuanoB ¢ ko3(pduumeHTaMmn nx pacxoaa.

Ha BTOpoM 3Tane ocyllectBnsaeTcs pa3paboTka HOPM pacxofa MCMNOonb3yeMblx Afisl CBapkM mMaTepuanos
OnpepgensieTca MeTog M MaTtemartumyeckas Mofenb Anst pa3paboTkym HOPM pacxofa CBapOYHbIX MaTepuanoB
paccunTbiBaOTCS UNn BelbrparTcst HeoOXxoaMMble ANsi HOPMUMPOBaHUA nNapameTpbl. B gaHHOM criydae ang pacyeTta
HOpMbI pacxofa LenecoobpasHO NPUMEHUTb pacHETHO-aHaANUTUYECKUA METOon C UCMOMb30BaHMEM AN pacyeToB
HOpPMaTMBOB YOENbHOro pacxoja anekTpoaos

Ha TpeTbeM 3Tane ocCyLLecTBRseTCs OLeHKa COOTBETCTBUSA pa3paboTaHHbIX HOPM pacxofa yCTaHOBMEHHOMY
YPOBHIO.

OnpepgeneHve HopmaTyBa yaenbHOro pacxofa anekTpoaoB

HopmaTuB yaenbHOro pacxoga anekTpoaoB onpeaensietcs no dopmyne:

4.1)

Macca HannaBneHHOro MeTarnna 3aBUCUT TOMbKO OT €ro MAOTHOCTU, KOTOpasi NPU MCMNONb30BaHNN CTalNbHbIX
3NEeKTPOOOB M NMPOBONIOKM KonebneTtcst B y3kMx npegenax U MoxeT OblTb MPUHATA ANS pacyeToB Kak MOCTOSIHHAs
BENMYMHa:

0,01 xB.cm x 100 cm x 7,810/ky6.cM
QuM = ———— = = 0,0078 xr/KB.MM X M.
1000

KoahdumumeHT pacxoga aneKkTpoAoB Y4uTbIBAaeT MOTEPU MX Maccbl Ha yrap, pasbpbi3rMBaHue, orapku u
obpasoBaHue LnakoBomn Kopku. Ero 3HavyeHnsa ons pasnuyHbix TUNOB NMOKPLITUI U MapOK 3NEKTPOAOB NpeacTaBneHbl
B Tabnuue 4.1.

[nsa mapok, oTcyTcTBytoLLMX B Tabnuue 4.1, koadduuUmMeHT pacxofa NpuHMMaeTcs paBHbiM 1,64.

Tabnuua 4.1

[pynnupoBKa anekTpoaoB no kKo3adULMEHTY pacxoaa

Byn nOKpPHETHUA I'pynna siexTpona
3JIeKTpola
| 11 111 v
Kosbdnument pacxoma
1,4 1,5 1,6 1,7
OcuosHoe (B) ICck-50 JIK3-70, YOHN-13/45 |3-138/45H
cM-11, YOHU-13/85 1rn-2/45 YOHU-13/55
Komcomosenn AHO-9,2HO0-10 03Cc-2 YOHU-13/65
AHO-11 BCH-3 K-5A
03J1-7,03J1-8 yi-1/55 5-138/50H
wi-11,ur-15, yi-2/55 AH-X7
J1-40M, YOHU-13/55Y | AHO-15
HUAT-1 YOHN-13/85y [ IM3-1
03J1-4, 03J1-6 11J1-30-63 nT-1, 1Ja-9
03J1-9-1 11J1-20-63 J1-38M
qUu-3A CJ1-16 3A-400/10y
HYAT-5 11J1-26M-63 3A-400/10y
-4 11J1-17-63 5A-902/14
03J1-3 -39, 340-3(H%-13
Iu-3A CcJi-28, 1J-2|52-400/13
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YOHN-10x13 |y1-1/45
15M, 03J1-11|vymn-2/45
vy-340/105 HMAT-3M
11-19 nu-4
Pyrunosoe (P) AHO-1,PBY-5 03C-3 03C-4
03J1-9-1 03C-6 PBY-4
3PC-1,3PC-2|AHO-4
AHO-3, AHO-6
AHO-5, AHO-14, MP-3
AHO-17
AHO-19
AHO-20
oRJI-14,
MP-1
Kucmoe (B) AH-1 KI13-32P OoMM-5
1-14A cM-5, IM-7
IM-7c
e JIoJIo3Hoe BCII-3 OMA-2 BCII-2
(1) AHO-13
BCII-1
He ycrasomyeH |[IIY-lcx 11J1-202, 11J1-20B [ 11J1-18-Mo 03J1-6p,
I1J1-20M, IJI-27A | YOHM-13/ux |YHII-1
JI-278, 1JI-26M |LUHWICC-YKO [M33-0,4
11-17, SHTY-3B|K-70 BCII-2
HMC-13,A%-13- |[11J1-18 y-340/55
-18ay11-2155y, y-340-65
K-52

Koadppmument KN onpepensercs B 3aBMCUMMOCTW OT pPacrofioXeHWs LBa B MNPOCTPaHCTBE W UMeeT
cnegyowme 3HayeHus:

OB Ha HIXHEM TOPMB0HTAJILHOM MOBEPXHOCTU 1,00
OB Ha BEPTMKAJILHOM MNOBEPXHOCTU 1,10
OB Ha BEpPXHENM TOPU3OHTAasbHOM noBepxHocTu (IOTOJIOUHOE) 1,20

HopmaTtuBbl yaenbHbIX pPacxofoB 3MEKTPOA4OB, PaCCUMTaHHbIE C YYETOM OMUCaHHbIX KO3hULMEHTOB,
npeacrtasneHbl B Tabnuue 4.2.

Tabnuua 4.2

HopmaTuBbl yaenbHbIX pacxodoB 3f1eKTPoA0B NPy PYyYHON
3ANeKTPOoaYyroBOW cBapke

[loJjioxeHne Tpynna sJIeKTPONOB [0 kozbduumeHTy pacxoma
CBApHOTO MBa B
IpoCTpaHCTBeE | 11 111 1V

Ha HwxHeN
TOPUBOHTAJILHOM

IOBEPXHOCTU 0,011 0,012 0,013 0,014

Ha BepTMUKaJILHOM

IOBEPXHOCTU 0,012 0,013 0,014 0,015

Ha BepxHeM
TOPUBOHTAJIbLHOM
IOBEPXHOCTU

(norosnouHoe) 0,013 0,014 0,015 0,016

OnpeaeneHne HOPMbI pacxoda 3MeKTPOAOB NpU NPOBEAEHUM 3MEKTPOOYrOBON PYUYHON CBAPKMU.
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MopeTtanbHas HopMa pacxofa AneKkTpoAa OaHHOW Mapku Ha U3roToBrneHne (PEMOHT) AeTanu onpegensierca
no copmyne:
4.2)

PacueTHble nnowaan nonepe4yHoro Ce4eHns CBapHbIX LUBOB pa3fiMyHbIX TUMOB NpeacTasneHsbl B Tabnuue 4.3.
Tabnuua 4.3

PacueTHas nnowaib nonepeyvyHoro ceveHus
CBapHbIX LUBOB MpW 3MEKTPOaYroBoN cBapke, Fp, kB.MM

[na He npepnctaBneHHbix B Tabnuue 3HA4YEHUN CEYEHUIA OHW OMPeAenslTCs MHTepnonsiuvMen wnm no

cdopmyne:
(4.3)

B coctaB HOpMbl pacxofa 9mneKkTpoAoB, pacCYMTaHOW MO BblenpuBEAEHHOW (opmyre, BXoAUT M pacxoq
3NEeKTPoOOB Ha BbINOMHEHUE npuxeaTok. [lpu HeobxoAUMOCTM BbIAENEHUS 3TOM HOPMbI  pacxoda, OHa
paccyuTbiBaeTcs no oopmyne:

(4.4)

PacueT Hopm pacxofa 4OpOrocToAWwmMX N 4ePULMTHBIX ANEKTPOAOB.

B psge cnyyaeB (Mcnonb3oBaHWM OedPUUMTHBIX W OOPOrOCTOSALUMX SfEKTPOAOB, BbINOMHEHWM LUBa
3MNeKTPOAaMUN HECKOMbKMX MapoK) HOpMa pacxoAa dNeKTPOAOB PacCUYUTLIBAETCS B LUTYKaX No chopMynam:

ANsi OOHOMNPOXOAHbIX WBOB (6e3 noaBapku)

(4.5)

ONS ABYXMPOXOAHbIX LUBOB (CO CBAPKOM KOPHS LUBA APYro Mapkon 3neKkTpoaa)
(4.6)

ANl TPEeXNPOXO4HbIX LUBOB (CO CBApPKOW M MOABaPKON KOPHSA ABYMS APYrMMM MapkaMu 3reKTpo4oB)

4.7)

Mpn oTcyTcTBMM B Tabnuue 4.5 kakor-nnbo mapku anekTpoaa, BenvyeHa Bbixoda HanmaBneHHoro metanna m3
opHoro anekTtpoaa (N) gormkHa onpegensTca no AaHHelM cooTBecTBytowero FOCTa (TY) unm akcnepyMeHTanbHbIM
nyTem ¢ 0hOpMIIEHNEM COOTBECTBYIOLLENO aKTa.

Macca HannaBneHHOro MeTanna npy cBapke Unm nogBapke KOPHS paccuynTbiBaeTcs no opmyne:

(4.8)
Tabnuua 4.4
3HayeHua koadbpuLmeHTa yunTbiBaroLLero AnuHy orapka (Jlasméaa)
InnHa sJjexkTpona, |arHa orapka, MM
. 30 |35 |40 |45 |50 (55 |60 |65 70
250 0,91|0,93|0,95(0,98|1,0(1,03|1,05|1,08 (1,11
300 0,93|0,94|0,97(0,98|1,0(1,02|1,04|1,0.6(1,09
350 0,94|0,95|0,97(0,98|1,0(1,02|1,03|1,05 (1,07
400 0,95/0,96|0,97(0,99/|1,0(1,01|1,03|1,04 (1,06
450 0,95/0,96|0,98(0,99|1,0(1,01|1,03|1,04 (1,05
Tabnuua 4.5

CpepnHwuii BbIXOA, HannaenseMoro MeTanna u3 OgHOro anekTpoaa B
3aBMCMMOCTM OT €ro mapkw, anuxbl n guametpa (N), r
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Mapka sJiekTpoma |IraMeTp M OJMHA SJEKTPoda, MM X M
3x350 4x450 5x450 6x450
AH-1 13,5 30,4 48,5 69,9
AHO-1 - 71,7 111,7 160,9
AHO-4 15,4 35,2 55,3 79,6
AHO-5 - 45,6 71,6 103,1
AHO-6 15,4 35,2 55,3 79,6
AHO-7 20,3 46,4 - -
AHO-8 20,3 46,4 - -
AHO-9 - 42,7 67,1 -
AHO-10 - 66,7 104,8 -
AHO-11 19,0 43,5 68,3 151,1
AHO-12 12,1 27,7 43,5 62,5
AHO-13 - 29,5 46,4 -
ZICK-50 - 41,2 64,7 -
3PC-2 - 46,3 72,6 104,7
K-5A - - 52,3 75,4
KII13-32P 15,1 34,5 54,3 78,2
Komcomogiern—100 17,4 39,7 62,0 -
JIK3-70 15,5 35,5 55,8 80,5
MHU-2 18,8 48,0 67,2 -
MP-1 16,8 38,5 60,4 87, 1
MP-3 - 35,4 55,7 80,2
MX-13 18,3 41,9 65,4 -
HUAT-5 18,8 43,0 67,2 -
0351-1 - - 56,8 81,8
03J1-2 - 36,4 56,8 81,8
03J1-6 18,3 41,9 65,4 -
03J1-7 18,3 41,9 65,4 -
03J1-8 18,3 41,9 65,4 -
O3H-250¥ - 39,7 62,0 -
03H-300y - 39,7 62,0 -
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03H-300M - 39,7 62,0 -
03H-350y - 39,7 62,0 -
03H-400 - 39,7 62,0 -
03H-400y - 39,7 62,0 -
03C-2 16,3 37,4 58,8 -
03C-3 30,9 70,7 111,1 160,1
03C-4 15,4 35,2 55,3 79,6
03C-6 19,0 43,5 68,4 98,5
03u-3 19,8 45,2 101,7 -
PEY-4 - 36,7 57,6 83,0
PBEY-5 - 40,6 63,8 91,9
CM-11 - 44,3 69,6 100,3
T-590 - 91,5 142,9 -
T-620 - 91,5 142,9 -
v-340 n/6 - 40,8 91,7 -
YHI-1 12,6 28,8 45,2 -
YOHN-13/45 16,6 38,1 59,8 86,2
YyOoHN-13/4 5y 17,4 40,8 91,7 114,0
yOoHn-13/55 15,6 35,7 56,1 80,8
yOoHn-13/55y 16,6 38,1 59,8 86,2
YOHN-13/65 15,9 36,4 57,1 82,3
yOoHn-13/85 17,9 41,1 65,4 -
yoHn-13/85y 16,8 38,5 60,4 87,1
y1-1/45 14,5 33,2 52,2 -
y1-1/55 16,3 37,3 58,5 84,3
y1-2/45 - 37,3 58,8 -
un-11 18,3 41,9 65,4 -
un-4 - 43,0 67,2 -
DH-60M 18,3 41,9 65,4 -

Mpumep pacyeTa HOpMbI pacxoda 3neKTPoaoB NPy NPOBESEHUUN SNEKTPOAYrOBON PyYHOM CBapKu.

TpebyeTcs paccumTaTh HOPMY pacxoa 3ANeKTPOAOB Ha MpoBedeHWMEe 3NEKTPOAYroBOW PYYHOW CBAapKu Mmpu
N3roToBMNeHUN geTanu.

UcxogHble paHHble. PaboTtel npoBoasTcs anektpogom Mapku AHO-11 (BuMA MOKPbITUSE - OCHOBHOE).
PacnonoxeHus WwBa - Ha BepTMKanbHOM noBepxHocTu. Bug wea C2 , TonwuHa ceapuBaemoro matepuana 5,0 mm.

[arta neyatu: 28.03.2011 Cuctema KoHcynbtanTtlnioc: ACMVIKT TNuet 74



"CMPABO4YHMK MO HOPMUPOBAHWIO PACXOOA MATEPUATOB U 3AMACHBLIX YACTEN HA TEXHUYECKOE OBCNYXXMBAHWE, PEMOHT TEXHWUYECKWX CPELCTB OAO "PX["
(YtBepxgeH OAO "PXK[" 24.11.2008 r.)

OnvHa wea 1,5 meTpa.

MogeTanbHas Hopma pacxofa anekTpoda OAaHHOW MapkyM Ha U3roToBIEHWE (PEMOHT) AeTanu onpeaensercs
no copmyne 4.2:

HopmaTtue pacxoga anekTpoAoB Npw NPOBEAEHNN 3NEKTPOAYroBON PYYHOWN CBapku onpeaenseTcs no AaHHbIM
Tabnmubl 4.2 ncxodsa M3 rpynnbl 3NEKTPOAO0B M NMOMOXEHMS WBa B NpocTpaHcTee. B Hawem cnydae mncnonbayoTes
anektpoabl AHO11, oTHocsawmecs ko BTopow rpynne (Tabmuvua 4.1), nonoxeHwe WBa B MNPOCTpaHCTBE - "Ha
BEPTMKanNbHOW NOBEPXHOCTM", 3TO O3HAYaET, YTO 3HAYEHNEe HOpMaTMBa yO4ernbHOro

€]
pacxona 6ymet paeHo: H = 0, 013 xr/ xB.MM*M.
yp

PacueTHas nnowagb nonepevyHoro ceyeHus ceBapHoro wea (Fp) onpepensetca no  AaHHbIM,
npeacTaBneHHbIM B Tabnuue 4.3.

B Hawewm npumepe Fp= 21,3 kB.MM (Tak Kak TOMLMHA CBapMBaemMoro matepmana - 5,0 mm, u Bug wea - C2).

[nuHa ceapHoro wBa no ycrnosusm npumepa 1,5 metpa.

CnepoBatenbHO, HOPMa pacxoAa ANEeKTPOAOB Ha N3roToBreHue (PeMoHT) Aetanu byaeT cocTaBnaTh:

€]
H =0,013 x 21,3 x 1,5 = 0,415 (xu/zmer).-

4.2.2. HopmupoBaHue pacxoga maTepuarnoB MNpu MNpOBEAEHUU 3IeKTPOOYroBOW MonyaBTOMaTU4EeCKOW U
aBTOMaTUYeCKOW CBapKu

Mpn HopmMpoBaHWKM pacxoda MaTtepuanoB ANs opraHu3auuMm W npoBedeHus MNoslyaBTOMaTUYecKon W
aBTOMaTM4YeCcKoW CBapKkM NpOBOAUTCA pacyeT HOPM pacxoda CBapo4vyHOM MpoBoriokn U nioca. B cnydvae
NpoBedEeHNA CBapkum B cpede YrneKucroro unvM WMHEpTHOro rasa Hapsgy € onpegerieHMeM HOpMbl pacxoda
CBapOYHOW NMPOBOSIOKM pacCcYMTbIBAETCA M HOpPMa pacxoda COOTBETCTBYIOLLEro rasa.

lMocnepnoBaTenbHOCTL pacyeTa HOPM pacxoda MaTepuanoB aHanornyHa onnucaHHon B pasgene 4.2.1.

OnpepgeneHne HopM pacxofa MaTepuanos Npu CBapke noa cnoem cdnica.

HopmaTuB ygenbHoOro pacxoga cBapO4YHOM MPOBOSIOKM MPW CBapke nof Crioem drioca paccymTbiBaeTcs no
cdopmyne:

(4.9

lMopgeTanbHas HopMa pacxoga cBapOYHOM MPOBOJSIOKKN onpeaenseTcsa no gopmyne:

(4.10)

HopmaTus ygensHoro pacxoga drtoca onpegenseTtcd no oopmyne:

(4.11)

MopeTtanbHas Hopma pacxoga ¢rca C Y4eTOM UMCMEHHbIX 3HayYeHMn QHM U YCPEeLHEHHbIX 3Ha4YeHun
KoahduumeHTa pacxoga dntoca pacymtbiBaeTcs no opmyne:

(4.12)

OnpegeneHve HOPM pacxoda MaTepuarnos B Cpee MHEPTHbIX rasos.

HopmaTus yaensHoro pacxofaa cBapo4HOM NPOBOSIOKM MPU CBapKe B cpefe YrneKkUCrnoro rasa pacymrbisaeTcs
no copmyne:

(4.13)

lMopeTtanbHaa Hopma pacxofa cBapo4HOM NPOBOMOKM NPY CBapKe B
cpeAe Yrnekucrnoro rasa onpegensercs no popmyne:

(4.14)

lMopeTtanbHaa HopMma pacxofa yriekucrioro ras3a paccyntbiBaeTcs no popmyne:

(4.15)

[ononHuTernbHbIM pacxod rasa paccynTbiBaeTcs no popmyne:

(4.16)

OcHoBHOe Bpems cBapku pacuntbiBaeTcs no hopmyne:

(4.17)

MogeTtanbHas Hopma pacxofa Yrnekucrioro rasa, paccuuTaHHas no dopmyne (4.15), npu cBapke LWBOB
ANnHor meHee 50 MM 1 apmaTypbl gnameTpoMm MeHee 20 MM yBenuumeaeTtcs Ha 20%. Pacxof rasa Ha npuxsaTky
coctaBnsiet 20% oT HopMbl pacxoaa. [pu cBapke ¢ NpMMEHEHNEM ra3oBov 3aLUmMTbl 06paTHON CTOPOHbI LLIBa HOpMa
pacxofa yrrnekncnoro rasa paccyurbisaeTcs rno gpopmyre:

(4.18)

[ns yckopeHusi NpoBEeAEHWsi pacyeTOB HOPM pacxofa YrieKkUcrioro rasa MOXHO MCMofb30BaTb AaHHble,
npvBefeHHble B Tabnuue 4.6.

Tabnuua 4.6
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Pacxop yrnekucnoro rasa npu nony-u asTomaTuyecKom
cBapke cTarnewn NnaBswWnuMcs 3NeKTpoaoM, Ni/m
Mpu ocyLlecTBNeHMM CBapkK B Cpefle aproHa HopMa ero pacxoa MOXeT Takke paccynTbiBaeTcs no hopmyne
(4.15) unn NnpuHMMaeTCcsa MO 3HaYeHUsIM, NpUBeAEHHbIM B Tabnuue 4.7.

Tabnuua 4.7
Pacxop aproHa npu nony- 1 aBTOMaTM4eCKon cBapke ctanewn, n/m

Mpn wncnonb3oBaHUM B KayeCcTBE WHEPTHOrO rasa renvMsi Hopma ero pacxofa MOXeT ObiTb nonyyeHa
YMHOXEHMeM HOpMbl pacxoa aproHa Ha koadduumeHT 1.3.

Mpy ucnonb3oBaHUM ANA CBapku MOPOLUKOBOW MPOBOSIOKM HOpPMAaTMB M HOpMa pacxoda ornpeaensioTcs
aHarnorn4HbIM ONUCaHHOMY BblilLle CNOCOBOM.

HopmaTuB ygensHoro pacxoga nopoLLKOBOW MPOBOSIOKU pacCcYMThiBaeTCH No hopmyne:

(4.19)

lMNogeTanbHas HopMa pacxoga NopOLLKOBOW MPOBOJSIOKN paccynThIBaeTCH No hopmyne:

(4.19)

Mpumep pacyeTta HOpMbI pacxoda 3NEKTPOOOB MPY MPOBEAEHMM 3NEKTPOOYTOBON NONTyaBTOMaTUYECKON U
aBTOMaTMYeCKOM CBapKu nog cnoem cnoca.

TpebyeTcss paccuuMTaTb HOpPMY pacxoa CBapoO4YHbIX MaTepuanoB Ha MNpoBedeHWe 3NeKTPoayroBou
nonyaBTOMaTMYECKOM U aBTOMaTUYECKON CBapKM Mpu N3roToBNEHUU aeTanu.

McxogHble  gaHHble.  PaboTbl  npoBOAATCA € UCNOMb30BaHWMEM  CBApOYHOW  MPOBONIOKM  6Ges
dnocoyaepxuaroLmux npucnocodbnenHun. Bug wea C2, TonwuHa ceapuBaemoro matepmana 5,0 mm. [nvHa wBa
1,5 meTpa.

MopeTtanbHas HopMa pacxoa CBapO4HOM NPOBOSIOKM onpeaenseTcs no opmyne:

HopmaTtuB yaenbHOro pacxofa CBapO4YHOW MPOBOMOKU MpM CBapke noA crnoem ¢rca pacyutbiBaeTcst no
dopmyne 4.9:

PacuyetHas nnowagb nonepedyHoro ceyeHus ceapHoro wBa (Fp) onpegensetca no  AaHHbIM,
npeacTaBneHHbIM B Tabnuue 4.3.

B Hawewm npumepe = 21,3 MM (Tak Kak TOMLWMUHA cBapuBaemoro matepuana - 5,0 mm, n Bug waea - C2).

[nuHa ceapHoro wBa no ycrnosusm npumepa 1,5 metpa.

CnepoBaTenbHo, nogeTtanbHasi HOpMa pacxoja CBapOYHOW NPOBOMOKU HA M3roTOBrEHUe (PEMOHT) aeTanmu
OyneT cocTaBnATh:

CII
H = 0,008 x 21,3 x 1,5 = 0,255 (xr/mer-.
YPO
MopgeTansHas HopMa pacxofa ntoca paccynTbiBaeTcs no popmyne:
o} o}
H = H x Fp x JI, xr/mer.,
o} YPO
Toe:
o}
H - HOPMATMB YIEJBHOTO pacxoma dJjoca, KI'/KB.MM*M;
YPO
Fp - pacuerHas mjomans NONEPEUHOTO CEUEeHMs CBAPHOTO IWBA,
KB .MM,
L - monvua cBapHOTO mWBa, M.
HopmaTus ygensHoro pacxoga drtoca onpegensdetca no oopmyne:
o} o}
H =Q x K , KI'/KB.MM*M
YPO HM P
Toe:
Q - UMEeeT TO Xe& BHaueHue, uTo M B dopmysie 4.1 u mpuHuMaeT
HM sHauenne Q = 0,0078 xr/xe.mMM*M;

HM
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o)
K - xo2dduiMeHT pacxona oGJioca, YYUTHRALIUM €TI0
P TEXHOJIOTMUEeCKMEe OTXOIEl M IIOTEePUM UM MNPMHMMAaeMbl IJIid
pacdeTa OpmM ceapke 0e3 QIocoyIepXMBaLIMX IPMCIOCOONIEeHUN
B pasmepe 1,2.

B Hawem npumepe HopmaTuB pacxoda noca GyaeT paBeH:
o]
H = 0,0078 x 1,20 = 0,0094 (xr/xB.CM*M).
YP®
PacueTHas nnowagb nonepevyHoro ceyeHus csapHoro wea (Fp) onpepensetca no  AaHHbIM,
npeacTasneHHbIM B Tabnuue 4.3.
B Hawem npumepe Fp = 21,3 MM (Tak Kak TOMLWKUHA cBapuBaemoro matepuana - 5,0 mm, n Bug wsea - C2).
[nuHa ceapHoro wBa no ycrnosusm npumMepa 1,5 metpa.
CnepoBaTtenbHo, nofgetanbHas Hopma pacxoga dnioca Ha wusrotoBneHve (peMoHT) Aetanu byget
COCTaBnATh:!
o]
H =0,0094 x 21,3 x 1,5 = 0,300 (xr/met)-

Mpumep pacdeTa HOpMbI pacxofja MaTepuanoB Npu NPOBEAEHVM 3MEKTPOAYrOoBOW MONyaBTOMAaTMYECKON U
aBTOMAaTMYECKOM CBapKX B Cpee MHEPTHOrO rasa.

TpebyeTcss paccuuMTaTb HOpPMY pacxoda CBapoO4YHbIX MaTepuanoB Ha MNpoBeAeHWe 3NeKTPoayroBou
nornyaBToOMaTM4eCckO U aBTOMATUYECKOW CBapkM B Cpede WHEpPTHOro rasa npu BbINOMHEHUM paboT npwu
n3roToBneHnn getanu A.

UcxogHble  gaHHble. PaboTbl  npoBogATCs € UCMOMNb30BaHMEM  CBApOYHOW  MpPOBONOKM  6es
drrocoyaepuBaLLnx NpucnocodneHnn n 6e3 npumMeHeHMs ra3oBoMn 3alnMTbl 0OpaTHOM CTOPOHBLI WBa. Bua wea
C2, TonwuHa ceapuBaemoro matepuana 5,0 mm. AnuHa wea 1,5 metpa. OnTMManbHbIA pacxod Yriekncnoro rasa
(q) npmHumMaeTca anga pacyeToB B konunyecTtse 14 n/muH. CkopocTb cBapku (VCB ) 15 m/u.

lMopgeTtanbHas HopMa pacxoga CBapOYHOW MPOBOSIOKU NPW CBapKe B Cpefe YrneKUCrioro rasa onpegensercs
no copmyne:

Cll CII
H = H x Fp x L,
T YPT'
roe:
CII
H - HOPMaTMB YyIEJIbHOT'O pacxola CBApPOYHOM INIPOBOJIOKM IIPU
YPT CcBapkKke B cpele yIJIEKMCJIOTO rasa, KI' / XB.MM*M;
Fp - pacuerHasg myomanb MOMNEPEUHOTO CEUYEHUS CBAPHOTO WBAa,
KB .MM,
L - monvua cBapHOTO mWBa, M.

HopmaTtuB ygenbHOro pacxofa CBapOYHOM MPOBOMIOKM MNpW CBapke B Cpede  Yrnekucrnoro rasa
paccuuTbiBaeTcsa no doopmyne 4.13 1 NpUHUMAaET 3HaYeHue:
CII
H = 0,009 xr/xB.MM*M.
YPT
PacuyetHas nnowagb nonepedyHoro ceyeHus ceapHoro wBa (Fp) onpegensetca nNo  AaHHbIM,
npeacTaBneHHbIM B Tabnumue 4.3.
B Hawem npumepe = 21,3 MM (Tak Kak TOMLWMUHA cBapmMBaeMoro matepuana - 5,0 mm, 1 Bug wea - C2). AnuHa
CBapHOro LiBa no ycnosuam npumepa 1,5 metpa.
CnepoBatenbHo, nogeTanbHas HOpMa pacxofa CBapO4HOW NPOBOSIOKM NPY CBapKe B Cpeae YrieKkncnoro rasa
Ha nsrotoBneHue getanu A 6ygeTt cocTaBnATh:

CII
H = 0,009 x 21,3 x 1,5 (xr/met.)
T
lMopgeTanbHas HOpMa pacxofa YrneKkUcrioro rasa paccumTbiBaeTcd no popmyrne 4.15:
yT 60
H =gxtxL+Qmon =14 x -- x 1,5+ 0,05 x 14 =

15
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84 + 0,7 = 84,7 (s/zmer.),
THe:
( - ONTMMAaJNBHEIT pacxod YTJIEKMCJIOTO Tasa Mo poTaMeTpy,l4 s/muu;
t - ocHOBHOe BpeMsA CBapku, paccuuThHBaeMoe no odopmyse 4.17 u

60
paBuoe> t = —-- , MuH/M;
15
L - IJiMHa CcBapHOTo mBa, 1,5 M;
Qmon - IDONOJHMTENBHHM PACXOI YIJIEKMCJIOTO Tas3a Ha
NOATOTOBUTEJILHO — BaKJIOUMUTEJIbHEE Olepalun,

paccuuTeBaeMet 1o dopmysie 4.16. u paBHBIAZ

Qmon = 0,7 n/mer. (0,05 x g = 0,05 x 14).

CnepoBatenbHO, nogeTanbHas HOpMa pacxoda YrheKkucroro rasa Ha wusrotosneHve petanu A Oyget
coctaBnaATb 84,7 n/per.

4.2.3. HopmupoBaHue pacxoga matepuarnos Npu ra3oBou cBapke

Mpn pemoHTe peTtaner TexXHUYECKUX CPeAcTB ra3oBOW CBApPKOW MPUMEHSIIOT KUCIIOpPO4 TPEX COPTOB C
yuctoton ot 99,2 pgo 99,7%, noctaBnaemMbix B HGannoHax. B kauecTBe roptodero rasa MCMonb3ylT aueTureH,
npupoaHble rasbl, npornaH-OyTaHoBble cMmecu WU aAp. AueTurneH MOXeT BbipabaTbiBaTbCsi B aLETUMEHOBbIX
reHepaTtopax 13 kapbuaa Kkanbumsa nnm NocTaBnsaATbLCA B 6annoHax B pacTBOPEHHOM COCTOsIHUK. [pypoaHble rasbl Ha
OCHOBE MeTaHa NocTaBnalTCs No Tpybonposoaam, pexe B bannoHax.

[na razoBoy cBapku CTanu NpUMEHSIIOT NPUCaAoYHbLIN MaTepuar B BUAe NPOBOSIOKN UIN FIUTbIX MPYTKOB.

[nsa 3awunTbl pacnnaBneHHOro MeTanna oT OKUCNEHNSA U yaaneHnsa OKUCNOB NPUMEHSAIOT CBapoYHble doroChl,
KOTOpble BBOAAT B CBAPOYHYKO BaHHY UMY Nriamsi roperiki B BUae NopoLLKOB, NacT U ra3os.

lMocnegoBaTenbHOCTL pacyeTa HOPM pacxoda MaTepuanoB aHanornyHa onnucaHHon B pasgene 4.2.1.

HopmaTuB ygensHoro pacxoga npucagoyHon npoBOfOKM NPU py4yHOKW cBapke onpegensietcsa no opmyne:

M1 2
H = (1,10 - 1.12), x K x S (4.21)
YP

roe:

1,10 - 1,12 - k03(pPULMEHT, YHNTLIBAIOLLNIA MOTEPU NPOBONOKK;

K - koa(hpmumeHT, 3aBUCALLNIA OT yrna CKOCOB KPOMOK;

S - TonwmHa ceapnBaemblx MaTepuanos, MM.

Mpw ManbIx TONLWMHaX MaTepuarnos, CBapuBaeMbIX:

6e3 cKoca KpPOMOK K = 12,
npmu yrJye ckoca kpomok 45 rpam. K = 10,
npu yriye ckoca kpomok 40 rpanm. K =09,
npm yrJje ckoca kpoMok 35 rpanm. K = 8.

MopgeTanbHas HOpMa pacxoda npycagoyHOM MPOBOSIOKU paccYMThIBAaeTCA Mo hopmyrne:
2

[I1 [I1
H =H =xL=(,10 - 1.12), x K x S (4.22)
T T
nnn
2
mo (1,10 - 1,12) x K x S
H = e , Kr/mer. (4.23)
r 1000
roe:

L - cpegHeB3BeLUeHHasi AfIMHA CBApHOrO LWBa, COOTBETCTBEHHO B MM U
M, paccyMTbIBAETCS Kak cpeaHeB3BELLEHHAs BENUYMHA B
COOTBETCTBUM C KApTaMW HAaTYpHOW NPOBEPKM CBAPOYHbIX paborT.

HopmaTtuB yaenbHoro pacxoga aueTureHa paccymTbiBaeTcs no dopmyrne:
2

All
H =S x K, (4.24)
YP

roe:

S - TojmmHa CBapMBaEeMOTO MeTajljla, MM,
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K - xondbuumeHT, 3aBUCALMY OT pPOoXa CBapMBaeMOI'O MeTajljia-
Iya cTany TOJIUMHOM OO 2 MM K = 12,5,
OJI9 CTajiM TOJMHOM 2-8 MM K = 6,8,
OJI9 CTajiM TOJIUMHOM 6boJjee 8MM K = 8,3,
OJiA uyTyHa K = 12,0,
IJIS JIaTYHU K=7,7,
OJIA  aJIIOMMHMA K =2,6.

MogeTanbHas HopMa pacxoda aueTuneHa paccunTbiBaeTcs no opmyrne:
2

Al Al
H = H x L =S x K x L, (4.25)
r YP
roe:
L - mivHa cBapHOTO WBa, M-
MopeTtanbHas Hopma pacxofa rasa-3ameHUTenNs aueTuneHa onpegensieTcs no opmyrne:
3 2
H =S x K xJ x Kzam , Js/mer. (4.26)
r
roe:
Kzam - xo2d@buumenT szamens auerTmsieHa (Tabmmua 4.8).
HopmaTtuB yaenbHoro pacxoga KUCNopoda paccumTbiBaeTcs No hopMyne:
K Al 2
H = H x Kc =S x K x Kc 4.27)
YP YP
roe:
Kc - xo30dmuMeHT cMecM, OINpemendpouMl COOTHOWeHMe OOBEMOB
KUCJIOPOZa M TOpPKUEeTro Tasa M xXapakrep miamedHu (HopMasibHOE,
HayTJIEPOXUBAKIIEE ,, OKUCIUTEJIEHOE) -
3HayeHunsa npeacTaeneHbl B Tabnuue 4.8.
McxogHasa nHdopmaumsa ang pacyeta Hopm
pacxoaa rasos Mpu ra3oBoi cBapke
HammveHnoBaHMe KosbodnumeHnt [CooTHOWEHKE CMeCU MeXOy KUCIJIOPOIOM U
ropodero rasa 3aMEeHH, ropoumM razoMm, KC npm ceapxe (Hanmaeke)
Kzam
cCTalu ¥ YyTyHa JIaTyHU AJTIIOMUHY A
AlleTHIIeH 1,0 1,1-1,2 1,2-1,4 |11,1-1,2
[IpUPOOHLI T'as3 1,8 1,5 (ang uyrysa) |1,6-2,0 |1,5-1,7
(Tuna capaTOBCKOIO) (oJ1g ToJMH
no 8-10 mm)
TopoIOCKoOM Tras
(Tuna mockosckoro) (2,0 1,3 1,7 1,3
TexHUUEeCKUY NpOoIaH
(mponaH-OyTaHoBasd
cMech) 0,6 3,5 3,5-4,0 |3,4-3,6

MopeTanbHas HopMa pacxoaa Kucrnopoaa onpeaenseTcs no dopmyne:
K K
H =H x L x Ko, (4.28)

Tabnuua 4.8
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YP
roe:
Ko - [IONPABOUHHIN KO3QOUIMEHT, XapaKTepuU3ylUuil CTEeleHb
UMCTOTE KMCJIOPONA -
UmucToTa KMCJIOpOoXna, % 99,5 99,0 98,5 98,0
0,9 1,0 1,1 1,2

MogeTtanbHasa Hopma pacxoaa dntoca AN CBapky NaTyHn paccuntbiBaeTcs no hopmyne:
(4.29)

nnu ¢ yyeTom opmynesl (4.23):

(4.30)

MogeTtansHasa Hopma pacxoaa drtoca AN CBapKku antioMMHUSA pacuuTbiBaeTcs no popmyne:
(4.31)

nnu ¢ yyetom opmynesl (4.21):

(4.32)

Hopmel pacxopga ¢ntoca no coopmynam (4.29 - 4.32) cnpaBenvBbl ANs CBapMBaEMbIX MaTeprarnos TOMLLUHOWN
1-12 mM; yncnoBble 3HaYeHns KoaddurumeHTa (B ckobkax) Bo3pacTatoT C yBeNM4eHeM ToNWnHbLI MaTepuana.

lMpumep pacyeTa HOpMbI pacxofa MaTepuarnos npu NPoBeAeHUU rasoBon CBapKu.

TpebyeTcs paccumTaTb HOPMY pacxofa CBapOYHbIX MaTepuanoB Ha MNPOBEAEHWE rasoBOW CBapku npwu
BbINOMHEHUN paboT Npu nsrotosneHum getanu b.

WcxogHble gaHHble. Bug wea C2, tonwwmHa cBapuBaemoro Matepuana (natyHb) 5,0 mm. AnuHa wsa 1,5
MeTpa (B COOTBETCTBUM C KapTaMy HaATypHOWM NMPOBEPKN CBAPOYHbIX paboT). Yrna ckoca KpoMoK HeT. MpucagouHbiin
MaTepwuan - nposonoka. CTeneHb YUCTOThI kKncnopoaa - 98%. Moptouunn ras - aLeTuneH.

Mpyn HOpMMpPOBaHMM CBapOYHbIX MaTepuarnoB PacCYMTLIBAOTCA HOPMbl pacxofa CBapO4YHOW MPOBOSIOKYU,
aueTuneHa, kucnopoga, gntoca.

lMopeTtanbHas HopMa pacxoja npucagoyvHOW MPOBOSIOKM paccyuTbiBaeTcs no dopmyne 4.25 u ans
paccmaTtpuBaemoro npumepa byaeT MeTb 3HayYeHune:

M1 M1 2
H =H xL=(,10 -1,12) x K x S X L =
T YPT

1,1 x 12 x 52 1,5 = 495,0 (v/mer.),

roe:

1,1 - xozbduumeHT, YyUMTHBAKIMIA [NOTEPM OPOBOJIOKM, IPUMHMMAETCS B
unrepsayge 1,10 - 1,12;

K - xosbduumeHT, BaBUCAWMI OT yIJjla CKOCOB KPOMOK, IIPMHMMAETCS
paBHemM 123

S - rToJuMHA CBapMBAaEeMHEX MAaTEpPMasioB, S MM B COOTBETCTBUM C
YCJIOBMAMM IIpoliecca,

L - mmmua ceapHoro mea,l1l,5 merpa.

MopgeTtanbHas HopMa pacxofa aueTurneHa paccyuTbiBaeTcsa no dopmyne 4.25 n gns paccmaTpuBaemoro
npumepa GyoeT MMeTb 3HaYeHue:

Al Al 2 2

H H xL=SxkxxL =5 x7,73 1,5 =288,8 (a/ner.),

r YP
roe:

S - rTojumHA CBapuMBaeMoro MeTajla, O MM B COOTBETCTBUM C
YCJIOBMAMM IIpoliecca,

K - xosbduumeHT, 3aBMUCALMM OT pola CBapMBaeMOI'0 MeTajljia,
NpUHMMaeMelr 1id pacuera B pasmepe 7,7 (noscHenms k dopuyse 4.24);

L - momvua ceapHoro mBa, 1,5 M.

MNopgeTansHas HopMa pacxofa kucropoa onpegenseTtcd rno dopmyrne 4.28:

K K
H = H x L x Kn , nn/mer
YP YP
roe:
K
H - HOPMATUB YIEJILHOTO Pacxoma KUCIOpOoILa,;
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yP

L - IOJIMHAa CBapHOI'O WBa, M;

Kn - nonpaBOuUHEM kO30OMIIMEHT, XapaKTepM3yllMM CTENeHb YXCTOTH
KMCJIOPOOa -

HopmaTtuB yaenbHOro pacxofa kucnopoga paccunteiBaetcst no oopmyne 1 4ns paccMaTpvBaemoro npumepa
OyneT MeTb 3HaYEHNE:
K All 2
H = H xK =S x Kx K=
YP YP C C

2
=52 x 7,7 x 1,2 = 231,0 (n/m),

S - rTosmHA CBapuBaeMoro MeTajyla, O MM B COOTBETCTBUM C
YCJIOBMAMM IIpoliecca,

K - xosbduumeHT, 3aBMUCALMM OT pola CBapMBaeMOI'O MeTajljia,
NpUHMMaeMell mjisa pacdera B pasmepe [,7 (noachHenms K
bopmysie 4.24);

K - xosbduumeHT CcMecH, ONpelesigliMl COOTHOUIeHKE OOBEMOB

C KMUCJIOpOLa M TOpKndYero rasa onpenejidaeTCd 10 OaHHBEM TaOJIMLE
4.8 u npuHmMaercs paBHeM 1,2 kak g JATYHU-

CooTBETCTBEHHO HOpMa pacxofa kucrnopoaa byneT cocTaBnsThb:
K K
H =H x L x kn= 231,0 x 1,5 x 1,2 = 415,8 (o/ mer.),
YP
roe:
L - mmuua ceapHoTro mBa, 1,5 Mm;
Ko - [NONMpaBOUHBEM KODOOMUMEHT, XapaKTepU3YyKIMIA CTeleHb
UMCTOTH KUCJIOpPOHa M cocTaBagoumi npu unctore 98% Bemmuuny
paBuywo 1,2.

MopetanbHas HopMa pacxofda dnwoca Ans CBapkum naTyHM paccyuTbiBaeTca no dopmyrne 4.29 n ans
paccMmaTtpuBaemMoro npumepa byget MMeTb 3HavyeHue
o1 juni M1l
H = (0,25 -0,35) xH =0,29 x H =
T T T

= 0,29 x 495,0 = 143,55 (¢/ mer.).

4.2.4. HopmupoBaHue pacxoga matepuarnos Npu ra3oBoun peske meTarnsnoB

lMpouecc KMCNOpOAHOM pe3kym OCHOBAH Ha CropaHuvM meTanna, HarpeToro Ao TemnepaTypbl, 6nuskon k
TemnepaTtype nnaBneHus, B CTPye pexylero kucnopoga. B kadecTBe roptoymx rasoB MPUMEHSIOT aueTUreH,
nponaH-6yTaHOBbIE CMECW, NMPUPOLHbIA, MUPONM3HBIN U FOPOACKOM rasbl, BOAOPOA, a Takke napbl GeH3uHa unu
KepocuHa.

[na pe3ku Ucnonb3ylT pydyHble, cneumarnbHble U MalluHHble pe3aku. Hanbonbliee npuMeHeHue nonyynnm
yHUBEpCanbHble pyYHble MHXEKTOPHbIE pe3aku Ans pasgenuTensHON pesku C LWwerneBbiMU MyHALWTYKaMu, KOTOPbIMU
paspesatoT metann TonwmHon 3-300 mMm.

lMpouecchl ra3oBon pesku MeTansfoB XapakTepusylTcs OTCYTCTBMEM pacxofa npucagoyvHOW NPOBOMOKU Y
dnoca, NOHMXKEHHbIM PacxXO4OM FOpKYEro rasa M MnoBbIWEHHBIM pacxodoM kucriopoda. Moatomy HopmupyeTcs
pacxof roprymx ra3oB U1 3ameHsIloLLnX nx 6eH3nHa, KepocrHa U KUCNopoaa.

HopmaTuB yaenbHoOro pacxoga aueTtureHa npu pydHor aueTuneHo-KUCopoaHOW peske yrnepoamcTon ctanm
TonwuHow 4-300 MM (COOTBETCTBEHHO CKOPOCTb pe3kn 545-49 Mm/MUH) paccumTbIBaeTcs no
cdopmyne:

(4.33)

3HaveHne koaddurumeHTa (B ckobkax) yMEHbLLIAETCH C YBENMYEHNEM TOMLWUHBI CTanu.

MopeTtanbHas Hopma pacxoga aueTurneHa npu pydyHoOW peske yrnepoaucTon ctanu TonwuHon 4-300 mMm
paccyuTbiBaeTcs no oopmyne:

(4.34)

HopmaTuB yaenbHOro pacxoga kucrnopoga npv py4Hou aueTuneHo-KUCIoOpoaHOW peske yrnepoamcTon crtanm
Ona Tex ke ycnoBuin onpegensaeTcsa no oopmMynam:
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(4.35)

(4.36)

HopmaTuB ygenbHOro pacxoga aueTurnieHa npyv  aBTOMaTUYecKon  aLeTUreHOKUCOPOOHON
yrnepoaucTon ctanm (CKopocTb pesku 695-63 MM/MUH) paccuuTbiBaeTcs no gopmyne:

(4.37)

HopmaTuB ygenbHOro pacxoga Kucriopoga npu  aBTOMaTUMYECKOW
yrnepoaucTon ctanm ansa Tex xe ycrnoBuin paccynTbiBaeTcs no popmyne:

(4.38)

(4.39)

3HayeHMs HOpPMAaTMBOB YOENbHOr0 pacxoda aueTurneHa M Kucrnopoga npy rasoBOM pesky MeTarnnos
npuBeaeHbl B Tabnuue 4.9.

peske

aueTUNEeHOKNCNOPOAHON  pe3sKke

Tabnuua 4.9

YpenbHble HOpMbI pacxofa MaTepuaroB Ha
aLeTUNEeHO-KUCOPOAHYH pe3Ky cTanm

TomnumHa Crnocofb pesku
MeTasna,
MM CTalMOHAPHEIMM MallMHaMM | [IEPEHOCHEIMM MallMHaMM | PYyYHOM
HopMma pacxoma Ha 1 mor. m

KMUCJIOpOda, |aleTuseHa, | KuUcjIopona, |aueTuieHa, | KMCJIopoaa, |aueTnieHa,

I I I I I I
4 70 14 75 16 90 17
5 85 15 85 17 100 18
6 95 16 100 18 120 20
8 115 18 120 20 145 23
10 135 20 145 22 175 26
12 155 22 165 24 200 29
15 180 25 200 28 240 34
16 190 26 210 29 250 35
18 210 28 230 32 275 38
20 225 30 255 34 305 41
22 245 32 275 36 330 43
24 260 35 300 39 360 46
25 275 36 310 40 370 47
26 285 37 325 41 385 48
28 306 40 345 43 415 50
30 330 42 365 46 440 53
32 365 44 390 48 465 55
35 400 48 430 52 505 58
40 475 54 500 58 570 64
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45 550 60 570 64 640 69
50 615 66 650 70 720 75
60 780 78 810 82 885 89
70 915 90 985 94 1055 103
75 1000 96 1060 100 1140 110
80 1080 102 1140 106 1225 117
90 1245 114 1310 118 1410 131
100 1440 125 1560 130 1640 145

HopmaTuBbl yaenbHbIX pacxogoB MaTtepuanos npu obpeske NUTba U3 yrnepoaucTbix CTanemn npeacTaBneHbl B
Tabnuue 4.9A.

Tabnuua 4.9A
HopmaTuBbl yaenbHbIX pacxooB MaTepunarnos
npu oTpeske NpubbINEN U NMUTHUKOB M3 YrNepoanCTbIX CTanen

TommMHa WM | ALIe TUJIEHO—KMUCJIOPOOHAaS |BeH3MHO-KUCIOPOOHAS pes3kKa
oMaMeTp peska
OpuoBII, MM
KMCJIOPOI | alle TuiieH KMCJIOpOI | 6eH3uH
JI/KB. CM|J/KB. CM JI/KB. CM|T/KB. CM
1 2 3 4 5
no 15 3,1 0,48 3,9 0,60
15-30 3,2 0,48 4,0 0,55
31-50 3,5 0,40 4,1 0,50
51-100 3,5 0,38 4,4 0,47
101-200 3,7 0,31 4,6 0,38
201-300 3,9 0,24 4,9 0,30

HopmatuB ygenbHoro pacxoga 6eH3vMHa npu pydHOM OEH3MHO-KMCNOPOAHOW peske YrnepoaucTon cranm
TonwuHow 4-200 MM (COOTBETCTBEHHO CKOPOCTb pe3ku 425 - 65 M/MUH) paccunteiBaeTcs no hopmyne:

(4.40)

3HaveHne koaddurumeHTa yMeHbLUaeTCs € YBENMYEHNEM TONWUHBI MaTepuana S (B Mm).

HopmaTuB yaenbHOro pacxofa KMcrnopoa Ans Tex ke YCroBuin paccynTbiBaeTcs No hopmynam:

(4.41)

(4.42)

HopmatuBbl yaenbHbIx pacxogoB GeH3vMHa M KMcnopoda Mpu XONnoCcTOM ropeHun pesaka (pydHasi cBapka)
paBHbl COOTBETCTBEHHO 12-22 r/MUH 1 15-27,5 n/MuH.

HopmatuB yaenbHoro pacxoga 6eH3vHa npu aBTOMaTU4YeCKOW GEH3MHO-KUCNOPOAHOW pesKke YrrnepoaucTomn
cTanu TonwmHon 4-200 mm (ckopocTb pe3sku 590- 89 Mm/MUH) paccuuTbiBaeTcs no popmyne:

(4.43)

HopmaTuB yaenbHOro pacxofa KMcrnopoga Ans TeX e YCroBui paccynTbiBaeTcs No hopmynam:

(4.44)

(4.45)

HopmatuBbl ygenbHbix pacxogoB GeH3MHa M Kucropoda npy XOnocTOM ropeHun pesaka (aBToMartuyeckas
CBapka) paBHbl COOTBETCTBEHHO 12-22 r/MuH 1 15-27,5 n/MuH.

HopmaTtumBbl yaeneHOro pacxoga KUCnopoga npu pyqyHOW peske yrnepogucTON CTanu B TeX Xe YCNOBMSAX
paccunTbiBaeTcsa no hopmynam:

[arta neyatu: 28.03.2011 Cuctema KoHcynbtanTtlnioc: ACMVIKT Iuet 83



"CMPABO4YHMK MO HOPMUPOBAHWIO PACXOOA MATEPUATOB U 3AMACHBLIX YACTEN HA TEXHUYECKOE OBCNYXXMBAHWE, PEMOHT TEXHWUYECKWX CPELCTB OAO "PX["
(YtBepxgeH OAO "PXK[" 24.11.2008 r.)

(4.46)
(4.47)

3HauyeHMsa HOpPMaTUBOB yaernbHOro pacxoga 6eH3nMHa M Kucnopoga npu GEH3MHO-KUCNOPOAHOM peske
MeTannoB npmeeneHsl B Tabnvue 4.96.

Tabnuua 4.96
HopmatuBsbl yaenbHbIX pacxofos 6eH3nHa n kncnopoga
npv 6eH3MHO-KNCNOPOAHON pe3ke
TonumHa |Cnocof pesku
MeTasna,
MM CTalMOHAPHEMM MallMHaMM | [IEPEHOCHEIMM MallMHaMM | PYyYHOM
HopMma pacxoma Ha 1 mor. m
KMUCJIOpOda, |aleTueHa, |KMUCIOpOona, |aueTuleHa, |KUCIopoaa, |auernieHa,
I I I b b b
4 76 12 84 14 86 19
5 91 14 100 16 102 21
6 107 16 118 18 120 23
8 137 20 148 22 150 26
10 166 23 180 27 185 30
12 193 26 212 30 215 33
15 235 30 256 35 260 39
16 250 33 274 37 278 41
18 278 37 305 40 310 44
20 300 40 335 44 340 48
22 330 43 365 48 370 51
24 363 45 395 52 400 55
25 375 47 410 54 415 57
26 390 50 425 56 430 59
28 420 53 455 60 460 63
30 440 55 490 64 495 68
32 478 58 515 68 520 71
35 520 63 560 72 570 77
40 584 70 640 80 645 86
45 670 78 720 88 725 95
50 740 85 800 95 820 105
60 888 104 975 118 985 125
70 1055 120 1156 141 1170 148
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80 1218 137 1340 164 1360 174
90 1385 153 1530 187 1545 196
100 1550 170 1710 210 1735 220

Mpumep pacdeTa HOPMbI pacxoda 3MeKTPoa0B Npy NpoBeaeHNM ra30BOM Pe3kn MeTarnsos.

TpebyeTcs paccuntatb HOPMY pacxofa CBApOYHbIX MaTepuanoB Ha NPOBEAEHUEe ra3oBON Pe3ku MeTansnoB
npu narotosneHnn getanm C.

UcxogHble aaHHble. Bug paboThl - pydyHasa aueTuneHo-kucrniopogHas peska. nvHa pesa 1,5 metpa. CkopocTb
pe3ku Haxoautca B mHTepBane 545-549 mm/muH. TonwmHa martepuana ans peskm 12,0 mm. Bug matepuana -
yrnepogmucras crarib.

Mpy HOpMMpOBaHUM CBapOYHbIX MaTepuarnoB MNpW peske MeTanna paccYMTbIBAOTCA HOPMbI pacxoda
aueTuneHa un kucnopoga.

MopgeTtanbHas Hopma pacxoga aueTuneHa Mpu pyvyHOW peske YrnepoancTon CTanm paccyuTbiBaeTcs Mo
copmyne 4.34:

All All
H = H x L,
P YP
roe:
All
H - HOPMaTUB yIEeJIbHOT'O pacxoma aleTulieHa, KOTOPENI B Hallem

YP ciyuae cocrasnger 29 s/m (rabmmua 4.9);
L - mmmua pesza, 1,5 M.

B Hawwem npumepe:
All All
H = H x L =29 x 1,5 = 43,5 (in/mer.).-
P YP
lMopetanbHas HopMa pacxoda Kucnopoga npu pydyHOW peske YrrnepoaMcTon cTanu paccyuTbiBaeTcs no

cdopmyne:

K K
H =H x L =200 x 1,5 = 300 n/ zmer.,
P YPP
roe:
K

H - HOPMATUB YIEJIbHOTO pacxola KUCJIOpOoIa, KOTOPLIM B HalleM

YPP ciiyuae cocraenger 200 n/m (rabmmua 4.9);

L - nnvHa pesa, 1,5 M.

4.2.5. PacyeT nonsgensHbIX U cpeHeceTeBbIX HOPM pacxofa CBapOYHbLIX MaTtepuanos

Moo wvsgenuem B [daHHOM Crnydae MOHUMAETCHA: PeMOHTMpyeMas wunuM MoAepHusvpyemas eavHuua
NMOABMXHOIO cocTtaBa (MO Tumam U CcepusiM); Mapka MyTeBOM MalUUHbI, W3roTaBnNMBaeMasi npoayKums
MaLLUMHOCTPOEHUS (KOHTEWHEP) U T.MN. €4UHULBI, BKITKOYEHHbIE B NPOU3BOACTBEHHbBIN MNaH Nnpeanpuatus (3aBoaa).

MousgenbHas Hopma pacxoja CBapOYHOro MaTtepuana paspabaTbiBaeTcsl Ha Tekylee obcnyxuBaHue u
TeKyLne peMOHTbI, a TaKke Ha cpefHue U KanutanbHble PeMOHTbLI 1 MOAEPHU3aLUUIo 3aenui.

MousgenbHas HOpMa pacxoja CBapO4YHOro MaTepmana Ha Tekyllee obCcnyXuBaHWe paccyYUTbIBAETCS MO
cdopmyne:

(4.48)

lMonsgenbHas HopMa pacxoja CBapO4YHOro MaTtepuana Ha TeKyLUW, CpedHUNn, KanuTarnbHblA PeMOHT W
MOAepHM3aLmMIo U3genusa onpeaensaeTca no opmyne:

(4.49)

CpenHeceTeBble HOPMbI pacxoa CBapO4YHbIX MaTepuaroB OnMpefenslTca nyteM aHanmsa u 0bobLieHus
nomnsgeribHbIX HOPM OTAEfNbHbIX NPeAnpPUSATUN C Y4eTOM YCTaHOBMEHHbIX 3a4aHUN MO CPeAHEMY CHUXEHUIO HOPM
pacxofa 1 ocobeHHocTen paboTbl xenesHbix 4opor 1 3aBoaoB. OCHOBY CpeAHECETEBOW HOPMbI AOMKHbI COCTaBNATh
nousaenbHble HOPMbI NepeaoBbIX MPeanpUsaTUA ¢ Hambonee NPOrpeccMBHON TEXHONMOrMEN NPOn3BOACTBA.

4.3. HopmupoBaHue pacxoda MaTepuarnos npu cBapke TpyGonpoBoaoB
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OO6wwwme BONpOCHI.

YuuTbiBas Hanuume cneuuduryecknx ocobeHHoCTer npu opraHmsaumm paboT no cBapke TpyGonpoBOAOB,
NpeacTaBnaAnoch LenecoobpasHbiM BOMPOCHl HOPMMPOBAHUS pacxoa CBapOYHbIXx MaTepuanoB OTpasnTb B
OTAenbHOM pasfene.

MpenctaBneHHble B pasgene HOPMbI pacxofa MaTepuanoB paspaboTaHbl cneuManucTaMmym MHCTUTYTa
BIMTUmMoHTaxcnewucTpor n onybnukosaHbl usgatensctsom "Ctponmsgat” B8 1990 rogy B Buae BCH 416-81 "O6uwue
NpOM3BOACTBEHHbIE HOPMbI pacxoda Mmatepuanos B cTpouTtenbctee”, C6opHuk 30.

Hopmbl pa3paboTaHbl C y4eTOM NPUMEHEHMS MaTepuanos, Ka4yeCTBO KOTOPbIX COOTBETCTBYET TpeboBaHUAM
FOCToB 1 TEXHNYECKNX YCITOBUN.

lMpoun3BoACTBEHHbBIE HOPMbI ONpeAeneHbl pacyeTHO-aHaANUTUYECKMM METOAOM C noMoLLbio OBM, ¢ npoBepkom
BEMUYMHBI KO3(PULMEHTOB pacxoda CBapOYHbIX MaTepuanoB nabopaTopHbiM METOAOM M npeaycMmaTpuBaioT
NpUMEHEHNe NPOrpecCUBHON TEXHOIOMMN 1 COBPEMEHHOIO CBApOYHOro 06opya0BaHNS

Mpon3BOACTBEHHBIMM HOPMaMU YYTEH YACTLIN PacXod MaTtepuanoB U TPYAHOYCTPaHUMbIE OTXOAbl U NOTEPHU,
obpasyrolmeca B npoLlecce NpovM3BoACTBa CBApPOYHbIX PaboT - Orapku aneKkTpoAoB, OCTaTKM MPOBOSOKM B OyxTe,
noTepu Ha yrap, pa3bpbi3rnBaHue u LinakoobpasosaHue.

Mpon3BOACTBEHHBIE HOPMblI HE YYUTLIBAOT MOTEPU CBAPOYHbIX MaTepuanoB MpuM  XpaHeHUn wu
TPaHCNOPTMPOBAHMM UX OT NOCTaBLUMKOB A0 NPUOGBHLEKTHOrO cknaga.

B cnyyasax ynydweHus TexHOnoruu, noBbllEHNS YPOBHA OpraHu3auuu Tpyaa, USMEeHeHUs CBOMCTB U BUOOB
MaTepuanos, NO3BONSALWNX YMEHbLUUTL UX pacxod Ha eauHULy NpoayKuMu, NPOU3BOACTBEHHbIE HOPMbI nognexar
nepecMmoTpy.

OnekTpoapl, NPUMEHsieMble ANs CBapku cTanen, obbeauHeHbl B YeTbIpe rpynmnbl B 3aBUCMMOCTM OT MapoK U
KO3(hUUMEHTOB pacxoda aneKkTpoaoB Ha 1 Kr HannaeneHHoro metanna.

Mpn npumeHeHMn anekTpogoB ¢ ko3 duUmMeHTamMmn pacxoda, OTNMYalLLMMUCa 0T NpUMBEAEHHbIX B Tabnuue
4.10, HopMbI pacxofa crnegyeT paccuuTbiBaTb No hopmyne:

K1
H=H x -————- , (4.50)
T K2
roe:
H = OollpernerideMasd HOPpMa pacxXxolla 3JIeKTpona, KT,

Hr - HopMma pacxoma B Tabmuuax 4.11 - 4.15, 4.19 - 4.21 u
coorTBeTcTByKIMX Tabmmu npuioxenus N 4), kr;

K1 - koappmumeHT pacxoga anekTpoga, No KOTOPOMy onpeaenseTcs

HOpMa pacxoaa,

K2 - koacppmumeHT pacxoga anektpoaa no tabnuue 4.10.

Tabnuua 4.10
KoahmumeHTbl pacxoga anekTpoLoB

T'pynna KosbonumeHnt [Mapkr 3JeKTPOIOB
3JIEKTPOLNOB | pacxona

1 1,4 JIB-52A "'Tapaut''; BC®-65y; BCO-75V;
BC®-85; 031-1; BCL-4A; 03JI-25B

11 1,5 YOHN-13/45; AHO-11; TMy-21y; 03C-18;
03C-6; 03C-17H; BClI-4; BCI-60; TMI-1Y;
TMII-3Y; YT-28; 03JI-5; 03J1-29; 03J1-25;
03J1-36; AHB-20

111 1,6 0B3J1-8; 03JI-7; 03JI-14A; HUMAT-1; 03J]-3;
03J1-21, 03J1-23; BH-48; YOHM-13/55K; LIy-5;
ICK-50; 03Cc-25; Ck2-50; yOHM-13/55y;
YOHN-13/65; AHII-2; YOHU-13/85; HUAT-3M;
AHO-5; 03C-23; AHO-4; AHO-14; 03C-4;
03C-22H; 03C-22p; TMI-4B; 1J-39;

CMB-96; CMB-95; CMA-96; 03JI-6; KTU-7A;
0BJ1-2; 03J1-35; AHXP-2

1v 1,7 03J1-37-1; CcM-11; YOHM-13/55; 03C-24;
AHO-6; AHO-18; 03C-12; MP-3; 03C-21;
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OMA-2; 03J1-92; I'C-1; AHXP-1; AHXP-3VY;
0R3J1-19; HMM-48T; YOHM-13/HX; 1J-11;
uT-15; 1jJ-9; o3J-17y

Bce HopmaTvBHble [aHHble B pasgene Mo  KaxaoMy M3 BWOOB  CBapkM npeacTaBneHbl B
03HaAKOMUTENbHO-CNPaBOYHOM Buae. [na nonydyeHns nonHoro obbema MHopmMaLmMm no Kaxaomy CoOeaUHEHNIO Npur
pasnuyHbix Buaax cBapku cneayeT obpawartbcs k BCH 416-81 "O6wwme nponsBOACTBEHHbIE HOPMbI pacxofa
MaTepnanos B cTpoutensctee", CoopHuk 30.

TexHnyeckasa 4acTb.

lMpon3BoACTBEHHbIE HOPMbI pacxofa pa3paboTaHbl ONA pydHOW [AyroBOW, ra3oBOW, aproHOAyroBon W
KOMBMHUPOBaHHOW CBapKu TpyGONpOBOAOB U3 YyrNepoaMCTbIX U NNErMPOBAHHbIX CTanemn.

KOHCTpYKTMBHbIE pasMepbl 1 YCroBHbIE 0603Ha4YeHMs CBapHbIX coeanHeHni cootseTcTByoT FTOCT 16037-80.

lMpon3BoACTBEHHbIE HOPMblI pacxofa CBapoudHbIX MaTepuanoB [AdaHbl [Ofs  HENOBOPOTHbIX CThIKOB
TpyGoNpoBOAOB.

[na onpegeneHus HOpM pacxoda MaTepuarioB Mpu CBapke MOBOPOTHbIX CTbIKOB (MPW rOpU3OHTanbHOM
nonoXeHun ocu Tpybonposoaa) Heo6xoaMMO NPUMEHATE CneayLLMe NoNpaBoYHbIe KO3 MULMEHTI:

npw py4Hon gyrosown csapke - 0,826;

npwv py4HOW aproHOayroBoM cBapke Ang anekrpoga nnasswerocs - 0,93;

[Ons aproHa Ha ceBapky v Ha nogays - 0,714.

[na onpegeneHnss HOpM pacxofa mMaTepuanoB MpW CBapke rOPU3OHTanbHbIX CTbIKOB TpybonpoBoaoB (npu
BEpPTUKaNbHOM pacnonoXxeHnn ocu TpybonpoBoga) HeobxoOuUMO MONb30BATbCA CreAyLUMM NONPaBOYHbIMU
KoahdpuuneHTamm:

npw py4Hown gyrosown csapke - 1,13;

npwv py4HOW aproHOoayroBoW CBapke ANnd anekrpoga nnassuwierocs - 1;

[Ons aproHa Ha ceBapky v Ha nogays - 1,43.

[Mpon3BOACTBEHHBIMM HOpMaMu MpeaycMOTpeHa BBapka naTpybKkoB, pacnonioXeHHbIx Ha TpybonpoBoae
csepxy nog yrnom 90rpag. K ero ocum.

Mpu nonoxeHun natpybka Ha TpybonpoBoge COOKy MNM CHU3Y K HOpMam pacxofda crneayeT NpUMeHATb
cnegyowme KoadPULNEHTbI:

npwv py4HOW OyroBOW cBapke COOTBETCTBEHHO 1,12 1 1,26;

npwv aproHoAyroBoKM CBapke Ha CBapo4Hyto NpoBonoky 1 u 1,35;

Ha aproH - 1,4 un 2.

Mpu BBapke naTpybkoB, pacnonoxeHHbix nod yrnom 60 u 45rpag. k ocn TpybonpoBoaa, cnefyet NpUMeEHATb
nonpasoYHble KOIPULUNEHTbI COOTBETCTBEHHO 1,1 1 1,23.

B Tabnuuax pasgena npvBeneHbl HOPMbl pacxofa matepuanoB Ha 1 cTeik Tpybonposoga. Npu oTcyTcTBMM B
Tabnuue Tpybbl HeobxoaMMOro
oraMeTpa HopMa pacxona HTp paccumTeEBaeTCA IO QopMyJie:

Hrp = Hv x L, xr, (4.51)
rIe:
HM - HOpMa pacxoia MaTeprajioB Ha 1 M mBa onpenesieHHOM
TOJIIMHEL, KI'j
L - miuHa mBa TpyOH HEOOXOIMMOTO OMAaMEeTpa, M.

Hopmbl pacxoga aproHa ornpegeneHbl Mcxogs U3 cnefylowmx YCroBui: MpyU CBapKe aproH nogasancs co
cpedHVM yaenbHbIM pacxogoM 8 n/mMuH, npu nogayse - 5 n/MuH (C y4eTOM MPUMEHEHWS CTauMOHapHbIX UMK
BPEeMeHHbIx 3arnyuiek). [pu nogaye aproHa Ha CBapKy C yaenbHbIM pacxogom 10 n/MuH, Ha nogays - 6 N/MUH K
HOopMamMm pacxofa HeobxoaUMO NPUMEHATb NOMPaBOYHbIN kKO3 duumeHT 1,25.

Pacxop dntoc-nactel Hdpn, npumeHsiemoni npu cBapke TpyboOnpoBOAOB ANs 3aliuTbl KOPHSA LUBA BMECTO
nogaysa aproHa, cnegyet onpefenstb no opmyne:

Hon = 2,701 x Dsu /1000, xr, (4.52)

rIe:
DeH - BHYTpEeHHMM IOMaMeTp TPyOH, Mj;
2,7 - pacxonm duoc-nacTe Ha 1 M CTHKa, I'/M.
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Hopmbl pacxoga mMaTepuanoB Ha KOMOWHMPOBAHHYKO CBapKy pa3paboTaHbl M3 YCrOBUS CBapKWM KOPHS LUBa
(nepBoro cnos wea) aproHoAyroBow CBapKoOW, OCTanbHbIX CIIOEB - PY4YHOW OYrOBON CBAPKOWN.

4.3.1. CBapka py4Has gyrosas
4.3.1.1. CoeanHeHus cTbikoBble 6e3 ckoca kpomok C2

4.3.1.2. CoeamHeHns BepTMKanbHbIX CTbIKOB CO CKOCOM ABYX KpoMok C17
4.3.1.3. CoeanHeHns ropn3oHTarnbHbIX CTbIKOB CO CKOCOM 0gHOM Kpomkn C8

4.3.2. CBapka rasosas
4.3.2.1. CoeamHeHns BepTMKanbHbIX CTbIKOB CO CKOCOM ABYX KpoMok C17
4.3.2.2. CoegnHeHus yrrnosble 6e3 ckoca KpOMOK (BBapka natpybkos) Y18

4.3.3. CBapka py4Hasi aproHogyroBas

4.3.3.1. CoeanHeHns BepTuKanbHbIX CTbIKOB 06e3 ckoca kpomok C2

4.3.3.2. CoeanHeHns BepTMKanbHbIX CTbIKOB CO CKOCOM ABYX KpoMok C17

4.3.3.3. CoeamHeHns BepTMKanbHbIX CTbIKOB CO CKOCOM KPOMOK Ha CbeMHown noaknaake C18

4.3.4. CBapka KOMOUHMPOBaHHas

4.3.4.1. CoeamHeHns BepTMKanbHbIX CTbIKOB CO CKOCOM ABYX KpoMok C17

4.3.4.2. CoeanHeHNs BepTMKanbHbIX CTBIKOB CO CKOCOM KPOMOK Ha CbeMHown noaknaake C18

4.3.4.3. CoeuHeHNs BepTMKanbHbIX CTBIKOB CO CKOCOM KPOMOK Ha OCTaloLLencs LUMnuHApUYecKon nogknagke
C19

4.4. HopmupoBaHue pacxofa MatepuarnoB npu cBapke coeauHeHumn
apMaTypbl U 3aknagHblx geTanen xene3obeTOHHbIX KOHCTPYKLMNA

TexHn4eckas YacTb.

MpenctaBneHHble B pasgene HOPMbl pacxofa MartepuanoB pas3paboTaHbl cneumanucTamm  UHCTUTYT
BIMTUmMoHTaxcnewucTpor n onybnukosaHbl usgatensctsom "Ctponmsgat” B8 1990 rogy B Buae BCH 416-81 "O6uwue
NpOM3BOACTBEHHbIE HOPMbI pacxoJa MaTepuanos B cTpouTenbcTae”, coopHuk 30.

lMpon3BOACTBEHHBIE HOPMbI pacxoda CBApOYHbIX MaTtepuarnoB pa3paboTaHbl Ha OyroBble MeETOAbl CBapKu
COeNHEHNN.

Bce HopmaTtuBHble AaHHble B AaHHOM pasfene npeacraBrieHbl B 03HaKOMUTENbHO-CNpaBoYHOM Buae. [Ans
nonyyYeHnst MOrTHOro oobema uHdopMaLmMmn No KaXxKaoMy coeaMHeHuo cnegyet obpawaTteca kK BCH 416-81 "O6wue
NpOM3BOACTBEHHbIE HOPMbI pacxoda Mmatepuanos B cTpouTtenbctee”, C6opHuk 30.

Hopmamu pasgena npegaycMOTpPeHO NpuMeHeHne anekTpodos no IV rpynne ¢ koadduuneHTom pacxoga 1,7.

Hopmbl pacxoga cBapoOYHbIXx MaTepuanoB B Tabnuuax pasgena npuBefeHbl Ons paBHbIX AMaMeTpoB
cBapuBaeMbIX CTEPXHEN.

Mpn cBapke CTEpXXHEN HepaBHbIX ANMAMETPOB, NPU COOTHoweHun ux 0,8 - 0,9 HeobxogMMO K HOopMam
NPUMEHATb NONPaBOYHbIM KO3 duumeHT 0,9.

4.4.1. CoeanHeHus kpectoobpasHble CTEPXXHEN apMaTypbl
4.4.1.1. Capka To4euYHas npmxsaTkamu (ropn3oHTanbHoOEe U BEPTUKarbHOE NMOMOXEHNE CTEPXKHEN)

4.4.2. CTbIKOBblE COEANHEHMNS CTEPXKHEN apMaTypbl
4.4.2.1. CBapka B MHBEHTapHbIX hopmax

4.4.3. TaBpoBble coeAMHEHWs 3aKnagHbIxX getanemn

4.4.3.1. CBapka B MHBEHTapHbIX hopmax (MONOXKEHNE CTEPXKHEN FTOPU3OHTANBLHOE)

B npunoxeHun 4 npuBeaeHbl HOPMbI pacxoda MatepuanoB Ha 1 CTbiKk Tpy6onpoBOAOB Apyrux AMaMeTpoB, a
TaKk >Xe HOpPMbl pacxoda CBapOYHbIX MaTepuanoB AN NPOBEAEHWA CBapKW paBHbIX MO AMaMeTpy PasfvyHbIX
MeTanIM4eCcKnx CTEPXKHEN.

B npunoxeHun 5 npuBedeHbl KpaTKMe XapakKTEpPUCTWUKM Tpynn 3MeKTPOAOB, NPUMEHSIEMbIX ONS CBapku
pasnuyHbIX BUOAOB MeTansos.

maBa V. HopMmnpoBaHue matepuanos Npu BOCCTaHOBIIEHWUW AeTanemn

5.1. O6Liue cBeaeHus
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B uensix npoaneHus cpoka aKkcnnyatauuu geTtanen, y3noB M KOHCTPYKUMI paspeluaeTcsi npy NpoBeoeHUn
TEXHMYECKOro 0OCMNyXMBaHWS, PEMOHTa MPUMEHSATb PasfMyHbie CnocoObl BOCCTAHOBUTENBHOW U YMPOYHSIOLLEN
HannaBKX 1 HamnbINEeHWs.

K cnocobam Hannaeku OTHOCSTCA: aBTOMaTU4YecKasi U MexaHU3npoBaHHas (MoryaBToMaTmyeckas) Hannaeka
MOPOLLUKOBOV MPOBOSIOKOW, NEHTOM B Cpede 3aluTHbIX rasoB; pyqHasl, LWTYYHbIM 3MEKTPOAOM; Nna3MeHHas,
BMOpoayroBas; ra3onopoLUKOBasi; MHAYKLUMOHHAS, MNacTUHYaTLIM 3NEKTPOLAOM.

HaHeceHne  nNOKPbITUW  HanbIMEeHWEM  MOXeT  MPOM3BOAMTLCA  Tak  Ha3blBAeMOW 3MeKTPOoaYyroBow
MeTannmsaumen.

HannaBka n HanbineHve MMET ABa OCHOBHbIX HAa3HAYeHWs! - BOCCTAHOBMEHNE U3HOLLEHHbIX MOBEPXHOCTEN
00 nepBOHaYarnbHbIX reOMeTpUYEeCKUX pasMepoB U HaHeCEHNe Matepuanos, npuaarLmx pabodemy crnoto aetanen
MOBbILLEHHbIE CBOWNCTBA: N3HOCO- N TEMNNOCTONKOCTb, KOPPO3MOHHYIO CTOMKOCTb, MPOYHOCTb U Ap.

Boibop cnocoba BOCCTaAHOBMEHUA UMW  YNPOYHEHWS  OOIKEH  onpedenaTbcs  TpeboBaHuaMMU,
npeabaABAsSeMbIMU K Ka4eCTBY HAHECEHHOro MeTanna, xapakTepy aKCnnyaTaumoHHON Harpy3km U ero CTOMMOCTbIO.

KoHCTpyKUMM 1 peTanu MalWvH M MEXaHU3MOB, UMelLmx Oonblwon u3Hoc (0T 2 mMm u 6Gonee) wu
noaBeprawLlimecs B 3KCnnyatauum TPEHUK KadeHusi (Hanpumep, rpebHu ©GaHpaxen konec), abpasvBHOMY
M3HALIMBaHWIO, a TaKke AMHaAMMYeckon (yAapHOW) Harpyske (Hanpumep, aBToOCLUENKa) pekomMeHayeTcs
BOCCTaHaBMMBaTb WM YNPOYHSATb, Kak MpaBuno, OYyroBbIMW MEeTOAaMW HanmaBkM C MPUMEHEHWEM MNPUCaO0YHbIX
MaTepuarnos, JaloLWnX BO3MOXHOCTb MOMy4yaTb Ha MOBEPXHOCTU MPOYHbLIA, UBHOCOCTOMKUI crnon meTanna. [nsa atunx
Lenen MOXET MCMOSMb30BaTbCS TakK e U UHAYKLUMOHHAs Hannaeka.

Jetanu u y3nbl, y KOTOPbIX OCHOBHbIMW MPUYMHAMMK Bbixo4a M3 CTPOS SABMSIOTCA HApPYyLLIEHWS MPOYHOCTU
COeIMHEHUS B HEMOABMXHbIX MPECCOBbIX COEANHEHMUAX (Hanpumep, Nocaaky Korneca Ha OCb) U U3HOC COnpAraemMbIX
aetanen (yBenuueHue 3asopa) B MOABWXKHbIX COEOUHEHUsIX (Hanpumep, AeTanu Tuna "Ban"), He Tpebyowux npm
PEMOHTE OOMbLLON TOMNLWMHBI U BbICOKOW MPOYHOCTU HAHOCMMOTO CIOs MOKPBITUS, PEKOMEHAYETCA BOCCTaHaBNUBATb
C MNpYMEHEHMEM MeTOLOB 3MeKTPOAyroBOW MeTannu3aumm, rasoTepMmyeckmx crnocoboB BOCCTAHOBMEHWS U
BMOPOOYroBON HaMnaBKy.

BoccTtaHoBMTENbHAs HanmaBka W HambNeHWe MonyyYunuM pasBuTUEe B  TEXHOMOMUMYECKMX PELLUEHUSIX,
npeanoxeHHblx cneumanuctammn Gryr "BHUWMKT", kotopble usnoxeHbl nHCTpykumsax N T BHUWDKT 0502/7-01
"BoccTaHoBneHue getanen nogBwKHOrO coctasa Tuna "Ban" rasotepmuyeckum HanbineHnem" n N TU BHUWMXT
0501/-99 "YnpoueHne anemMeHTOB aBTOCLENMHOro YCTPOWCTBA ra3onopoLLKOBON HanmnaBKoW Ha nponaHe".

5.2. MeToanka HOpMMpOBaHUS pacxofa MaTtepuanos npu
BOCCTaHOBMEHUN AeTanen MeToAoM HannaBKu

HannaBka - HaHeceHne ¢ NOMOLLbIO CBapKX NMaBfieHNeM Crosi MeTanna Ha NoBEePXHOCTb M3aenus.

OcCHOBHOE HasHayeHue HamnmaBkM Ha >Xene3HOAOPOXHOM TpaHCrnopTe - BOCCTAHOBMEHWE W3HOLLEHHbIX
getanev v y3noB MOOBWKHOIO COCTaBa M NyTU C LiENbo UX NOBTOPHOIO UCMOMb30BaHMS Y CHDKEHWS pacxoda HOBbIX
3anacHbIX YacTemn.

lMpn BOCCTaHOBNEHUW, PEMOHTE HaMMaeKy BbINOMHAKT MNPUMMEPHO TEM e MeTanfoM, W3 KOTOPOro
N3roTOBNEHO M3denue, OOHAKO Takoe pelleHne He Bcerga uenecoobpasHo. MHorga mpu M3roTOBREHWUM HOBbIX
aetanen (1 gaxe npu peMoHTe) LienecoobpasHen Ha NOBEPXHOCTU NOMY4YMTb METans, OTNMYaLWunes oT MeTanna
getanun. Tak, Hanpumep, ecnu AgeTanb (M3genue) gorkHa onpedensaTe ObLyl0 MPOYHOCTb, KOTOpas 3aBUCUMT OT
CBOWCTB MeTanna u ero CevyeHusi, TO MOBEPXHOCTHblE CriOM 4YacToO AONOMHMTENbHO [OMMKHbI paboTatb Ha
abpasuBHbIi 1N abpasuBHOYOAPHbBIN W3HOC (HanpaBnsiolWMe CTaHuH, 3yObsi KOBLUEW 3E€MIEpPOMHbIX OpYAWMN,
Xenoba BankoB KaHaTHO-MOABEMHbIX YCTPOWCTB M Ap.). B aTOM cnyyae Ha BHewHwW cron getanu MoxeT bbiTb
HaHeCeH 3a CYeT HamnaeBk/  creuuanbHbin  MeTann, obnagawwmi  NOBbILLEHHBIMU NPOYHOCTHLIMU
XapakTepucTukamu.

Mpw BbINONHEHUN paboT NO HanMaBke HOPMUPYETCA PacXOA SMEeKTPOAO0B, NOPOLLKOBOW MPOBOSIOKM, CTaNbHbIX
W YyTyHHbIX NTEHT, roca, 3aLUTHbIX ra3oB.

Hopma pacxofa cBapo4HbIx MaTepuarnoB Afsi HannaBkM yCTaHaBNUBAETCA UCXOAst U3 HOpMaTMBa yAEeNbHOro
pacxoga CBapOYHOro Matepuvarna u pac4eTHoro obbema HanmnaeneHHoOro maTepuana.

Moo HopmaTuBOM yOenbHOro pacxoda CBapOYHOro matepuana (ganee no TekcTy rnasbl - "HopmaTtme")
MOHUMAETCA MaKCUMarnbHO [OMyCcTUMOE €ero KOMnuM4yecTBO, Heobxogumoe Ans MOnyYyeHus B onpedeneHHbIX
NPOM3BOACTBEHHbIX YCITOBUSIX CITOS HANNaBneHHOro MeTanmna cedyeHnem 1 KB. MM 1 AnunHon 1 m.

HopmaTuB yoenbHOro pacxoga anekTpoaoB, NOPOLUKOBOW MPOBOSIOKU, CTaNbHOW M YyryHHOW NeHT, dorocoB
npu Hannaeke onpegenseTcs no opmyne:

H

H
H = QuM x K KI'/KB.MM X M G.D
YPP P
roe:
QuM - Macca HamIaBIgEeMOT'O Merajyla cedeHreM 1 kB.MM

v mmmHoM 1 M, XD
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H
K - KO2bdMUMEHT pacxoma 3JIEKTPOoma, NPOBOJIOKU, JIEHTH,
P YUMTHBAOIMA MX OTXOOH M [OTEPM, KOTOPHIM MNPUHMMAETCH 10
Tabmuue 5.1.

QHM 3aBUCUT TONMbKO OT MMIOTHOCTM HaMmaBiseMoro Metarna, koTopas Npu MCNOSb30BaHUM CTalbHbIX
3NEeKTPOOOB M NMPOBONIOKM KonebneTtcst B y3kMx npegenax U MoxeT OblTb MPUHATA ANS pacyeToB Kak MOCTOSIHHAs
BENUYMHA.

B cootBetctBUM ¢ PAC 82-201-96 yaenbHbI BEC HaNMaBneHHOro MeTanna C MCnofb3oBaHMeM "ronbix' u
TOHKOMOKPbITbIX 3MEKTPOAOB NPUHMMAaETCs paBHbIM 7,5 r/ky6.cM, a C MICNONb30BaHMEM TONCTOMOKPbLITLIX 3NEKTPOA0B
- 7,8 r/ky6.cm.

[na npoBeaeHnst pacyeToB NpUHUMAEM yAenbHbIN BEC HAMMNaBMEHHOro MeTana paBHbIM 7,8 r/ky6.cM, B 3TOM
cnyyae QHmM = 0,0078 (kr/kB.MM*M), TO €CTb NPMHUMAET TOXE 3HAYeHue, YTO U NpuBeaeHHoe B chopmyne 4.1.

MogeTanbHas HopMa pacxoda HannaBoYHOro MaTepuana paccy1TbIBaeTcs no dpopmyne:

H H
H =H x V xr/ger., (5.2)
YPP
roe:
V - pacuerHas = BejmMumuHa  oObeMa  HAILUIABJISEMOTO  MeTaja,

onpernesideMad I10 @opMyne -

V=axbxlL,

roe:

a - CcpemHdad TOJIMHa CJIOA HAIJaBJIEHHOI'O MeTajlJla B MM,
b - HLMpriHa 3O0HEBElI HallJlaBJIEHMA nOeTajlii, MM,

L - IJIMHa 30HBI HallJlaBJIEHMA OeTajiii, M.

FeomeTpmquKme pasmMepbl, HeobOxogumble ans onpeaeneHnda pacquHoPl BENUYMHbLI 0O bEeMa HannaBnNeHHOro
MeTanna, onpeaendarTcda Ha OCHOBaHUNU TEXHONOrM4yeckom OOKyMeHTaunn Ha BOCCTaHaBIMBaeMyto getarb.

Mpumep pacyeTa HOpM pacxofa mMaTepvanos NPU NPOBEAEHUN HaMNMaBKW.

TpebyeTcs paccumMTaTb HOPMY pacxofa MaTtepuanoB Ha NPOBeAEHUE HannaBky NPY BOCCTAHOBNEHUN AeTanu
n.

Mpun BbINONHEHMM PabOoT NO HanMnaBke HOPMUPYETCSA pacxol ANEKTPOA0B, MOPOLLKOBOW NPOBOMOKN, CTamNbHbIX
W YYTYHHbLIX EHT, dortoca.

VcxoaHble JaHHbIe.

Mpn BOCCTaHOBMEHUM AeTanu HannaBKy BbINOMHAT NPUMEPHO TEM Xe MeTaroM, U3 KOTOPOro U3roToBNeHo
nsgenue - ctanb 3 (yaenbHbii Bec 7,8 r/ ky6.cm).

CpepnHsas TonwmHa crnosi HannaeneHHoro metanna, a = 2,0 Mm.

LUnpuHa 30HbI HannaeneHus getanu, b = 25 mm.

[OnvHa 30Hbl Hannaenexnus getanu, L = 0,5 m.

Hopmy pacxoga matepmanoB paccuuMtaTtb A8 BCEX BMAOB HaMfaBKM UM TUMOB HannaBnsembix MaTepuaros,
npuBeaeHHbIX B Tabnumue 5.1.

MNopgeTanbHas HopMa pacxoja HannaBoOYHOro MaTepuarna paccumTbliBaeTcs no opmyne 5.2:

H H H
H = H x V =0um x K XV,
YPP P
roe:
QuM - Macca HamnJIaBiIsgeMoTo MeTajsia cedenmeM 1 xB.MM
u gmvuout 1 M, mpuuamMaercs pasHem 00,0078 xr;
H
K - ko3bduuMEeHT pacxoIa BJIeKTpOona, NPOBOJIOKM, JIEHTH,
P YUMTBIBAOWMIA MX OTXONH M NOTEPU, NPUHUMAETCS IO Tadiuie
5.1.;
V - pacueTHas BenuuMHa OOBEeMa HAIJIaBJIsSeMOI'0 MeTajlia,

omnpemenaeMasa mo dopmyse: V = a x b x L =
2 x 25 x 0,5 =2,5 (x.MmmM*Mm) -

C y4eToM ykasaHHbIX YCNoBUIA hopMyrna Afs pacyeTa HOpM pacxoga NpUHMMaeT BUA:
H H

H =0,0078 x K x 2,5
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P
PesynbTatbl pacyeTta HOpM pacxoga [Ans BCeX BMAOB HanmaBkym M TUNOB HamnnasfseMblX MaTepuanos
npuBeaeHbl B rpacpe 6 Tabnuubl 5.1. A.
HopmatuBbl yaenbHOro pacxofga rasoB npwu rasoBow Hannaske cnnasBom "CopmanT-1" npeacraBneHbl B
Tabnuue 5.2.

Tabnuua 5.2
HopmaTuBbl yaensHOro pacxoga rasos
npu ra3oBon Hannaske cnnasom "CopmanT-1",
T
H , KyB.M/KD copmamnTa
YPP

Hannaeka auerwmieHoM|HannaBka npornaH-O6yTaHoM|HanjmaBka IPUPOIHEIM I'a30M

aleTrJIEH | KMCJIOPO nponaH—GyTaH KMCJiopon HpI/IpO,HHBHZ I'a3 | K1UCJIopoLn

1,4 1,6 0,8 2,8 2,5 3,7

Hopma pacxoaa rasos npu Hannaske copmanTa onpeaenseTca no opmyne:
T T
H =H x Qum ky6.m/merT., (5.3
YPP
roe:
QuM - Macca HANJIABJIEHHOTO CIIABa, KI.

Macca HannaBeneHHOro cnnaea Ha geTarnb onpegenseTcs no gopmyne 5.2:

H
Q==H x V kr/ger.,
CopMaMT
Toe:
H
H - HOPMATHUB YyIEJIbLHOTO pacxoma NpyTKa crijasa ' Copmant'',
Copmant KOTOpHI onpemendercsa no gopmyse 5.1 n ¢ yuerom
3HAUEHUH
H
K = 1,05 (ratmmua 5.1) OymeT mMeTh 3HAUEHUE:
P
H H
H = Qum x K =0,78 x 1,05 = 0,00819 xr/xB.MM*M
CopMaMT P

Takvm obpa3om, Macca HannaBneHHOro cnnasa MoXeT ObiTb onpeaeneHa no gopmyne:
H
Q=48 x V = 0,00819 x V (xr/metr.) (.27
CopMaMT
Mpumep pacyeTa HOpMbI pacxofa ra3oB Npu ra3oBoK Hannaeke cnnasom "Copmant”.
VcxoaHble JaHHbIe.
HannaBka ocywectengetca npytkom cnnaea "Copmant' (cedyeHMe 6 MM) C  MCMNONb30OBaHWEM
aueTUNEeHOKNCIOPOAHOW rOpPernkKu.
Mo TexHomoruyeckom [OKyMeHTauun OOBbEM HannaBneHHOro meTanna AOMKeH COCTaBnsATb 4 KB.MM*M
(AMmx20MMx0,2Mm).
Mo copmyne 5.2' onpegenseTca BeC HannasBneHHOro cnnasa:
H
Q==H x V = 0,00819 x 4 = 0,0328 (xr)
CopMaMT
Hopma pacxofa rasoB onpegensetcs no coopmyne 5.3, ¢ yueToM AaHHbIX NpBeAeHHbIX B Tabnuue 5.2.
Hopma pacxofa aueTtuneHa byget paBHa:
AnleTUIIeHa AuneTuieHa
H = H x Q=1,4 x 0,0328 = 0,0459 (xy6.m/kr)-
YPP
Hopma pacxoga kucnopoga 6ynet paBHa:
Kncisopona Kucsiopona
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H = H x Q=1,6 x 0,0328 = 0,0525 (xy.m/xr)
YPP

5.3. MeToanka HopMMpoBaHUs pacxofa MaTtepuanos npu
BOCCTaHOBMEHUN AeTanen MeToaoM 3reKTpoayroBon MeTtannMsaumm

CywHoCTb MeTOAda 9neKkTpOoAyroBoW  MeTannusauum  3akniovyaeTcd B HenpepbiBHOM  MMaBreHun
ANEKTPUYECKON Oyron meTanna, pacrnbifieHUM €ero Ha Mernbyanlive 4YacTuubl M HaHeCeHWM KX Ha crneuuansHO
NMOArOTOBMNEHHYIO MNOBEPXHOCTb. [lomagas Ha MeTannusanpyemyrd MNOBEPXHOCTb YacTuubl AedopMupyroTcs,
HarpoMOXJalTca Apyr Ha Apyra 1M obpasylT MeTannusauMoHHOE MOKPbITUE CrOUCTOro cTpoeHus. [MokpbiTue
MeTannom NoBepXHOCTU, Kak NpaBumo, NpoM3BOANTCH B HECKOMbKO NPOXOA0B.

[na metannusauumn NnocpeacTBOM pachnbifieHVst UCNONb3YHOT: a) uncTele meTannbl: Al, Fe, Ni, Sn, Pb, Zn, Cun
ap.; 6) cnnaebl: HepxaBetoLwas crtanb, 6poH3a, naTyHb; B) ncesgocnnasbl: Al - Pb, Al - Pb - Zn, Fe - Cu.

MeTannu3aumnoHHbIE MOKPbLITUS MPUMEHSAOTCS C  LUENbl: MOBbILIEHUS aHTUKOPPO3MOHHOW CTOMKOCTH,
MOBbLILLEHNST aHTUMPUKLMOHHBIX CBOMCTB, MOBBILIEHUS XapOCTOMKOCTM M OrHECTOMKOCTM OCHOBHOrO Marepuana,
NOBbILLEHNSI OTPaXaTeNbHON CNOCOBHOCTH, BbIpaBHUBAHUA NOBEPXHOCTU M YCTPAHEHMS MOBEPXHOCTHbIX Ae(EKTOB.

OCHOBHbIM HeOCTaTKOM MeTannMaauum aenaTca 6onbLlias NopmucTocTb (40 20 %) U 3HaUMTENbHbIE NOTEPU
MeTanna npu pacnbineHuun. [na noBbiLeHUs NAOTHOCTU U YMEHbLUEHUS MPOHULLAEMOCTM MOKPbITUIA UCNONb3YHTCA
pa3Hoobpa3sHbie NPONUTKN, CTOMKNE K BO3LENCTBUIO arpeCcCUBHbIX Cpef, a Takxke oKpacka.

Mpn wmeTannusaumMm cuenneHMe YacTul C OCHOBaHMEeM MpoMCXoauT BCMEACTBME LLUEpPOXOBaTOCTU
NMOBEPXHOCTM NoA AEACTBUEM MOMNEKYNSIPHBIX CUIT Y1 HOCUT, B OCHOBHOM, MEXaHUYECKUI XapaKkTep.

MeTannu3aunoHHbIe MOKPBLITUA HAHOCAT, rMaBHbIM 00pa3oM, cneuuanbHbIMU annapaTamu NpPOBONOYHOrO
TMNa - ANeKTpoMeTannmMaMTopamu. YCTaHOBKN AN HAHECEHWSI NMOPOLLKOBbLIX MaTepUanoB UCMOMb3YOTCS pexe.

MpuHuunmansHasi cxema paboTbl 3NEKTPOMETaNNM3NTOPOB COCTOMT B cnefytoulem. Yepes aBa kaHana B
ropenke HenpepbIBHO NOAAKTCS ABEe NPOBOMNOKM (AnameTpom (B nHtepsane) 1,5 - 3,2 Mm), Mexay KOHLLaMN KOTOPbIX
BO3OyXgaeTca anekTpuyeckad nAyra, 3a CYeT Tenna KOTOpOoM WM MPOMCXOOAUT pacnnasBfieHMe MpPOBOSIOKU.
PacnnaBneHHbI MeTann nogxsaTbiBaeTCA CTPyel ©XaToro BO3gyxa, MCTEeKaloLwero M3 UeHTpanbHoro conna
aneKkTpoMeTannu3aTopa, pacnbinaeTcs, 1 B BUAE XUOKUX Kanesb HAHOCMTCSA Ha MOBEPXHOCTb HambINseMon geTanu.

lMoBepxHOCTb AeTanu, npegHasHadeHHasd noA MeTannusauuio, AO0MmKHa ObiTb MOArOTOBMEHA, O4uMLleHa OT
rpsisan, Mmacen, pxaBuuHbl M T.n. O4YMCTKY M MOWMKY [eTaner OCYLEeCTBASIT OOWENnpUHATLIMA  MeTogamMu.
Paspellaetcs npumeHsTb npokanvBaHwe pgetanenm B neun npu Temnepatype 150-200 rpag.C B TedeHue (B
nutepsane) 0,5 - 1,0 yaca.

MoaroToBKy MOBEPXHOCTW NOA MeTannmM3auuio npomsBogaT apobecTpyriHom (NeckocTpymnHowm) obpaboTkon.
lMoBepxHOCTU, nognexaiime Takon obpaboTke, HE OOMKHbI MMETb 3ayCEHLEB, OCTPbIX KPOMOK, CBAPOYHbIX OpbI3T,
ocTaTkoB dontoca.

Mpn abpasmBocTpyriHON 06paboTKe MCMOMb3yT 3MEKTPOKOPYHA 3epHUMCTOCTbI0 Homep 80-150 no MOCT
3647-80 n pgpobb OYK no FOCT 11964-81E. PacuyeT HOpM pacxoga abpasuBHbIX MartepuanoB u apobu
OCYLLECTBNSAETCHA B COOTBETCTBUM C METOAMKAMMU, N3NOXKEHHLIMU B rnase 13.

Mepen obpaboTkon noBepxHOCTUM obezxupusatoT. [ns obecnevyeHus aare3umn (M COOTBETCTBEHHO BbICOKOrO
KayecTBa MeTannM3aLMOHHOrO MOKPbITMS) BpeMS Mexay onepauusmMy MOArOTOBKM U HAaMbIIEHUS HE OOIDKHO
npeBbiwaTh 2-X 4acoB. [Na CHMXEHUS TEePMUYECKUX BHYTPEHHMX HaMNpsKEeHWW npouecc MeTannu3auumu cnepyet
BECTM C nepepbiBaMy MexXay OTAeNbHbIMWM MpoXodamu, He Aonyckasi neperpesa MeTannuavpyemMon noBEpPXHOCTU
MeTannuanpyemMon NnoBepPXHOCTH.

OCHOBHbIMY NperMyLLeCTBaMN MPUMEHEHWS MeTanNMn3aLoHHbIX MOKPLITUIA ABMASIOTCS:

BbICOKast aHTUKOPPO3MOHHAsA CTOMKOCTb METannmM3aunoHHbIX NOKPbITUN;

oTcyTCcTBME AedopMaLMn U3nenui;

MOBUNBHOCTb METAaNNU3auUMOHHbIX YCTAHOBOK U BO3MOXHOCTb HaHECEHMWS 3alUMTHbIX MOKPbITUIA B NONEBbIX
YCNoBUSIX;

BblCOKasi NPON3BOANTENBHOCTbL NPOLEeCcCa;

BblCOKass aAre3voHHasi MpPOYHOCTb METannM3aLUUoHHbIX MOKPbITUA (B CPaBHEHMU NAKOKPACOYHbIMU
NOKPLITUAMN);

BbICOKME NIIacTUYECKME XapaKTEPUCTUKN MEeTannM3aLUnoHHbIX MOKPbITUNA.

Mpu BbINONHEHUN paboT NO MeTannM3auuy NOBEPXHOCTM BOCCTaHABMMBAEMOW AeTany HOPMUPYETCs pacxos
CBapoyHOW npoBorioku. B kavecTBe BCnomoraTesibHbIX MaTepuarioB MWCMoNb3yeTcs YyanT-CnupuT, candeTkn
xnonyatobymaHble.

Hopma pacxoga metanna npu Mmetannusauum pacnbifieHMeM onpeaenseTcs no opmyne:

(5.4)

BenuunHa qH onpegensaeTca pac4eToM no oopmyne:

(5.5)

Mpu pacyeTe yoenbHOro pacxoga MeTtanna cnegyet UCXOAUTb M3 AaHHbIx Tabnuupl 5.3. MNMpu Gonblien nnm
MEHbLUEN TOMLLMHE HaMbINIEHHOro CNos MeTanna, YeM ykasaHo B rpade 2 Tabnuubl 5.3, yaenbHbI pacxoj meTanna
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COOTBETCTBEHHO NpOonopuMoHanbHO yBeNMYMBaeTCA UIMN YMEHbLUIAETCA.

Tabnuua 5.3
YaenbHbI pacxod pasnuyHbiX METAMMOB NpY MeTanmaaumm
MeTaJst ToJNyHa HAMBJIEHHOTO | YIOEeJNbHEM Bec |YOeJNbHHM pPacxomn
cJloa MeTanjia B MM HaNLUIEHHOTO |MeTajja B I'/KB.M
MeTasljia B
r/xKy6.CcM
1 2 3 4
AJIIOMVHMNM 0,03 2,31 69,3
IMHK 0,03 6,325 190,75
CBUHeLl 0,03 9,773 293,19
Mensb 0,03 7,51 225,30
0O510BO 0,03 6,82 204,60
JlaTyHb 0,03 7,324 219,72
XKeseso 0,03 7,02 210,60

B cnyyvyae Mmetannusauunm ncesogocniasamMu unu cnnaBamMmm CroXHOro coctaBea yp,eanbM BeC HanblN1IeHHOro
cnos onpegensaeTcsa no oopmyne:
(5.6)

Ecnn coctaB crnoxHoro martepuana wnu cnnaBa HeEW3BECTEH, YAEnNbHbIA BEC €ro MOXHO onpefenuTb
aKkcnepumeHTaneHbiM nytem. OO6pasel B3BelMBaEeTCA Ha aHanuMTuU4eckux Becax. W3BecTHbIMM MeTogamu
onpenensetcs obbem obpasua cnnasa. PasgenvB Bec obpasua Ha MnonyyeHHblin obbem, HaxogoAaT WMCKOMOe
3HayeHune ygernbLHOro Beca maTepuana.

lMony4yeHHoEe pacyeTHbIM U 3KCMepUMeEHTarnbHbIM NyTeM 3Ha4YeHWe yaenbHOro Beca crnnasa CroXHOro coctasa
ucnonb3yeTcs Ans onpeaeneHnss YACIIEHHOro 3Ha4YeHWs yOernbHOro Beca Yxe HannasneHHoro metanna.

[na npoBegeHWs pacyeToB yAernbHbIA BEC HamnnaBneHHOro meTtanna npuHumaeTcs paBHbiM 80% OT ero
WUCTUHHOrO (PacCYMTaHHOrO) 3Ha4YeHUs. JTO CBSA3AHO CO 3HAUUTENbHbLIM MOBbILLEHNEM NMOPUCTOCTM HAHECEHHOTO Ha
NoBepxXHOCTb MeTanna.

MoTepn meTanna npu mMeTannuMsauuu Ha yrap 3aBUCHAT OT CBOWCTB MPUMEHAEMOro Metanna, Temneparypbl
MCnonb3yemMon B MeTannm3aumoHHOM annaparte U ero OT KOHCTPYKLIMK.

Opu1eHTUpPOBOYHO, yrap MeTannoB Npuv MeTannM3aumm MOXHO MPUHMMATb PaBHbIM yrapy npuv nraBke 3TUX
meTtannos (tTabnuua 5.4).

Tabnuua 5.4
MoTepw Ha yrap npu Nnaeke pasnuyHbiX MeTansos
HamMeHOBaHME MeTajlla MM CIJIaBa % yrapa mnpu njiaeke
AJIIOMUHUM 1,5
uHK 2,5
CBUHeLl 1,0
Menb 1,5
OJloBO 1,0
JlaTyHb 2,0
Xemeso 0,5
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Bbonee TOYHO nNOTepM MeTannmoB Ha yrap NpuM  MeTannM3auMm  MOryT  ObITb  OnpedeneHsbl
nabopaTopHO-3KCNepUMEHTarNbHbIM MYTEM MO CreayloLLen MeTOOUKE.

BbibupaeTcsa onTMManbHbIN pexnm MeTannusauuu ns usydyaemoro metanna, B3eluMBaeTcsd Heobxoanmoe
KOMMYEeCTBO NPOBOSIOKM 1M 06pasLbl, nognexaiime metannmsawmu.

O6pa3subl MeTannuaupyrlT Tak, 4ToObl MOTepyM Ha pacnbil ObiNM paBHbl HYM, ONS 4Yero MoBepXHOCTb
06pasLoB BbIOMPaeTCAa MaKCUMarnbHOW, a ApYrne BO3MOXHble OTXOAbl MeTanna MOXHO 6bino 6bl cobpaTb K
B3BecuTb. PasHuua B Becax nspacxogoBaHHOro MeTanna B Buae npoBOJIOKM M HaMbINEHHOro Ha obpasiuax meTtanna
JaeT BenuyuHy abconioTHbIXx MOoTepb Ha yrap. OTHOcuMTenbHas BenuuMHA yrapa B MpOLEeHTax onpegensietcd
OTHOLLIEHNEM BeNMYMHbI abCOMTHBLIX NOTEPL K BECY N3PACX040BaHHOW NPOBOSIOKM, YMHOXEHHOM Ha 100.

Mpn atom xe meToamke MOryT ObiTb onpedeneHbl noTepy MeTtanna Ha pacnbein Anbda(2). MNpu atom
onpegensemas BenvuMHa notepb A0MmkHa ObITb YyMEHbLLIEHA Ha BENUYMHY NOTEPb Ha yrap.

MoTepn Ha pacnbin 3aBUCAT rMaBHbIM 06pa3oM OT reoMeTPUYECKNX pasMepoB MeTannmnsmpyemon gertanu.
Yem Gonblue meTannusmpyemas NOBEPXHOCTb U MpoLle KoHdurypauus getany, TeM MeHblle notepu. B cpegHem
BENUYMHa Ang BCcex MeTannoB npMHMMaeTcsa paBsHomn 25%.

maea VI. HopmupoBaHue pacxoga kabenbHbIX u3genum
6.1. O6wue nonoxeHus

KabenbHble n3genuvsa nogpasgensoTcs Ha ABe rpynnbi:

yCTaHOBOYHbIE NMpoBOAa M kabenwu;

0BbMOTO4HbIE NpoOBOAA.

YcTaHOBOYHbIE MPOBOAA M kabenu noapasgensioTcs Ha cneayoLlmne TUnbl:

npoBoAa HEM3ONMPOBAHHbIE,;

kabernu cunosble AN CTauMOHAPHOW NPOKMNaaKy;

kabernu cunosble A HECTaLUMOHAPHOW NPOKNaaKu;

npoBoAa 1 LUHYPbl CUMNOBbLIE;

kabernu ynpaBneHusi, KOHTPONs, cUMrHanusaumm; kabenu n NnpoBoaa TePMOINEKTPOAHbIE;

kabernu, NnpoBoAa v LWHYpPbI CBA3W;

kabenn wun npoBoda MOHTaxHble, OOpPTOBble, CyooOBble, ANA reoduanyeckmx paboT, onTuyeckue wu
pagnoyacToTHble BOITHOBOAbI.

lMpoBoga HeM30MMpOBaHHbIE MPUMEHSAKTCS ANs BO3AYLUHbIX TIMHUA 3nekTporepenay, KOHTaKTHOM ceTwu
ANEKTPUULIMPOBAHHbBIX YHACTKOB XXeNe3HOAOPOXHOro TpaHcnopTa.

CunoBble kabenu cTauuoOHapHOW MNPOKMAafZKU nNpeAHasHadeHbl [Ons  nepejayn  3neKTpo3Heprun B
CTaLMOHapHbIX COOPYKEHUsIX (KaHanbl, MOA3EMHbIE COOPYXEHUSA N T.4.).

CwunoBble kabenu HecTauMOHapPHOW MPOKNaAKM NMPUMEHSITCA B LUaxTax, ANsi MOrpyXHbIX 3NEKTPOHACOCOB,
CBETOCUrHanbHOro 06opyaoBaHMs, NOABUMXHOIO COCTaBa XXerne3HOO4OPOXHOro TpaHcnopTa, NyTeBoW TexHUKWU. Ons
3NEeKTPOaYyroBOWn CBapKW.

CunoBble npoBoAa W LUHYpbl NpeAHa3HaYeHbl AN 3NEeKTPUYECKMX YCTAHOBOK, aBTOTPAKTOPHOW TEXHUKMU,
OCBETUTENBbHOW annapaTypbl, BbIBOAOB OOMOTOK 3MEKTPUYECKUX MaLUUH, MOABUXHOIO COCTaBa U MyTeBOW TEXHUKU
XKerne3HOA0POXHOro TpaHenopTa.

Kabenu ynpaBneHusi, KOHTPONS, CMrHanu3auMm NpUMEHSIIOTCA B CUCTEMax aBTOMaTMYECKOro ynpaBneHus u
KOHTPONSA TEXHUYECKUX CPEACTB, YCTPONCTBAX aBTOMATUKN U TeNeMEeXaHUKN.

Kabenn, npoBoga u LWHypbl CBA3W UCMOMb3YTCA B CUCTEMax CBA3N (TenedOHHOW, FPOMKOrOBOPSALLEN,
ONTUKO-BOMOKOHHOM U T.A4.).

OBMOoTO4YHbIE NPOBOAA pa3fAenstoT Ha cneayoLme TUMbI:

npoBoga 0O6MOTOYHbIE C 3ManNeBow N3oNAUnNen;

npoBoAa 0OMOTOYHbIE C BONTOKHUCTOM U APYrMW BUAAMU U30MNALMN.

OBMOTO4YHbIE MPOBOAA NPUMEHSIOTCA NS U3rOTOBNEHNS Y3OB 3NIEKTPUYECKMX annapaTtoB U MaLLVH: KaTyLLKK
MOMCOB, AKOPEW; BKMOYatoLLMe, yaepXKMBatoLLMe KaTyLKY, pasMarHnymBaroLme BUTKA 1 T.4.

KabenbHble nsgenus BbinyckatoTca B 6apabaHax nnu Byxtax. B kaxgom 6apabaHe nnu Byxte moxeT 6biTb
HECKOMbKO KYyCKOB npoBoga. [aHHoe ycrnoBue yka3aHO B COOTBETCTBYWLUMX CTaHOapTax Ha Mmarepuwan, no
COrnacoBaHMI0 C 3aKa34yMKOM MOTYT BbinyckaTbcs 6apabaHbl nnm ByxTbl ¢ LenbiM NPoOBOAOM, 6e3 AONONMHUTENBHBIX
KYCKOB.

6.2. MeToanka HOpMMPOBaHMA pacxoga
YCTaHOBOYHbIX MPOBOAOB U kKabens

Hopmy pacxofa ycTaHOBOYHbIX KabenbHbIX 34ennii paccunTLIBaOT MO Crieayrowmm dhopmynam:
ONsi MaTepuanoBs, pacxon, KOTOPbIX UCHUCIISIETCA B MeTpax:
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H=1I3x K, M ; (6.0
ana matepuanoB, pacxod KOTOPbIX UCHUCTAETCA B KUnorpamMmmaxt
H = P3 x K, xT, (6.19)

roe:

I3 - ANnHa 3aroToBKNU, M;

P3 - Bec 3aroToBkM, Kr;

K - koa(ppmumeHT, yunToiBatoWMin NOTEPU OT HEKPATHOCTU MaTepuana.

KoadphpumumeHT, yuntbiBaoWwmin NOTEpU OT HEKPATHOCTU MaTepuana, onpeaenstoT Nno creayowmnm popmynam:
Ana MaTepuarnos, pacxoq KOTOPbIX UCHMCASETCH B MeTpax:

K = Lcp /7 (Lcp - 0,5 13); (6.2)
ana matepuanoB, pacxoq KOTOPbIX UCHUCTAETCA B KUnorpamMmmaxt

K = Ppcp / (Pcp - 0,5 P3), (6.27)
roe:
Lcp - cpegHasa anvHa B 6apabaHe unu 6yxTe nposoaa, M;
Pcp - cpegHun Bec 6apabaHa, GyxTbl IPOBOAA, K.

CpegHioto anvHy Lep u cpegHuin Bec Pcp paccumTtbhiBaloT no ¢opmyne (2.2) Ha OCHOBaHWW [aHHbIX,
yKa3aHHbIX B COOTBETCTBYIOLUUX CTaHAapTax Ha yCTaHOBOYHbIE kKabenbHble n3genus.
KoapdumumeHT ncnonb3oBaHusa matepuana onpegensoT no dopmyne (2.10).

6.3. MeToavka HOpMMpPOBaHMSA pacxofa 06GMOTOYHbIX MPOBOAOB

Hopmy pacxofa o6MOTOYHLIX NPOBOAOB paccyMTLIBAKOT B CrieaytoLem nopsiake:

onpefeneHve Beca NpoBoAa Ha 3aXUM;

onpegerneHve Beca 3aroToBk1 NPoOBOAA;

onpefeneHve cpegHero Beca nposoaa B bapabaHe unu byxre;

onpefeneHve cpegHero Yncrna Kyckos nposoga B 6apabaHe nnum byxre;

onpefeneHve KoaduLmeHTa, yuMTbIBalOLLEro NOTEPU OT HEKpATHOCTU NpoBoaa B 6bapabaHe nnu Gyxre;
onpepenexve k0ahULMEHTa, YYUTLIBAIOLLENO NOTEPU OT HEKPATHOCTU NPOBOAA B KYCKE;

pacyeT HOpMbI pacxofa NpoBoAa Ha usaenue;

onpegeneHne KO3 urumMeHTa ncnonb3oBaHUA MaTepuana.

Bec 06MOTOYHOrO NPOBOAA Ha 3aXkMM onpeaensioT no dopmyne:

Psax = lzax x q, xr, (6.3)

roe:
[3a - AnNHa 0GMOTOYHOrO NPOBOAA Ha 3aXUM, M;
g - BEC 1 MOroHHOro MeTpa 06MOTOYHOro NPOBOAA, Kr.

[OnuHa o6MOTOYHOro NPoBOAA Ha 3aXMM 3aBUCUT OT KOHCTPYKUMM Onpasku, wiabnoHa unu npmucnocobneHns
AN HAMOTKM n3genusa n npuHumaeTcs I3ax = (0,02 - 0,1) m.
Bec 3arotoBkrM 06MOTOYHOroO NpoBoAa Ha M3genue paccuMTbIBalOT Mo hopmyne:

Pz = Pu + Psax, Kr, (6.4
roe:
Pu - Bec o6MOTOYHOro MpoBoaa B uagenuu, kr. OnpeaensieTcss No KOHCTPYKTOPCKOW [OKyMEHTauuu Ha
nsgenwuve.

CpepHwuii Bec 06mMoTo4HOrO npoeoga B 6apabaHe nnu Byxre paccuntbiBatoT no dopmyne (2.2) Ha OCHOBaHWM
[AaHHbIX, YKa3aHHbIX B COOTBETCTBYIOLLMX CTaHAapTax Ha NpoBoA,.
CpegnHee uncno kyckoB 06MOTOYHOro npoeoza B 6apabaHe munu GyxTe onpegensaoT no dopmyne:
n=(m1L+n2) /2, (6.5)

roe:
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nl - MMHMMaNbHOE YMCNO KycKOB NpoBoaa B 6bapabaHe unu Byxre;
N2 - MakcumanbsHOe YMCro KyckoB npoBofa B bapabaHe unu byxre.

KoahurumeHT, yunTbiBaOWmMiA NOTEPU OT HEKPATHOCTU npoBoda B GapabaHe unu GyxTe pacCcuMTbIBalOT MO
dopmyne (6.2").
KoahpumumeHT, yuntbiBaowmin nOTepu OT HEKPATHOCTU NPOBOAA B KyCKe onpeaensioT no popmyne:

ke = px / (Px - 0,5 x P3), (6.6)

roe:
Pk - Bec 06MoTOYHOro npoBoza B kycke 6apabaHa unum GyxTbl, Kr.

Bec obmoTouHoro nposoaa B kycke 6apabaHa unm ByxTbl pacCcunTbiBalOT No popmyne:
Px = Pcp / n, xr, (6.7)

roe:
Pcp - Bec obmoTouHoro nposoaa B 6apabaHe unm byxre, Kr;
n - cpegHee YnCrno KyckoB npoBoga B bapabaHe nnu Gyxre.

Pacuyet Hopmbl pacxoga 0BMOTOYHOro npoBoga npoBoaAaT no dopmyne (6.1). Ecnu no TexHnyeckum
TpeboBaHuAM Ha u3genve cpawmBaHve OOMOTOYHOrO npoBOAa He [JOMNyckaeTcs, pacyeT HOPMbl pacxoa
Npoun3BoaAT no opmyne:

H = P3 x K x Kx, kT, (6.8)

roe:

P3 - Bec 3arotoBku 06MOTOYHOIO NPOBOAA B U3AEMWMU, KT,

K - K0oahpmLMEHT, yunThIBaKOLWMIA NOTEPU OT HEKPATHOCTM NpoBoaa B bapabaHe unu Byxre;
KK - K09(hULMEHT, YUUTbIBAIOLLMIA MOTEPU OT HEKPATHOCTMN NPOBOAA B KyCKe.

KoadpdumumeHT ncnonb3oBaHusa matepuana onpegensoT no dopmyne (2.10).

Ons npumepa npoussBedeMm pacyeT HOPMbl pacxoda OBMOTOYHOro nNpoBoda Ha W3rOTOBIEHME KaTyLUKW
nomntocHow. [ing pacyeTa umeem crneayome NCXogHble AaHHbIE:

BeC 06MOTOYHOro NPoBOAA B KaTyLke - 1,275 kr (yka3aH B KOHCTPYKTOPCKOW AOKYMEHTAaLUMN Ha KaTyLUKY);

cpalimBaHue OBOMOTOYHOrO MPoOBOAA B KaTyllKe He JornyckaeTcs (ykasaHo B TexHuyeckux TpeboBaHusx Ha
KaTyLUKy);

06MOTOYHbLIV NpoBOA BbinyckaeTcs B 6apabaHax sBecom oT 15,0 kr go 17,5 kr ¢ ymcnom kyckoB oT 1 go 3 (Ha
OCHOBaHWM CTaHAapTa Ha OGMOTOYHbIN NPOBOL);

BeC 1 noroHHoro meTtpa 06MoTouvHoro npoeoga - 0,017 kr (Ha OCHOBaHWW CTaHOapTa Ha OOMOTOYHbLIN
npoBson).

Bec o6mMoTO4HOrO NpoBoAa Ha 3axuM onpegensem no dopmyrne (6.3).

OnvHy oBMOTOYHOrO npoBoda Ha 3aXWM MPUHUMAEM Ha OCHOBAHWMM KOHCTPYKTOPCKOM AOKYMEHTauuu Ha
WwabnoH Ansg HaMOTKM AAaHHOW KaTywky, I13ax = 0,07 m.

P3ax = I3axx x g = 0,07 x 0,017 = 0,001 kr.
Mo dopmyne (6.4) onpenensiem BeC 3aroToBKM 0OGMOTOYHOrO NMPOBOAA Ha KaTYLLKY:
P3=Pu+ P3ax=1,275+ 0,001 = 1,276 «r.
Mo copmyne (2.2) paccunTbiBaeM cpegHUn Bec 06MOTOYHOro npoBoaa B 6apabaHe:
Pcp = (15 + 17,5) / 2 = 16,25 kr.
CpepnHee uncno kyckos obmoTouHOro nposoga B 6apabaHe nnm byxre onpegensem no gopmyrne (6.5):
n=Mnl+n2)/2=(1+3)/2=2.

KoadbumumeHT, yuntbiBaloLMin NOTEPU OT HEKPATHOCTU npoBoAda B OapabaHe, paccunTbiBaeM no copmyne
(6.2:
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K=Pcp/(Pcp-0,5P3)=
16,25 /(16,25 -0,5x1,276) = 1,041.

Bec obmoTouHoro nposoaa B kycke bapabaHa onpegensem no gopmyne (6.7):
Pk=Pcp/n=16,25/2=28,125 kr.

KoadhuumeHT, yumTbIBaloWMI NOTEPU OT HEKPaTHOCTM OOMOTOYHOrO NpoBOAa B KyCKe pacCHMTbIBAaeM Mo
dopmyrne (6.6):

Kk = P/ (Pk-0,5xP3) =
8,125/(8,125- 0,5 x1,276) = 1,085.

PacuyeT HopMbI pacxoga 06MOTOYHOro NpoBoAa NposoaMM no gopmyne (6.8):
H=P3xKxKk=1,276 x1,041 x 1,085 = 1,441kr.
KoadhdumumeHT ncnonb3oBaHusa matepuana onpegensiem no popmyne (2.10):
K=1,275/1,441=0,88.
nasa VIl. HopmunpoBaHue anekTpons3onsaumoHHbIX MaTepuanos
7.1. Obwue cBegeHus

SJ'IeKTpOI/I3OJ'IF|LI,I/IOHHbIe MaTepuanbl NPUMEHAKTCA OANAa n3onAauum npoBOoAHUKOB C TOKOM OT 3a3€MIJ1€HHbIX
yacTen MallnH N MEXaHU3MOB. SJ'IeKTpOI/I3OJ'IF|LI,I/IOHHbIe MaTepuanbl BbiNyCKakOTCA crieayowmnx TUNoB:

JTNCTOBbIE U PYNOHHbIE;

JNIEHTO4HbIE;

NPOMNUTO4YHbIE.

JluctoBble wunun PYNOHHbIE 3NEKTPOU3ONALUMOHHbIE MaTepuanbl MNPUMEHAKTCA B KadecTBe nasoBou,
Me)K(ba3HOIZ N MEXBUTKOBOMN W30MNSALNN ANEKTPUYECKMx MallnH “n annapaTtos. OcHOBHble TUMblI M obnacTb
NPpUMEeHEeHUA NMMUCTOBbLIX U PYNOHHbLIX 3NEKTPOU30NALMOHHBIX MaTepuarnos npueeaeHbl B Tabnuue 7.1.

JIeHTOYHbIE 3MEKTPON3ONALMOHHBIE MaTepuarnbl MPUMEHSIIOTCS B KAYECTBE KOPMYCHOW M NMOKPOBHOMW N30MSILMK
KaTyllek 3neKkTpudecknx mawmH U annapatoB. OCHOBHble TuMbl M 06NacTb MNPUMEHEHUSI NEHTOYHbIX
3NEKTPOM3ONALUMOHHBIX MaTepuarnoB npuseaeHsl B Tabnuue 7.2.

MponNUTOYHbIE 3MEKTPOM3ONSALMOHHbBIE MaTepuanbl NPUMEHSOTCS AN NPONUTKM OOMOTOK 3MEKTPUYECKMX
MawuH 1 annapaTtoB. OCHOBHbIE TUMbI 1 06NacTb NPUMEHEHUSI NPOMNUTOYHbIX 3NTEKTPOU3ONSILNOHHBIX MaTepmnanos
npuBeaeHbl B Tabnuue 7.3.

7.2. MeToamka HOPMUPOBAaHWSI pacxofa NMCTOBbIX U PYNIOHHbIX
3MNEeKTPON30NALMOHHBLIX MaTepUaros

K MncToBbIM 1 PYNOHHBIM 3F1IEKTPOU3ONALMOHHBIM MaTepuanam OTHOCATCS Takke MaTtepuarsl, nocTaBnsemble
B BUAE KPYroB 1 TpyOOK.

[eTanu n3 ykazaHHbIX 3r1eKTPOU3O0NALNOHHBIX MaTeprarnoB U3roTaBnmMBaloTCs cnegylowmnmMmm MeTogamu:

METOAOM LUTaMMOBKY;

METOAOM BbIPe3K/N Ha HOXHMLUAX, Nnnax;

METOAOM TOYEHUS.

MeTogom WTaMnoBKM WM3roTaBnMBalOT AeTanu, MMeloLMe OTBEepCTUs, Bbipesbl unv opMy, OTAUYHYIO OT
NPAMONUHENHON.

MeToOoMm BbIpe3KM M3rOTAaBNMBAKOT AeTanu, UMeKLLIne NpsiMONMHenHyo opmy 6e3 Bbipe30B U OTBEPCTUN.

MeTooom TOYeHWs M3roTaBnUBAKT AeTanu u3 kpyra, Tpybok u nuctos. [Npu 3TOM NWUCTbI NpeaBapUTENbHO
paspe3atoT Ha NoMocChkl - 3aroTOBKW, U3 KOTOPbIX BbITAa4YMBaOTCH AeTanu.

PacueT HopM pacxofa 3nekTpon3onsauMoHHbIX MaTepmanoB AN U3roTOBNEHMS AeTanen u3 nucta unm pyrnoxHa
METOAOM LUTaMMNOBKM MPOU3BOAMTCH HA OCHOBaHWUM YepTexen geTtanen B Nopsake, ykasaHHOM B M. 2.6 HacTosLero
CnpaBoyHuKa CO crneaylowuM nNpuMeYaHueM: Npunyck Ha npopesbl Npu OTpe3Ke 3aroTOBOK M3 nuMcTa M pyrioHOB
Henbta(np) onpegenstoT no tabnuue 7.4.

[arta neyatu: 28.03.2011 Cuctema KoHcynbtanTtlnioc: ACMVIKT Tver 97



"CMPABO4YHMK MO HOPMUPOBAHWIO PACXOOA MATEPUATOB U 3AMACHBLIX YACTEN HA TEXHUYECKOE OBCNYXXMBAHWE, PEMOHT TEXHWUYECKWX CPELCTB OAO "PX["
(YtBepxgeH OAO "PXK[" 24.11.2008 r.)

Tabnuua 7.4
Mpunyck Ha pa3pesky NMUCTOB U PYNOHOB ANCKOBbIMU
N NEHTOYHbIMU NUNaMu

TomnmmumHa MaTepmuasa, MM|Peska mmcToB, pyJioHa|Peska noJjoc

[Mpunyck ﬂeana(np), MM

o 3,0 1,5 1,0
3,1 - 10,0 2,0 2,5
Ceeme 10,0 3,0 2,5

B cnyyae pesku nucTtoB, pyroHOB WM MONOC Ha OAHOM paboyem MecTe MNpUMNYyCK Ha paspesky Monoc
NPUHUMaeTCs paBHbLIM MPUNYCKY HA pa3pes3Ky UCTOB.

PaccmoTpuMm npumep pacdeTa HOPM pacxoda 3reKTPOU3ONAUMOHHbIX MaTepuanoB And M3roTOBMEHUS
JeTanen u3 nucrta MeTogoM WTaMnoBkW. PacyeT nposedem Ang ABYX BapuMaHTOB packpos fMcTa: Mo WMPUHE U Mo
AnuHe. [ins pacyeTta umeem cnenyoLme NCXoaHble AaHHble:

JeTans - npoknagaka;

pasmMepbl JeTanu - HapyXHbln gnameTp 148 MM, BHYTpeHHUN guameTtp 25 mm, TonwmHa 0,25 mwm;

Bec getanu - 0,005 kr;

MaTepuan - nneHkoanekTpokapToH MoK;

MaTepuan noctasnseTcd B nimcrtax pasamepom 750x900 Mwm;

Bec nucTa - 0,210 kr;

pes3ka NMCTOB Ha NOMOCkI MPOM3BOAMTCHA Ha NHEBMATUYECKUX HOXHULLAX.

1. PacyeTt HOpMbI pacxofa maTepuana npu packpoe nicrta no WwmpuHe.

BenuuuHbl nepembivek Mexay AeTansMy U Mexay AeTanbio 1 Kpaem nonockl 6epem u3 tabnuubl 2.24, nmeem
m =18 Mm 1 m1 = 2,0 mm. [@apaHTVpPOBaHHLIN 3a30p z onpeaensem no tabnuue 2.26, z = 1,0 mm. AGCOMIOTHYIO
BENUYMHY OOHOCTOPOHHEro Aonycka Ha wupuHy nucta [denbta(w) B COCTOSAHWM MOCTaBKW OnNpegenseMm B
COOTBETCTBUN C TEXHUYECKMMM YCNOBUAMM Ha MaTepuan, Jensta(w) = 0,2 Mm.

LLnpuHy nonocsl paccymTbiBaeM no gpopmyne (2.36):

Bp =D+ 2 x (nl + Jempra(m)) + z =
=148 + 2 x (2,0 + 0,2) + 1,0 = 153,4 mu.

Onpegensem war BoIpybkn no opmyne (2.44):
m=D+m= 148 + 1,8 = 149,8 mm.

OnpepensieM KONMYeCTBO MOMOC, BblKpansaemblix U3 nucTa, no dpopmyne (2.45). Pesky nucta npom3soanm Ha
NMHEeBMaTUYECKMX HOXHMLAX, noaTomy JensTa(np) = 0.

nl = Bn / (Bp + Henbra(np)) = 900 / 153,4 = 5 wr.
KonnyecTtBo getanen, BbikpamBaeMoe 13 Nonockl, onpeaensem no opmyne (2.46):
n2 = lcp /7w =750 / 149,8 = 5 wr.
Onpegensem KONMYeCTBO AeTanen, Belkpansaemoe us nucta, no popmyne (2.49):
N=nlxn2=5=x5=25 mr.
Hopmy pacxoga meTanna Ha U3rotoBrieHMe ogHoOW AeTanu paccynteiBaeM no gopmyne (2.50':
Hn = Q /N =0,21 / 25 = 0,008 xr.

KoadhduumeHT ncnonb3osaHmsa metanna onpegensem no dopmyne (2.10):
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Ku = Mg / Ho = 0,005 / 0,008 = 0,62.

2. PacyeT HopMbI pacxofa maTtepuana npu packpoe nucra rno AnuHe.

BennumHbl nepembldek Mexay getansamu u Mexay AeTanbio 1 kpaem nonockl 6epem ns Tabnuupl 2.24, nmeem
m =18 Mm 1 m1 = 2,0 mm. [@apaHTMPOBaHHLIN 3a30p z onpeaensem no tabnuue 2.26, z = 1,0 Mm. AGCOMOTHYIO
BENMYMHY OOHOCTOPOHHEro Aonycka Ha wupuHy nucta [denbta(w) B COCTOSAHWM MOCTaBKU OnNpegenseMm B
COOTBETCTBUN C TEXHUYECKMMM YCNOBUSMM Ha MaTepuan, Jensta(w) = 0,2 Mm.

LLnpuHy nonocsl paccymTbiBaeM no gpopmyne (2.36):

Bp =D+ 2 x (Nl + Hensra(m)) + Zz
148 + 2 x (2,0 + 0,2) + 1,0 = 153,4 mm.

Onpegensem war BbIpybkn no hopmyne (2.44):

m=D+m=148 + 1,8 = 149,8 mm.

OnpepensieM KONMYeCTBO MOMOC, BblKpansaemblix U3 nucTa, no dpopmyne (2.45). Pesky nucta npom3soanm Ha
NMHEeBMaTUYECKMX HOXHMLAX, noaTomy JensTa(np) = 0.

nl = Bn / (Bp + Hembra(np)) = 750 / 153,4 = 4 wr.

KonnyecTtBo getanen, BbikpamBaeMoe 13 Nonockl, onpeaensem no opmyne (2.46):

n2 = lcp / m =900 / 149,8 = 6 mr.

Onpegensem KONMYeCTBO AeTanen, Belkpansaemoe us nucta, no popmyne (2.49):

N=nlxn2=4x6 =24 wr.

Hopmy pacxoga meTanna Ha U3rotoBrieHMe ogHoW AeTanu paccynteiBaeM no gopmyne (2.50':

Ho = Q/ N =0,21 /7 24 = 0,009 xr.

KoadhduumeHT ncnonb3osaHmsa metanna onpegensem no dopmyne (2.10):

Ku = Mg / Hz = 0,005 /7 0,009 = 0,56.

PacueT HopM pacxofa 3nekTpon3onsauMoHHbIX MaTepmanoB AN U3roTOBNEHMS AeTanen u3 nucra unm pyrnoxHa
METOAOM BbIPE3KM Ha HOXHMLAX, Nunax npoM3BOAMTCH HA OCHOBAHUW YepTexen aeTanen B nopsigke, ykasaHHOM B
n. 2.6 HacTosiwero CnpaBoYHMKA.

PaccmoTpuMm npumep pacdeTa HOPM pacxoda 3reKTPOU3ONAUMOHHbIX MaTepuanoB AnS M3roTOBMEHUS
JeTanen n3 nucrta MeTo4oM BbIpe3KM Ha HOXHULaX. PacyeT npoBegem Ans cnegyowmx BapuaHToOB packpos nucra:
no LWMpUHE 1 No ANWHe nucTa, no WMprHe 1 No anvHe getanu. [ina pacdeta umeem cnegylowme gaHHbIe:

JeTans - npoknagaka;

pa3smepbl geTanu - 0,25x34x85 mm;

Bec getanu - 0,00094 «r;

MaTepuan - nneHkoanekTpokapToH MoK,;

MaTtepuan noctaenseTcd B nimcrtax pasamepom 750x900 Mwm;

Bec nucTa - 0,210 kr.

1. PacyeTt HopMbI pacxofda maTepuarna npu packpoe nucrta u getanu no WmpuHe.

Pesky nucta nporM3BoaMM Ha MHEBMATUYECKUX HOXHULLAX, MO3TOMY BESIMYMHbLI MEPEeMbIYEK Mexay AeTansaMu n
Mexay neTtanblo M kpaem nonocbl m = ml = 0, rapaHTupoBaHHbIN 3a30p z = 0. AGCONIOTHYIO BENUYUHY
OLHOCTOPOHHEro aonycka Ha wupuHy nucta [denbTta(w) B COCTOAHMM NOCTaBKM onpeaensieM B COOTBETCTBUM C
TEXHUYECKMMM YyCNnoBusMM Ha matepuan, Jensta(w) = 0,2 Mm.

LLnpuHy nonocsl paccymTbiBaeM no gpopmyne (2.36):

Bp =D+ 2 x (nl + Jempra(m)) + z =
34 +2 x (0 +0,2) +1,0=235,4 vu.

Onpegensem war BoIpybkn no hopmyne (2.44):
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m=D+m=85+0 =85 mm.

OnpepensieMm KONMYeCTBO MOMOC, BblKpanBaemblix U3 nucTa, no dpopmyne (2.45). Pesky nucta npom3soanm Ha
NMHEeBMaTUYECKMX HOXHMLAX, noaTomy OensTa(np) = 0.

Nl = Bn / (Bp + Hesnsra(np)) = 900 / 35,4 = 25 wr.
KonnyecTtBo getanewn, BbikpamBaeMoe 13 Nonockl, onpeaensem no opmyne (2.46):
n2 = lcp /1w =750 /85 = 8 wr.
Onpegensem KONMYeCTBO AeTanen, Belkpansaemoe us nucta, no popmyne (2.49):

N=nl1lxn2=25x8=200 wr.

Hopmy pacxoga meTanna Ha U3rotToBreHvMe ogHoOW geTanu paccynteiBaeM no gopmyne (2.50':
Ho =Q/ N =0,21 / 200 = 0,00105 xr.
KoadhduumeHT ncnonb3osaHmsa metanna onpegensem no dopmyne (2.10):
Ku = Mg / Hm = 0,00094 / 0,00105 = 0,90.

Pac4yeT HopMbl pacxofa matepuana npu packpoe nucTa rno AnuHe, getanu rno WwipuHe.

Pesky nucta nponssoanm Ha NHEBMATUYECKNX HOXHMLIAX, MO3TOMY BENUYMHbLI MEpeMblHek Mexay AeTansmm n
Mexay neTtanbld M kpaem nonocbl m = ml = 0, rapaHTupoBaHHbIN 3a30p z = 0. AGCONIOTHYIO BENUYUHY
OAHOCTOPOHHEro Aonycka Ha WwupuHy nucta JenbTta(w) B COCTOSHWM MOCTaBKM onpedensem B COOTBETCTBUM C
TEXHUYECKMMM YyCNoBusSMM Ha MaTtepuan, Jensta(w) = 0,2 MMm.

LLnpuHy nonocsl paccymTbiBaeM no gpopmyne (2.36):

Bp =D + 2 x (Ml + Hensra(w)) + z =
=34 +2x (0+0,2) +1,0 = 35,4 mm.

Onpegensem war BbIpybkn no hopmyne (2.44):
m=D+m=285+0 =85 mu.

OnpepensieMm KONMYeCcTBO MOMOC, BblKpansaemblx U3 nucTa, no dpopmyne (2.45). Pesky nucta npom3soanm Ha
NMHEeBMaTUYECKMX HOXHMLAX, noaTomy OensTa(np) = 0.

nl = Bn / (Bp + Henbra(np)) = 750 / 35,4 = 21 wr.
KonnyecTtBo getanen, BbikpamBaeMoe 13 Nonockl, onpeaensem no opmyne (2.46):
n2 = lcp /7w =900 / 8 = 10 wr.
Onpegensem KONMYeCTBO AeTanen, Belkpansaemoe us nucta, no popmyne (2.49):
N=nlxn2=21x 10 = 210 wr.
Hopmy pacxoga meTanna Ha U3rotoBrieHMe ogHoOW AeTanu paccynteiBaeM no gopmyne (2.50':
Hn = Q /N =0,21 / 210 = 0,001 xr.
KoadhduumeHT ncnonb3osaHmsa metanna onpegensem no dopmyne (2.10):
Ku = Ma / Ho = 0,00094 / 0,001 = 0,94.

Pacuert HOPMbI pacxoaa mMaTtepuarna npu packpoe rnnucta u getanu no arnnHe.
Pe3|<y NncTa Npon3BoanM Ha NHeBMaTU4YECKNUX HOXHMLUAX, NO3TOMY BeJIMYMHbI NepeMbldek Mexay aetanaMmm 1
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MeXxay aeTanblo U kpaem nonockl m=m1=0, rapaHTUpPOBaHHbIN 3a30p z=0. AGCOMOTHYIO BENUYMHY OOHOCTOPOHHETO
gonycka Ha wupuHy nucta [enbTta(w) B COCTOSHWMM MOCTaBKM onpedensiemM B COOTBETCTBUM C TEXHUYECKMMM
ycnosuamun Ha matepwuan, Jenbta(w) = 0,2 mm.

LLnpunHy nonocsl paccymTbiBaeM no gopmyne (2.36):

Bp =D + 2 x (Ml + Hensra(w)) + z =
86 +2x (0 +0,2) +1,0=286,4 mum.

Onpegensem war BbIpybkn no hopmyne (2.44):
m=D+m=34+0 = 34 vu.

OnpepensieMm KONMYeCTBO MOMOC, BblKpansaemblix U3 nucTa, no dpopmyne (2.45). Pesky nucta npom3soanm Ha
NMHEeBMaTUYECKMX HOXHMLAX, noaTomy OensTa(np) = 0.

nl = Bn / (Bp + Hensra(np)) = 750 / 86,4 = 8 wr.
KonnyecTtBo getanewn, BbikpamBaeMoe 13 Nonockl, onpeaensem no opmyne (2.46):

n2 = lcp /M =900 / 34 = 26 wr.

OnpegensemM KONMYECTBO AeTanen, Belkpansaemoe us nucta, no popmyne (2.49):

N=nlxn2=8x 26 = 208 wr.

Hopmy pacxoga meTanna Ha U3rotoBrieHvMe ogHoW geTanu paccynteiBaeM no gopmyne (2.50':
Ho = Q/ N =0,21 /7 208 = 0,00101 xr.
KoadhduumeHT ncnonb3osaHmsa metanna onpegensem no dopmyne (2.10):
Ku = Mo / Hn = 0,00094 / 0,00101 = 0,93.

Pac4yeT Hopmbl pacxofa matepuana npu packpoe nucTa fno LWMpuHe 1 AeTtanu rno grvHe.

Pesky nucta nponssoanm Ha NHEBMATUYECKNX HOXHMLIAX, MO3TOMY BENUYMHbLI MepeMbldek Mexay AeTansmm n
Mexay JeTtanbio M Kpaem nonockl m= ml = 0, rapaHTUpoBaHHbIN 3a30p z = 0. ABCOMIOTHYIO BENUYUHY
OAHOCTOPOHHEro Aonycka Ha wupuHy nucta JenbTta(w) B COCTOSHWM MOCTaBKM onpedensem B COOTBETCTBUM C
TEXHUYECKMMM YyCNoBusMM Ha maTtepuan, Jensta(w) = 0,2 MMm.

LLnpuHy nonocsl paccymTbiBaeM no gpopmyne (2.36):

Bp =D+ 2 x (nl + Jempra(m)) + z =
85 +2 x (0 +0,2) + 1,0 =86,4 vu.

Onpegensem war BoIpybkn no hopmyne (2.44):
m=D+m=34+0 = 34 vu.

OnpepensieM KONMYeCTBO MOMOC, BblKpanBaemblix U3 nucTa, no dpopmyne (2.45). Pesky nucta npom3soanm Ha
NMHEBMaTUYECKMX HOXHMLAX, noaTomy OensTa(np) = 0.

Nl = Bn / (Bp + Hesnsra(np)) = 900 / 86,4 = 10 wr.
KonnyectBo getanen, BbikpamBaeMoe 13 Nonockl, onpeaensem no opmyne (2.46):
n2 = lcp /1w =750 / 34 = 22 wr.
Onpegensem KONMYeCTBO AeTanen, Belkpansaemoe us nucta, no popmyne (2.49).

N=nlxn2 =10 x 22 = 220 wr.
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Hopmy pacxoga meTanna Ha U3rotoBrieHMe ogHoW AeTanu paccynteiBaeM no gopmyne (2.50':
Hn = Q / N =0,21 / 220 = 0,00095 «xr.
KoadhduumeHT ncnonb3osaHmsa metanna onpegensem no dopmyne (2.10):
Ku = Ma / Ha = 0,00094 / 0,00095 = 0,99.

M3 npoBedeHHbIX pacyeToB BUOAHO, YTO CaMblM ONTUMAaribHbIM BapMaHTOM SBNSIETCA U3rOTOBIEHME AeTanu ¢
packpoem nucTa no WupuHe u geTtanu no arvHe.

PacyeT HOpM pacxoga 3neKTPOU3ONSALMOHHbIX MaTtepuanoB ANs U3roTOBIEHUsS deTanen MeTogoM TOYeHUs
NpoM3BOANTCS HA OCHOBaHUM YepTexXen aeTanern B nopsake, ykazaHHOM B n. 2.3, 2.6 HacToswero CnpaBoyHuka.

PaccmoTpuMm npumep pacdeTa HOPM pacxoda 3rfeKTPOU3ONAUMOHHbIX MaTepuanoB AfS M3roTOBMEHUS
Jetanen u3 nucta Metodom TodeHus. PacdeT npoBegemM Ons OBYX BapuaHTOB pPacKpos fivcTa: no LWMpUHE U Mo
anuvHe. Ing pacyeTta umeem cnegylowme gaHHble:

JeTtans - nanedw,

pasmMepbl JeTanu - HapyxHbln guameTp 34 MM, AnuHa - 58 mw;

Bec getanu - 0,074 «r;

mMartepuan - TeKCTonuT A;

MaTepuan noctaenseTcs B nimctax paamepom 35x800x1430 mm;

yAenbHbIM BeC Tekctonuta - 1,4 r/ky6.cm.

1. Pac4yeT HOpMbI pacxoda maTepuana npu packpoe fmcTa no LWMpuHe.
M3roTtoBneHne petanu nNpovM3BOAUTCH METOAOM TOYEHWs, npunyck Ha obpaboTky getann no kapTe
TEeXHOSI0rM4yeckoro npouecca paseH 1,0 MM, NO3TOMY LLUMPUHA NOMOC, Hape3aeMbIX U3 nucTa paBeH 34 + 1 = 35 mm.
OnpepensiemM KONMYeCTBO NOJOC, BblkpanBaemblx U3 nimcTa, no dopmyne (2.45). MNMpunyck Ha pa3pesky IMCToB
AVCKOBBIMW Nnamm onpeaensem no tabnuue 7.4, Jensta(np) = 3,0 mm.
nl = Bn / (Bp + Henbra(np)) = 1430 / (35 + 3) = 37 wr.

Mpunyck Ha 4YepHOBYD M YUCTOBYK MNOAPE3KY TOPLOB AeTanu BbibMpaem B COOTBETCTBMM C AaHHbLIMW,
ykasaHHbiMK B Tabnuuax 2.12, 2.13. B Hawem npumepe OenbTa(n.t) = 1,8 MM, denbta(n.1.4) = 0,5 mm.

OnvHy TeXHONOrn4Yeckon 3aroToBkn onpeaensem no gpopmyne (2.5):

Isar = lger + Jenpra(n.t) + Henmbra(n.T.u) + JenbTa (m) =
=58+ 1,8 + 0,5 = 60,3 M.

KonnyecTtBo 3aroToBOK, BblKpansaeMmbIX M3 OAHOMW NOMOCkI, paccymTeiBaem no opmyne (2.6):
n=Ilcp / Isar = 800 / 60,3 = 13 wr.
Onpegensem KONMYeCTBO AeTanen, Belkpansaemoe us nucta, no popmyne (2.49):
N=nlxn2 =37 x 13 = 481 wr.

Hopmy pacxoga meTanna Ha U3rotToBreHve ogHoW aetanu paccynteiBaeM no gopmyne (2.50):

Hon = 0,001 x BxLxH=xqgq/ZN-=
0,001 x 80 x 143 x 3,5 x 1,4 /7 481 = 0,117 xr.

KoadhduumeHT ncnonb3osaHmsa metanna onpegensem no dopmyne (2.10):
Ku = Mo / Hon = 0,074 / 0,117 = 0,63.
2. PacyeT HopMbI pacxofa maTtepuana npu packpoe nucra rno AnuHe.
N3rotoBneHne petanu nNpovM3BOAUTCH METOAOM TOYEHWs, npunyck Ha obpaboTky getann no KapTe
TEeXHOSI0rM4yeckoro npouecca paseH 1,0 MM, NO3TOMY LUMPUHA NOMNOC, Hape3aeMbIX U3 nucTa paseH 34 + 1 = 35 mm.

OnpepensieM KONMYEeCTBO NOJOC, BblKpanBaemblx U3 nimcTa, no dopmyne (2.45). MNMpunyck Ha pa3pesky IMCToB
AVCKOBBIMW Nnammn onpeaensem no tabnuue 7.4, Jensta(np) = 3,0 mm.

[arta neyatu: 28.03.2011 Cuctema KoHcynbtanTtlnioc: ACMVIKT Tuer 102



"CMPABO4YHMK MO HOPMUPOBAHWIO PACXOOA MATEPUATOB U 3AMACHBLIX YACTEN HA TEXHUYECKOE OBCNYXXMBAHWE, PEMOHT TEXHWUYECKWX CPELCTB OAO "PX["
(YtBepxgeH OAO "PXK[" 24.11.2008 r.)

nl = Bn / (Bp + Hensra(np)) = 800 /7 (35 + 3) = 21 wr.

Mpunyck Ha 4YepHOBYD M YUCTOBYK MOAPE3KYy TOPLOB AeTanu BbibMpaem B COOTBETCTBMM C OaHHbLIMW,
yKasaHHbiMK B Tabnuuax 2.12, 2.13. B Hawem npumepe OenbTa(n.t) = 1,8 mm, denbta(n.1.4) = 0,5 mm.

[nvHy TeXHONOrn4Yeckon 3aroToBkun onpeaensem no gopmyne (2.5):

Isar = lger + Jenpra(n.t) + Henmbra(n.T.u) + JenbTa (m) =
58 + 1,8 + 0,5 = 60,3 mMm.

KonnyecTtBo 3aroToBOK, BblKpansaembIX M3 OAHOMW NOMOCkI, paccymTeiBaem no opmyne (2.6):

n = lcp / Isar = 1430 / 60,3 = 23 mr.

Onpegensem KONMYeCTBO AeTanen, Belkpansaemoe us nucta, no popmyne (2.49):

N=nlxn2 =21 x 23 = 483 wr.

Hopmy pacxoga metanna Ha U3rotToBrieHMe ogHoW aeTanu paccynteiBaeM no gopmyne (2.50):

Hon = 0,001 x BxLxH=xqgq/ZN-=
=0,001 x 80 x 143 x 3,5 x 1,4 / 483 = 0,116 xr.

KoadhduumeHT ncnonb3osaHmsa metanna onpegensem no dopmyne (2.10):

Ku = Mg / Ho = 0,074 / 0,116 = 0,64.

7.3. MeToanka HOpMMPOBaHMSA pacxofa IeHTOYHbIX
ANEKTPOU30NAUMOHHBIX MaTepuarnos

JIeHTOYHbIE 3MEeKTPOU30NSALMOHHBIE MaTepuarbl NPUMEHSIIOTCSA ANs U30NMPOBKM KaTyLLIEK UMM MeTanM4eckmx
AeTanen aneKkTpUYeckUx MallvH 1 anmnapaTos.

PacyeT pacxoaa NeHTOYHbIX U30MSLMOHHBIX MaTeprarnos NPOU3BOAAT B CrieAyOLEM NOopsiaKe:

onpegeneHue nepuMeTpa NonepevyHoro ceyeHns getanu;

onpegenexHve AnuHbl M30NMPOBKK AeTanw;

pacyeT HOpMbl pacxofa MaTepuana.

Ha ocHoBaHMM u4epTexa [eTanu MpOM3BOAAT pacyeT nepuMeTpa MOMepeyHoro ceveHusl getanu no
hopmynam, NpMBeaEHHbLIM B NPUIoXeHun 1.

[nvHy M30nN1poBKM AeTanu onpenensioT Kak rnonycyMMy A5vMH NPSIMONMHENHbIX U KPUBOSIMHENHBIX Y4aCTKOB
AeTtanu no dopmyrnam, NpuBedeHHbIM B MPUIOXEHUU 1, paguyc 3akpyrieHUs U3ONMPOBKU Ha KPUBOMMHENHBLIX
yyacTkax AeTtanv npuHUMaloT paBHbIM NMOSyCyMMe HapY»KHOTO U BHYTPEHHEro paanycoB.

Hopmy pacxofa NeHTOYHbIX ANEKTPOU3ONISILIMOHHBIX MaTepuarioB paccynTbIBalOT Mo hopMyram:

ANa MaTepuarnos, pacxo KOTOPbIX UCUYMCHISIIOT B KUIOrpaMmax:

H=Pn x Lo x Km x Kocr x h x q 7/ blx, xr; .10
[Nsi Matepuarnos, PACXO[ KOTOPbIX MCHUCTIAIOT B MeTpax:

H=Pn x Lo x Ku x Kocr x n / lx, m, (7.2)
roe:
Pa - nepymeTp nonepeyvyHOro cevyeHus getanu, m;
La - anuHa n3onupoBku getanu, Mm;
In - wnpunHa neHTbLl MaTepmana, Mm;
K1 - K0a(ppmUMEHT, y4nThIBaOLLNA TUM U3OSTUPOBKY;
KocT - KoadhdULMEHT, yunThIBaOLLMIA NOTEPU OT HEKPATHOCTHU
mMaTtepuana;
N - YUCIO CNOEeB N30NUPOBKY;
g - Bec 1 noroHHoro MeTpa Martepuvana, Kr.

KoadhpuUMEHT, yunTbIBaOLLMIA TUN M3ONUPOBKN, MPMHUMAETCH paBHbIM: NpU n3onuposke B pasber - Ku = 0,5;
npy N3onunpoBke B CTbIK - Kn = 1,0; npy n3onupoBke ¢ nepekpbiTnemM B 1/2 umnpuHbl neHTsl Kn = 2,0.
KoadhpumumeHT, yuntbiBaoWwmin noTepu OT HEKPATHOCTU MaTepuana, paccynTbiBaloT No popmynam:
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ana matepuanoB, pacxoa KOTOPbIX UCHUCNAKT B KUIMorpamMmmax:
Koct = Qcp /7 (Qcp - 0,5 x Pn x Q), .3
[Nsi Matepuarnos, PACXO[ KOTOPbIX MCHUCTIAIOT B MeTpax:
Kocr = Lecp / (Lep - 0,5 x Pm), (7.4

roe:
Qcp - cpegHuin BeCc MaTepuana B porvke, Kr,
Lcp - cpeaHsas anvHa maTtepuarna B pornuvke, M.

PaccmMoTpuMm nprvmMep pacyeTa HOpMbl pacxoaa NEeHTOYHbIX NeKTPOU30NALMOHHBIX MaTepuarnoBs. [1na pacyeTa
nmeem criefyroLme NCXoaHble AaHHbIe:

JeTanb - KaTyllKa 3NeKTPUYeCKOn MaLUUHBbI;

pasmMepbl MO NonepevyHoOMy CEYEHUIO KaTyLKKM - AnHa 85 MM, BbicoTa - 40 MM, paanyc OKpyrineHus - 5 mm;

rabapuTHble pasMmepbl KaTyLlKW: OfIMHA NO HapyXHOMy rabaputy 342 MM, LUMpMHA MO HapyXHOMy rabaputy
240 MM, HapYXHbIA pagnyc OKpyrneHust 25 MM, AnvHa nNo BHyTpeHHeMy rabapuTy 172 MM, LWUMPUHA MO HApPYXHOMY
rabaputy 70 MM, BHYTPEHHUI paguyc OKpyrneHus 5 mm;

KopnycHas msonauusa - nedta crogmHutoBas JICOK-5 0,11x20 mm, 6 cnoeB ¢ nepekpbituem 1/2 wumpuHbl
NeHThI;

nokpoBHas nsonaums - neHra J1I9C 0,2x25 mm, 1 crnon ¢ nepekpbiTuem 1/2 lWnMpuHbI NEHTHI.

OnpegensemM nepnumeTp NONEPEYHOro CEYEHUS KaTyLLKN:

Pn =2 x (85-5-5)+2x (40-5-5)+2x3,14x5-=
241,4 vm. = 0,24 wm.

Paccuntaem OJNMUHY N30NTUPOBKN KaTyLLKW:

Lo = 0,5 x 2 x (342 + 172) + 0,5 x 2 x (240 + 70) +
+2 x 3,14 x 0,5 x (25 + 5) = =918,2 mu. = 0,92 wu.

Paccuntaem koaddpurumMeHT, yuMTbiBaOWMI NOTEPU OT HEKPATHOCTN MaTepuana, no dpopmynam (7.3), (7.4):
nns nentol JICOK-5:

Koct = Qcp / (Qcp - 0,5 x P x Q) =
0,265 /7 (0,265 - 0,5 x 0,24 x 0,0043) = 1,002;

ans nenTol J19C:

Kocr = Lep / (Lep - 0,5 x Px) =
250 / (250 - 0,5 x 0,24) = 1,0005.

Hopmy pacxoga neHTOYHbIX 3NEeKTPOU30NALMOHHBLIX MaTepmnanos paccunteiBaeM no gopmynam (7.1), (7.2):
nns nentol JICOK-5:

N =Pn x Lo x Ku x Koctr x n x q 7/ ln=
= 0,24 x 0,92 x 2 x 1,002 x 6 x 0,0043 / 0,02 =0,571 xr.

ans nenTol J19C:

= Pn x Lo x Ku x Koctr x n / la, =
= 0,24 0,92 x 2 x 1,0005 x 1 / 0,025 = 17,673 wm.
7.4. MeTomuka HOPMMPOBAHMA PACXOIa MNPOINUTOUHEIX
BJIEKTPON3OJIALMOHHEX MaTepuajioB

PacueT pacxoga nponuTOYHbIX U30SALMOHHBLIX MaTepnanos NPOM3BOAAT B CeAyHoLLEeM NOPsAAKe:
onpepeneHve Mmaccol NPOBOAHUKA (Meaw) B M3genuu,

pacyeT nnowaan NonepeyHoro CeYeHns N3genus;

pacyeT nnowaau, 3aHATON NPOBOSHNKOM (MeAbt0) B MONEPEYHOM CEYEHUN N3LENUS;
onpepenexHve koadduumMeHTa 3anonHeHns n3genms nakom (KomnayHaom);
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onpeaeneHve nNonpaBoYHOro KoaddurumeHTa Ha BNNTbIBAEMOCTb Naka (koMnayHaa) nsonsumen;
onpeaeneHne KO3uUNeHTa, yINTbIBAIOLLENO CITIOXHOCTb KOHUrypauum nsgenus;

onpeaeneHve KonuyecTsa NpPonuTok;

pacyeT HOpMbl pacxoda NpPonMTOYHOro mMatepwuana.

Macca npoBogHuka (Mean) ykasblBaeTCs B KOHCTPYKTOPCKONM AOKYMEHTauMu Ha usgenue.

Ha ocHOBaHuM 4epTexa u3genus npou3BOOAT pacyeT nnowagn MOoMepeyHoro ceveHus getanu no

hopmynam, NpMBeaeHHbLIM B NPUIoXeHun 1.

Mnowaak, 3aHATY0 NPOBOAHUKOM (MeAbl0) B MONEPEYHOM CEeYEHUN N3OEeNns, paccymTbIBalOT No opmyne:
Sn = Smp x N, kB.MM, (7.5)

roe:

Snp - ceveHne NnpoBoaHMKa (Meam), KB.MM;

N - KON1IM4eCTBO NPOBOAHMKOB B nonepevyHomMm ce4yeHun n3genuna.

KoachpuumeHT 3anonHeHuss usgenusi nakom (KoOMnayHZOM) OnpefensitoT B COOTBETCTBUM C OaHHbLIMW,

yKasaHHbIMK B Tabnuue 7.5.

Tabnuua 7.5
KoadpdunumeHT 3anonHeHns nagenms nakom (KomnayHaom)

Tun msnenmsa Bun obMoTOK Ty OOMOTOUYHEIX MNPOBOLOB

[lpoBOL Smasnie |I[IpoBonm ¢ |IllpoBonm co
tes OpoBOI | OyMaxHOM |CTEeKJISHHOMU
M30JIAUUN UBOJIAUMEN | U30JauKent

SHaueHre koabouumeHTa K3

dyekTpuUeckue | KapkacHee KaTyIKu 0,43 0,43 0,43 0,40
annapaTs

Beckapkacuue katymky |0,43 0,37 0,43 0,34
SnexrTpuueckue | Karymku craropos mnsa |1,40 1,00 1,80 1,20
MallVHEL MOJIYOTKPEITOTO fasa

KaTymku gxopen 1,00 0,90 1,10 1,00

Karymxu craropos nna [(0,85 0,80 0,85 0,85

3aKPBITOT'O IIa3a

KaTymky [DOJIIOCHEIE 0,80 0,80 1,20 1,00

MonpaBoyHbIA KO3MPULMEHT HA BNUTLIBAEMOCTb flaka (komnayHa) vm3onsumen NpUHMMatoT B CReayloLmx

3Ha4YeHUA:

1,0;

Ans nepBour NPoONnUTKM - 2,5;

Ans BTopown nponuTky - 1,5;

ONA TpeTben n nocneayowmnx nponuTok - 1,0.

KoahumumeHT, yunThiBatoLWnin CIIOXHOCTb KOHUIypauumn nsgenus, ipuHMMatoT B crnegyroLlmnx 3Ha4eHUAX:
KaTyLLUKN 3MNEKTPUYECKUX annapaTtoB M ANEKTPUYECKMX MALUMH C HEGOMbLUMMK BbICTYNaMu 1 yrnybneHnsamm -

KaTyLWKN J3NEeKTpU4eCKnx annapatoB U JINEKTPUYEeCKUX MallnH, UMeEeHLnX CCbepI/ILIeCKI/Ie N KOHU4eckue

NOBEPXHOCTU C HEBONbLUNMY BbICTYNamu 1 yrinyénexHusimm - 1,3;

KaTyLLKM SIKOPEN, AKOPS U CTaToOPbl ANEKTPUYECKMX MALLUH - 1,85.
KonnyecTBo NponuToK ykasaHO B TEXHUYECKUX TpeboBaHMAX KOHCTPYKTOPCKOWM AOKYMEHTauuW Ha u3genwe,

npasunax n MHCTPYKUNAX NO TEXHNYECKOMY O6CJ'Iy)KVIBaHVIIO N PEMOHTY TEXHUYECKNUX CPeCTB.

PacueT HopMbl pacxofa NpoNUTOYHOro Matepuana npovsBoAAT Mo opMyrne:

H=0,05 x Kz x Mn x Kon x Kc x (Sx - Sn) / Su, «r, (7-6)

roe:
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K3 - koadhUUMEHT 3anonHeHnsa n3genus nakom (KomnayHgom);

Mn - macca npoBogHuka (Meamn) B U34enuu, Kr;

Kn - nonpaBoYHbIN KOS DULMEHT HA BNUTLIBAEMOCTL Naka (komnayHaa) n3onsuuen;

Kc - KoadhdUUUEHT, yuMTbIBaOLWMI CAOXHOCTb KOHpUrypaumm nsgenus;

Sk - nnowaabs NonepeyHoro ceYeHns agetanm, KB.Mm;

Sn - nnowagp, 3aHATas NPOBOAHMKOM (Meabio) B NONEPEYHOM CEeYEHUN U3AENNS, KB.MM.

PaccmoTpum npumMep pacyeta HOpPM pacxoda NPONMTOYHbIX MaTtepuanos. [na pacyeta umeem crneayrolime
ncxogHoble aaHHble (Puc. 7.1):

nsgenuve - KatyLlka noncHas 3MeKTpUYecKon MaLunHbl;

rabapuTbl MONEPEYHOr0 CEYEHUS KaTYLLKU - CEYEHUE MPSAMOYronbHOW POpMbl C YKITOHOM BO BTOPOM psifly C
WwnpuHon 106 MM 1 BbICOTOM - 52 MM;

YMCMo NPOBOAHMKOB B NONEPEYHOM CEYEHUMU KaTyLIKM - 56 WT.;

00bMOTOYHbIN NpoBof - neHTa OMNPHM 2,44x22;

BeC 06MOTOYHOro NPoBOAaA B KaTyLuke - 36,0 Kr.

Mnowagb nonepeyHoro ceveHns KaTyLKn paccynTbiBaeM no hopmynam, npuseaeHHbIM B MPUNOXeHNN 1:

Sk = 26 x 106 + 26 x 72 + (34 x 26) / 2 = 5070,0 xB.MM.

Mnowaab, 3aHATYIO NPOBOAHUKOM B MONEPEYHOM CeYeHUN n3nenus, onpeaensem no gpopmyne (7.5):

Sm = Smp x nh = 2,44 x 22 x 56 = 3006,08 xB.mM.

KoadpduumeHT 3anonHeHuns usgenus nakom (KkoOmnayHOOM) onpefenseM B COOTBETCTBUM C OaHHbIMW,
yKasaHHbIMK B Tabnuue 7.5, B Hawem cniyqae K3 = 0,8.

MonpaBoYHbIN KOA(PDUUMEHT Ha BNMUTLIBAEMOCTb faka (KomnayHaa) n3onsumein nNpuHYMaem paBHbIM Mpu
narotoBneHnn katywkm Kn = 2,5.

KoahpumumeHT, yunThiBatoLWnin CIIOXHOCTb KOHUrypauumn nsgenus, npyuHuvaem Ke = 1,0.

PacuyeT HOpMbI pacxofa NPoNMTOYHOroO Matepuana npoussoaum no gopmyne (7.6):

H=0,05x Kz x Mo x Kn x Kc x (Sx - Sn) / So =
= 0,05 x 0,8 x 36 x 2,5 x 1 x (6070 - 3006,08) / 3006,08 =
= 2,472 xr.

masa VIIl. HopmupoBaHue pacxoga xMmMumKaToB
8.1. O6Liune cBeaeHus

Mpn n3roToBneHUM M pemMoHTEe AeTanen U y3noB TEXHUYECKUX CPEeACTB XENe3HOOOPOXHOro TpaHcnopTta
XMMU4eckue maTepuanbl HeobxoauMbl AN ranbBaHMYECKOro MOKPbITUS, OYUCTKM AeTanen n y3nos (B OCHOBHOM
MexaHn4eckoro obopynosaHus), TepMuieckon oopaboTkm aeTanewn U opyrnx TeXHONormyeckux pabor.

lMpuMeHeHne ranbBaHUYECKMX MOKPbITUA SIBNSETCS OOHMM M3 Haubomnee pacnpoCTpaHeHHbIX MeToO0B
3alUNTLl OT KOPPO3MM 1 MPULAHNS AeTansM 1 y3nam HeobxoaUMbIX JEKOPATUBHBIX CBONCTB.

OCHOBHbIMY OnepaLmsaMn HaHECEHUS ranbBaHUYECKMX MOKPLITUI ABASIIOTCS:

obe3xuprBaHne 40 1 NOCcne rarnbBaHNYEeCKOro NOKpbITUS;

JeKkannpoBaHMe YepHbIX U LBETHbIX METanmoB.;

TpaBneHne YepHbIX U LIBETHbIX METarmnos;

MeOHeHNE;

HUKENMpPOBaHue;

UMHKOBaHME;

KagAMWpOBaHWe;

nyxeHue;

XPOMUPOBAHUE;

aHogupoBaHue.

Ounctka getanen M y3noB NPUMMEHSAETCSH B OCHOBHOM MpU PEMOHTE TEXHWYECKUX CPeAcTB ANndA yaaneHus
3KCMMyaTaLNOHHbIX 3arpsi3HEHMIA.

Tepmuueckaa obpaboTka getanen n ysnoB NpovM3BOAUTCHA ANdA npuaaHus obpabatbiBaeMbiM NMOBEPXHOCTAM
0COObIX CBONCTB B YaCTW NOBbILLEHNSA NU3BHOCOCTOMKOCTW, TBEPAOCTU, OPYINX BaXKHbIX CBOMCTB NOBEPXHOCTU.

K ocHOBHbIM onepaunsim Tepmmnyeckon 0bpaboTku aeTaner u y3noB OTHOCATCS:

obe3xuprBaHne NoBEPXHOCTEN;

3akarnka u oTnyck Aetaneun u ysnos;
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a30TUpoBaHue;
LeMeHTaLus;
LMaHnpoBaHue.

8.2. MeToanka HOpMMPOBaHUSA pacxoda XMMUKaATOB Ha TEPMUYECKYHO
obpaboTky netanen
Hopmy pacxofa xumMunyeckux matepmanos Ha HOPMUPYEMYIO onepaunio onpeaensoT no dopmyne:

H=Px(, kT, (3.1

roe:
P - Bec, Kr, Un1 NoOBEpPXHOCTb, KB.M, 06pabaTbiBaeMbIx AeTanen Ha HOPMUPYEMYHO Onepaumio;
g - yaenbHas Hopma pacxofa XMMUKaTOB Ha eQuHULY Beca Unu NOBEPXHOCTH, KI/KF MU KI/KB.M.

YaenbHble HOPMbI pacxoa XMMUKaTOB Mpu Tepmudeckon obpaboTke geTanem n y3noB Ha HOPMUPYEMYHO
onepauuio npuseaeHsl B Tabnuue 8.1.

Mpu ucnonb3oBaHMM yaenbHbIX HOPM pacxofa, NpuBedeHHbIx B Tabnuue 8.1, cnefyet MMeTb B BuAy, YTO
MEHbLUYI0O HOPMY HYXHO MPUHMMAaTb AN geTanen AMaMeTpoMm M TOMWMHOM cBbilwe 8 MM 1 Becom Gonee 0,2 «r;
cpefHve 3HavYeHus - Ansa getanen, MMeroLmMx guaMmeTp unu TonwumHy 4 - 8 mm 1 Bec 6onee 0,03 kr, a HanbornbLUne
3HayYeHus - ong getanemn, MMeLWnx avaMmeTp 1 TonwmHy meHee 4 mm n Bec o 0,03 kr.

Tabnuua 8.1
YaenbHble HOpMbl pacxoga XMMUKaToOB Npu TepMUYECKon
0bpaboTke geTanen 1 y3noB Ha HOPMUPYEMYIO OnepaLmio

8.3. MeToanka HOpPMMpPOBaAHUSA pacxoga XUMUKATOB And
ranbBaHMYEeCKOro NoKpbITUA aeTanen

Hopmy pacxoga xumuydecknx maTepuanoB Ans ranbBaHWYECKOro MOKpbITUS AeTanen onpefensoT B
criepytoLem nopsiake:

onpegeneHve Tuna n ToMLWMHbI ranbBaHUYECKOro MNOKPbITUS;

pacyeT NOBEPXHOCTU MOKPLITUSA AeTanu unu yana;

onpefeneHve yaensHon HOPMbI pacxoa MaTeprarnoB Ha HOPMUPYEMYHO onepaumio;

pacyeT HOpMbl pacxofa MaTepuanoB Ha HOPMUPYEMYIO OnepaLmio.

Tun n TONWMHA ranbBaHUYECKOrO MOKPbITUA AeTanerd WnM Yy3roB TEXHUYECKUX CPeAcTB YKasaHbl B
KOHCTPYKTOPCKOM [OOKYMEHTauuM Ha wusgenue, pelenTtypa XMMUYECKOro COCTaBa AN MOMydeHus1 yKas3aHHOoro
NOKPbITUSA TPEBYEMOW TOMNLLUMHBI - B TEXHOMNOIMYECKOW KapTe Ha BbIMONTHEHNE HOPMUPYEMOW onepaLuu.

Mo uvepTexy geTanu unu y3na Npou3BOAAT pacyeT MOBEPXHOCTU MOKPbLITUS: eCnu AeTanb Unv y3en umeet
dopmMy NpaBuUIbHbIX FTEOMETPUYECKMX TEN, TO NMOLWaAb NOKPbITUS paccYnTbiBaOT No hopmMynam, NpUBEAEHHbIM B
npunoxenun 1. MNnowaae NOKpLITUA geTanu unu yana, bopmMa KoTopbIX NPEeACTaBnsieT COMETaHNE reoOMeTPUYECKMX
Ten un uryp, paccunMTbiBalOT Kak CymMMy Mrfowafen oTAeNbHbIX 3NEeMEHTOB, OMNpederneHHbix no copmynam,
npvBeaeHHbIM B NPUNoXeHun 1.

[nsa ranbBaHNYeCKMX MOKPbITUIA YCTAHOBMNEHO TPW rPynMbl CIIOXKHOCTH:

nepeag rpynna - nnockue (Hanpumep, NacTuHbl) 1 LunuHapudeckue (6e3 pesbbbl U OTBEPCTUI) AeTanu;

BTOpas rpynna - ckobbl, KpenexHble AeTanu, penbedHble LTamnoBaHHbIE AeTanu, He UMEKLLME NONocTen, B
KOTOPbIX MOXET 3a4epXNBaATbCHA ANEKTPONUT, LUNMHOAPUYECKUE AeTanu ¢ pe3bbon n 0TBEPCTUSIMMU;

TpeTbsa rpynna - getanu ¢ rmyxumu OTBEPCTUSIMU (CTakaHbl) U MOMOCTSIMU, B KOTOPbIX MOXET CKannmMBaTbCs
3NEKTPONUT, a TakKe UMeKLLMe TPYAHOMPOMbIBAEMbIE YHACTKM (KapKachkl, KOPOOKU 1 T.M.).

YaenbHble HOPMbI pacxofa MaTepuarnoB Ha onepauuu ranbBaHWUYECKOro MOKpbITUS NpuBeAeHbl B Tabnuuax
8.2-8.8.

Tabnuua 8.2

MpenenbHbie yaenbHble HOPMbI pacxofa MaTepyarnos AN XMMUYECKON 1
ANEKTPOXMMUYECKON 00pabOoTKN METANMNYECKMUX NOBEPXHOCTEN, I/KB.M

Onepaumna MaTepnal T'pynna
CJIOXHOCTHU

1 2 3
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II0on TaJIbBaHOIIOKPEITVA

TeXHnu4eckKad,

TOCT 2184-77

ObesxupMBaHue opraHudeckumu |Hedpac C2-80/120 mmm|60 80 100
PAaCTBOPUTESIAMU IO U IIOCJE Hedppac C3-80/120,
TaJlbBAHUUYECKOTO IIOKPHEITHSA TOCT 443-76 wnu
kepocuH KO-25, 80 100 |125
Ty 38.401-58-10
OBe3xuprBaHue Yraepoxn 150 |170 (200
UETHPEXXIJIIOPUCTEIM yIJIEPOIOM Y THPEXXIIOPUCTEIA
TeXHUYEeCKUM ,
TOCT 4-84
XyMUdeckoe u Hatp enxwmit 30 35 45
BIIEKTPOXUMUYECKOE TeXHUUYECKU,
oBezxuprBaHUe TOCT 2263-79
Cona 25 30 35
KaJIbIMHUPOBAHHAS ,
TOCT 5100-85
Tpuhuatpuibochar, 20 25 30
TOCT 201-76
Xunxoe cTexyo, 4 5 6
TOCT 13078-81
Kouraxt IleTpoBa, 20 25 30
Ty 38-601-22-3-89
XyMUdeckoe u TpuHaTpuitbochaT 45 55 70
BIIEKTPOXUMUYECKOE TeXHUUYECKU,
obesxuUprBaHMEe MeIU U ee TOCT 201-76
CILJIaBOB, LUMHKOBOTO JIUTHA,
AJTIOMYHY S
IlekanypoOBaHME UEPHBEIX U Kuciora cepHasa 25 30 35
LBETHEX METAaJIJIOB Texuuyeckas, I['OCT
2184-77 winn xkmcioTa
conaHasa, I'OCT
3118-77
DJIeKTPOIEeKaNMpPOBaHKe CTau Kuciora cepHasa 400 |450 |500
nocJyie mnIudGOBaAHUA IIOI TexHMdueckad, ['OCT
IEeKOPAaTUBHOE HUKEJMPOBAHME 2184-77
Kanusa BuxpoMaT 4 5 6
TexHudueckuy, I'OCT
2652-78
TpaBJIeHVE UEPHBIX MEeTAaJIJIOB Kuciyora cepHasa 100 (120 [150
(rpyboe CHATME OKaJIMHLL) TexXHUYecKasd,
TOCT 2184-77 wnn
KMCJIOTa COJisHasd, 120 (150 [180
TOCT 3118-77
XyMUdeckoe u Kucnora cepuas 60 80 100
BJIEKTPOTPABJIEHME UEPHEIX TexXHUYecKasd,
MEeTaJlJIOB II0XI TOCT 2184-77
TaJibBAHOMNOKPETUSA
Cosib rnoBapeHHasd, 75 100 |125
TOCT P 51575-2000
TpaBJIeHVE UEPHBIX MEeTAaJIJIOB Kuciyora cepHasa 150 (200 ([250
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Kucnora azoTHasa,
T'OCT 701-89 wnm
MeJIaHX KMCJIOTHEI,

TOCT 1500-78

600

750 (900

TpaByieHre MenoM M e€e CIJaBOB

Kucrnora cepHasa
TexH/decKad,

TOCT 2184-77

800

1000|1200

Kucnora azoTHas,
T'OCT 701-89 wnm
MeJIaHX KMCJIOTHEIM,

TOCT 1500-78

750

900 (1100

CoJyip nmoBapeHHasd,

TOCT P 51575-2000

20

25 30

CIlJIaBOB

TpaBJ’[eHVIe AJIOMMHMA M €T'0

HaTp enkum
TeXHUUYEeCKUM ,

TOCT 2263-79

60

80 100

Kucnora asorHad,

ToCcT 701-89

75

100 |125

CoJyip nmOoBapeHHasd,

TOCT P 51575-2000

16

18 20

HeliTtpanmu3aumus Mnocje
TPaBJIEHMS UYEPHHX MEeTaJlJIOB

Coma
KajlbUMHMPOBAaHHAL,

TOCT 5100-85

10 12

AMMMAK BOIHEI
TeXHUYEeCKUM ,
T'OCT 9-92

40

50 60

I'Ipep,eanble yAaenbHble HOPMbI pacxona
aHOO0B Ha rajfibBaHU4eckne nokpbITUA

Onepaumnsa MaTepnan YIoeJbHBM |YIOejibHasd
BEeC, Hopma,
r/xky6.cM |T/KB.M

MenHeHure AHOnel MemHele, I'OCT 767-91 8,9 8,5

HukesiepoBaHue |AHOOH HMKeJeBwe, I'OCT 2132-90(8,85 8,4

[IMHKOBAaHME AHOIE LUMHKOBEEe, I'OCT 1180-91 |7,2 7,6

KanMupoBahue AHognel kamMmmebble, I'OCT 1468-90|8,64 9,2

JlyxeHue Osnoso, I'OCT 860-75 7,3 7,6

MpenenbHble yaenbHble HOPMbI pacxoaa Matepuarnos
ana ranbBaHN4YeCKoro NoKpbITUA MeTanjoB

Omnepaumus MaTepmar YoenbHas HopMa

pacxoma, T/kKyD.M

Tabnuua 8.3

Tabnuua 8.4
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I'pynmna cioxHOCTHU

1

2

3

MenHeHME KMUCJIOe

Kynopoc MenHHIM,

TOCT 19347-99

B 3aBUCUMOCTM OT
TOJIUMHEL [TOKPEITMSI
corJlacHO TabJ-

8.5
MenHneHue umMaHmucToe |KmcioTa cepHas TexHmyeckas, |7 9 11
T'OCT 2184-77
HaTpuil UMaHMCTEM
TexHudeckuit, I'OCT 8464-79 45 60 75

Mens uUMaHMUCTaLd,

TOCT 10018-79

B 3aBUCUMOCTM OT
TOJIUMHEL [IOKPEITMS
corJlacHO TabJ-

8.5
Coma KaJbUMHUPOBAHHASL, 3 4 5
T'OCT 5100-85
HaTp enxkmuit TexXHUUYECKU, 2 3 4

TOCT 2263-79

HukenupoBaHue Hukesb CEepPHOKMCJIILIA B 3aBUCUMOCTU OT
Texuuyeckuri, I'OCT 2665-86 TOJIUMHEL [TOKPEITUS
corJlacHO TabJ-
8.5
HaTpuit CEepHOKMUCJIIBI, 12 15 18
T'OCT 6318-77
HaTpwuit XJIOPUCTHINA, 1,2 1,5 1,8
T'OCT 4233-77
Kucmnora 6GopHad, 8 10 12
T'OCT 9656-75
Kucmnora cepHad, 2 3 5
I0CT4204-77
[lepekuChs BOHMOPOIA, 5 8 10
ToCT 177-88
BrecTamee HaTpwuit dTOopmMCTHIL, 2 3 4
HUKEJVPOBaHue TOCT 4463-76
(IIOTIOJIHUTEJIBHO)
Habrammuu, T'OCT 16106-82 2 3 4
dopMasiMH TEeXHUUECKU, 6 8 10
T'OCT 1625-89
IMHKOBAHME B Kymopoc LMHKOBEIN, 12 15 18
xJiopucToaMmmoumesoMm | TTOCT 8723-82
BIEKTPOSIUTE
AMMOHMY XJIOPUCTEIM , 24 30 36
T'OCT 2210-73
Xesgatuu, TY 6-17-1168-82 0,2 0,3 0,4
IMHKOBAaHME Oxucp UuHKa, TY 48-7-17-82 2,0 2,5 3,0
LUMHKATHOE
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HaTp enxkmuit TexXHUUYECKU, 16 20 23
T'OCT 2263-79
onoeo (11) xmopun 2-somuoe, (0,6 (1,0 1,5
TY 6-09-5393-88
IMHKOBAHME B Kymopoc LMHKOBEIN, 25 30 35
CEPHOKMCIIOM TOCT 8723-82
BIEKTPOSIUTE
HaTpwuit CEepHOKMCJIIBI, 12 15 18
T'OCT 6318-77
KBpacusl ajiioMMHMEBOKAJIMBELE , 6 8 9
T'OCT 4238-77
AJIIOMUHMM CEPHOKMUCIIBIN , 4 5 6
T'OCT 3758-75
Hadpramuu, I'OCT 16106-82 0,5 0,7 1,0
Kucnora cepuasa, I'OCT4204-77 |3 4 5
IOexcTpuu, I'OCT 6034-74 1,2 1,5 1,8
IMHKOBAaHME Oxucp UuHKa, TY 48-7-17-82 5 6 7
LMAaHMUCTOe MM LUMHK LMaHWCTEHIM, 8 10 12
Ty 113-03-383-83
HaTpwit LMAaHUCTHIA, 40 60 80
T'OCT 8464-79
HaTp enkmuit TexXHUUYECKU, 16 20 24
T'OCT 2263-79
HaTpmil CEpPHMCTEIL YMCTEHI, 6 8 10
T'OCT 2053-77
Xesatuu, TY 6-17-1168-82 2 3 4
OceeTJjieHue Kucmnora asorHasa, I'OCT 701-89|9 9 9
LUMHKOBOTO [OKPBITHA
llaccuBUPOBAHKE HaTpus OGuxpomar rexunueckwuii, |50 50 50
pamyxHoe no umHKy |T'OCT 2651-78
Kucsiora cepHas, I'OCT4204-77 |5 5 5
OcBeTJyieHNE U AHTHOPUI XPOMOBEIA, 90 90 90
IaCCUBUPOBAHKE TOCT 2548-77
BecuBeTHOE IO
LVHKY Kucmora cepuasa, I'OCT4204-77 |30 30 30
Kucmnora asorHasa, I'OCT 701-89(40 40 40
KanMupoBahue KamMuii CepHOKMCIIBIM, 12 15 18
KMCJIOe T'OCT 4456-75
Kucnora 6Gopuasa, I'OCT 9656-75(2,4 3,0 3,6
HaTpwuit XJIOPUCTHINA, 3,6 4,5 5,4
T'OCT 4233-77
Knen mesmposwii, I'OCT 3252-80(0,6 0,75 0,9
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KanoMupoBahue KamMmsa OKMUCH, 5,4 6,8 8,1
LMAaHUCTOEe TY 6-09-02-480-89
HaTpwit LUMAaHUCTHIA, 45 60 75
T'OCT 8464-79
HaTpuit CEepHOKMCJIIBI, 6 7,5 10,8
T'OCT 6318-77
Hukesib CEpPHOKMCJIIBI, 0,8 1,0 1,2
T'OCT 2665-86
OcBeTJyieHUE AHTHOPUI XPOMOBEIA, 45 45 45
KaIMrMeBOT O T'OCT 2548-77
IOKPHTUS
Kucmora cepuasa, I'OCT 4204-77|1,2 1,2 1,2
JIyXeHMre KMCJIoe OJIOBO CEPHOKMUCJIIOE, 7,5 7,5 7,5
TY 6-09-1502-75
HaTpuit CEepHOKMCJIIBI, 7,5 7,5 7,5
T'OCT 6318-77
Kucmora cepuasa, I'OCT 4204-77|7,5 7,5 7,5
deHOJI TeXHMUECKUN, 1,5 1,5 1,5
T'OCT 11311-76
Knen mesmposmii, I'OCT 3252-80(1,5 1,5 1,5
JlykeHue mejiouHoe onoeo (11) xmopun 2-Bomuoe, |7,5 7,5 7,5
TY 6-09-5393-88
HaTp enxkmuit TexXHUUYECKU, 7,5 7,5 7,5
T'OCT 2263-79
HaTpwuit yKCYCHOKMCIIBIM, 20 20 20
T'OCT 2080-76
[lepekuChs BOHMOPOIA, 0,5 0,5 0,5
T'OCT 177-88
XpoMMpOBaHMe AHTHOPUI XPOMOBHIA, o pacueTry Mo
IeKOpPaTUBHOE TOCT 2548-77 bopmysie 8.4
Kucmora cepuasa, I'OCT 4204-77|2,0 2,0 2,0
XpoMMpOBaHMe AHTHOPUI XPOMOBHIA, o pacueTy Mo
TBEpPHOE TOCT 2548-77 bopmysie 8.4
Kucmora cepuasa, I'OCT 4204-77|5,0 5,0 5,0

YaernbHble HOPMbI CONen B 3aBUCUMMOCTH
OT TOJLWMHbI CNOSI NOKPbLITUS, [/KB.M

ToJsmumHa HavMmeHOBaHME CoOJiemn TonmmHa HamMeHOBaHMEe coJiemn

HNOKPBEITUSA, HNOKPBEITUSA,

MKM Hukemns | Kynnopoc [Meznb MKM Hukemns | Kynopoc [Meznb
CEPHO- |MEeOHHM |LUMaHuCTad CEPHO- |MEeOHHM |LUMaHuCTad
KM CJIBIN KM CJIBIN

1 41,7 37,3 8,00 16 105 89,8 26,8

Tabnuua 8.5
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2 46,0 |40,8 9,25 17 109 93,3 28,0
3 50,2 (44,3 10,5 18 114 96,8 29,3
4 54,4 47,8 11,8 19 118 100 30,5
5 58,7 |50,8 13,0 20 122 108 31,8
6 62,9 |54,8 14,3 21 126 107 33,0
7 67,1 |58,3 15,5 22 131 118 34,3
8 71,3 (61,3 16,8 23 135 114 35,5
9 76,5 65,2 18,0 24 139 118 36,8
10 79,8 (68,8 19,3 25 143 121 38,0
11 84,0 (72,3 20,5 26 148 125 39,3
12 88,3 |75,8 21,8 27 152 128 40,5
13 94,5 |(79,1 23,0 28 155 132 41,8
14 96,7 (82,8 24,3 29 160 135 43,0
15 100 86,3 25,5 30 164 139 44,,3
MpenenbHble yaenbHble HOPMbI pacxoaa matepuarnos Ans XVIMUYECKOW 1
3MNEeKTPOXMMMUYECKOW NMONMUPOBKM METanmnos
Onepauys MaTepuan YmenbHas HopMa

pacxoma, T'/KB.M

I'pynmna cioxHOCTHU

1 2 3

SnexkTponosupoBaHue | Kucmora cepHasa, I'OCT 4204-77|700 800 (900
HUKEJII

AHTHOPUI XPOMOBEIA, 20 25 30
TOCT 2548-77

Tumuepud, I'OCT 6259-75 15 20 25
XUMryeckoe Kucmora oprodocdhopHasd, 700 800 (900
IOJIMpOBaHME TOCT 6552-80
ANTIOMVHM S
Kucmora cepuasa, I'OCT 4204-77|450 500 |550
Kucmyora asoTHad, 180 200 (220
TocT 701-89
dyekTponosmpoBanue | Kuciora oprodbochdopuasa, 500 600 (700
AJIIOMUHM S TOCT 6552-80

Kucmora cepuasa, I'OCT 4204-77|400 450 |500

AHTHOPUI XPOMOBEIA, 40 50 60
TOCT 2548-77

Tabnuua 8.6
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dyekTponosmpoBanue | Kucjiora oprodbochdopuasd, 500 550 (600
Memu u ee cmasoB |T'OCT 6552-80
SyekTponosmpoBanue | Kucjiora oprodbochdopuasa, 1800 |2000 (2250
YTJIEPOOHOM CTajn TOCT 6552-80

YaenbHble HOpMbI pacxoga MatepuanoB Ha WwnudosaHue,
MaTupoBaHue 1 NnonnmpoBaHue

Onepaumna MaTepnanu En.usmMm. [YOoesnbHasa HoOpMa
pacxoma, T'/KB.M
T'pynna cioxHOCTHU
1 2 3
InnboBaHMe Imdszsepuo N 60-80, I'/KB.M 50 60 75
T'OCT 3647-80
mbnopomox N 100-180, |r/xB.M 50 60 75
T'OCT 3647-80
mbnopomox N 220-320, |r/xB.M 50 60 75
T'OCT 3647-80
lnnboBasbHaAA macra I'/KB.M 150 200 250
KpyTu BOMIIOUHEIE, mWT/KB .M 0,008|0,01 |0,012
PCT PC®CP 756-89
CexuMyM XJIONuaToOyMaxHee [T/KB .M 18 20 22
Knet MesmpoBEHI, T/KB.M 60 70 80
TOCT 3252-80
CTekJIO XMUIKOEe, T/KB.M 45 55 65
rocT 13078-81
MaTtuporaume |lleTky KANPOHOBEHIE, mWT/KB .M 0,008|0,01 |0,012
Ty 2.30.120-85
llonvpoBaHue |Bg3b cypoBasd, nor.m/xe.m|0,3 0,4 0,5
TY 38-104274-78
CexuMM XJIONuaToOyMaxHee [T/KB .M 25 30 40
KpyTu BOMIIOUHEIE, mWT/KB .M - 0,015|0,02
PCT PC®CP 756-89
llacTa HOJMPOBOUHALA, T/KB.M 100 125 150
TY 6-10-737-87
yﬂeﬂbele HOPMbI pacxoaa MmaTtepuarnoB
Npu N3roToB1eHUN NeYaTHbIX NnaTt
Onepaumnsa MaTepman En.usm. |YOoenbpHada
HOopMa
pacxoma,
I'/KB.M

Tabnuua 8.7

Tabnuua 8.8
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HaHeceHue Mnenounwn dpoTopesucT CIIO-2, kB.M/kB.M |1,2
3alUTHOTO TY 6-17-859-77
pPUCYHKA
CXEMEI Kpacka ranbBaHocCcTOMkas, CT3-13 T/KB.M 60
Merunxsopobopm, TY 6-01-828-80 T/KB.M 2000
Coma KaJbLUMHUPOBAHHASA, T/KB.M 60
ToCcT 5100-85
YoasneHue MeTwuiieH xJiopucTeni, I'OCT 9968-86 |r/xe.m 4000
3aWUTHOTO
pUCYHKA HaTp enkuii TexXHUYECKUN, T/KB.M 30
TOCT 2263-79
TpaBJiIeHMKE AMMOHUM XJIOPUCTENL, I'OCT 2210-73 |r/xB.M 100
Memu B
KMCJIBIX Kucsiora comauas, I'OCT 857-95 T/KB.M 2400
pacTeopax
[lepexncs BOmopoma, ['OCT 177-88 T/KB.M 770
TpaBJIeHMKE AMMOHUM XJIOPUCTENL, I'OCT 2210-73 |r/xB.M 400
Memu B
aMMMAaUHOM AMMOHMIM yTJIEKUCHENL, I['OCT 3762-78|r/xB.M 40
pacTeope
Avmmmax sozueni (20%-wuent), T/KB.M 2000
TOCT 9-92
TpaBiieHre Kucnora cepuasa, I'OCT4204-77 T/KB.M 1840
OIN3JIEKTPUKA
B Kucnora OTOPMCTOBOIOPOIHAS T/KB.M 360
NpOM3BOACTEE | (I1aBukoBas), I'OCT 2567-89
MIIIT
AKTUBALMA MManmanuit XJIOPUCTEHIN, T/KB.M 0,17
TY 6-09-2704-73
osnoso (1) xmopun 2-BomHoe, T/KB.M 20
TY 6-09-5393-88
Kucsiora cojmauas, I'OCT 857-95 T/KB.M 20
Kanuit xjopucTeii, I'OCT 4568-95 T/XB.M 35
MenueHue Mens Il cepuoxmucrnas, T/KB.M 40
xymmueckoe B|T'OCT 4165-78
TapTPaTHOM
pacTeope Kanuii-HaTpuii BUHHOKMUCIILIM, T/KB.M 40
TOCT 5845-79
HaTp enxkmuit TexXHUUYECKU, T/KB.M 50
TOCT 2263-79
Coma KaJIbLUMHUPOBAHHAS, T/KB.M 2
ToCcT 5100-85
Hukens 1l xjmopmun, TOCT 4038-79 T/XB.M 2
dopmasme (40%-uen1), I'OCT 1625-89|r/xB.M 25
MenueHue Mens Il cepuoxmucrnas, T/XKB.M 60
xymmueckoe B|T'OCT 4165-78
TPUIIOHATHOM
pacreope Tpusion B, T'OCT 10652-73 T/KB.M 70
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HaTp enkmui TexXHUUIECKU, T'/KB.M 70

TOCT 2263-79

Srunennvamus (10%-wen1), T/KB.M 8

TY 6-02-622-86

OusTunouTuokapboHaT, T'/KB.M 0,5

TY 6-09-2045-77

Kanuit kejie3UMCTOCUHEPOOMUCTEIN, T/KB.M 1,0

TOCT 6816-79

dopmamyH (40%-uen1), T'OCT 1625-89|r/xB.Mm 50
TpaBiieHre Kucmnora cepHad, T/KB.M 80
agresmMoHHoTo | TTOCT4204-77
cJiosg

AHTUIPUI XPOMOBEINL, I'OCT 2548-77 |r/xB.M 1600
OcBeTyieHMUE TuomoueBuHa, I'OCT 6344-73 T/KB.M 80
cryasa
I0C-60 mocse |Kucmora comnsgHas, I'OCT 857-95 T/KB.M 80
TpaBJIeHNA

Mpenapat 0C-20, T'OCT 10730-82 T/KB.M 2

Ecnv TOT vnv MHOW KOMMNOHEHT pacTBOpa, YyKasaHHblM B Tabnuuax yaenbHbIX HOPM, He MpeaycMOTpeH
peuenTypoun, 4eNCTBYOLWEN Ha JaHHOM NPeanpuaTUm, TO pacxon 3TOro KOMMOHEHTa B HOpMax He yuuTbiBatoT. B Tex
cnydvasix, Korga peuenTypbl pacTBOPOB WNW SMEKTPOMNUTOB, NMPUMEHSEMbIX Ha OaHHOM npeanpuaTun, cogepxat
KOMMOHEHTbI, HE BKMOYEHHble B Tabnuubl 8.2 - 8.8 noTpebHOCTb 3TMX KOMMOHEHTOB [OSKHA ObITh BKIHOYEHA
OOMNOMNHUTENbHO Ha OCHOBaHUM TEXHOMOIMMW ranbBaHOMOKPLITUSA. YaenbHble HOPMbI pacxofa XMMUKaToB, YKa3aHHbIe
B Tabnuvuax 8.2 - 8.8, npegycmMaTpmBaloT KOHLIEHTPALIMIO UMK NPOLIEHTHOE coepXaHue, yKazaHHOe B CTaHgapTax Ha
HopMupyeMbIi MaTepuan, 6e3 nepecyeta Ha 100%-o0e coaepkaHue.

B cnyyae npumMeHeHMs XMMUKATOB C OTCTYMMEeHMEeM OT KOHUEeHTpauuwu, ykasaHHOM B CTaHgapTax Ha
HOpMUpPYEMbIN MaTepuan, YaenbHyl HOpMY pacxoda nepecyvTbiBaloT No oopmMyne:

Q=qx K2/ x1, (8.2)

roe:

Q - uckomas ygenbHas Hopma s YCroBui AaHHOro NpeanpuaTus;

g - yoenbHasi HopMa pacxofa XMMUKaToB Mo AaHHbIM Tabnuy, 8.2 - 8.8;

K1 - copepxaHue xmummKaTa B paCTBOpE UMv SNEKTPONuTe, ykasaHHoOe B peLenType, NpuBeaeHHon B Tabnmuax
8.2-8.8;

K2 - copepxaHue xumMukaTa B pacTBOpe WNW 3SneKkTponute no peuenTtype, NpUMEeHSeMon Ha AaHHOM
npeanpusTum.

YoenbHble HOPMbI pacxoda MaTtepuanoB AN obe3axupuBaHus, [OeKkanupoBaHWs, TpaBrneHus u
HelTpanusauuu, npvBeaeHHble B Tabnvue 8.2, ycTaHOBMEHbl Ha OAHY Onepauuio TeXHONOrMYeckoro mpouecca.
Ecnun, cornacHo TexHonorndyeckoMy NpPOLECCY Ta WM MHas onepaumsi NMOBTOPSIETCS HECKONbKO pas, yAenbHY
HOPMY pacxofa COOTBETCTBEHHO YBENMYMBAIOT.

PacyeT HOpMbl pacxofa aHOAHOro MeTanna NPou3BoasT no dopmyrne:

H=1,05 xS x HOenrra x d / 1000, xr, (8.3)
roe:
S - NOBEPXHOCTb NOKPbLITUS, KB.M;
JenbTa - ToNwWMHa NOKPLITUS, MKM;
d - NNOTHOCTL MeTanna NokpbITUS, r/kyb.cm.

YpoenbHble HOPMbI pacxofa pacTBOPUMbLIX aHOAOB, NMPUBEAEHHblE B Tabnuue 8.3, ycTaHOBMEHbI Ucxoas U3
TOJNLWUMHbI CNOSI MOKPbITUS - OAMH MUKPOH. [INs pacyeTa HOpM pacxofa yAerbHble HOPMbl CriefyeT YMHOXaTb Ha
TONLWMHY CROsi MOKPbLITUS, NMPELYCMOTPEHHYD pabounuMmn 4vepTexamu, KapTaMmu TEeXHONOrMYecKuXx MpOoLECCOB M
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TEXHUYECKMMW YCNIOBUSIMU Ha ranbBaHOMOKPbLITUS.

YoenbHble HOpMbI pacxoda MaTepuanoB ONs ranbBaHWYECKux NOKpbiTuhA (Tabnuua 8.4) ycTaHOBMEHbI B
rpaMmmax Ha 1 KB.M, UICXOAS U3 YCOBWIM paboTbl Ha CTALMOHAPHbIX MW MOSTyaBTOMaTUYECKMNX BaHHaX HE3aBNCUMO OT
TOMWMHBI CNOSA NOKPbLITUA B Npeaenax rpynn crioxxHocTu. NMpu pacyeTe HOpM pacxofda maTepuarnoB Ha NOKPbITUE
Menkux getanen B KOSMOKOMbHbIX M OapabaHHbIXx BaHHax yderbHble HOPMbl, NpUBEAEHHble B Tabnuue 8.4,
HeobX0AMMO YMHOXaTb Ha crneayrolme Ko3MUUNEHTbI:

npy NPUMEHEHUN NOrPYKEHHbIX KONOKONoB 1 6bapabaHos - 1,5;

npv NPYUMEHEHUN KONOKONMOB, TPeOYOLLMX 3anNnBKU NOCNE Kaxaowm napTum getanen, - 2,0.

YaenbHble HOPMbI pacxoda mMmatepuanoB nNpu pabote Ha aBTOMaTUYECKUX NINHUSAX ranbBaHUYECKNX NOKPLITUN
OOMKHbI ObITb YMEHbLUEHbI, A1 Yero AaHHble Tabnuubl 8.4 ymHoxatoT Ha 0,75.

CymMmapHbI  pacxof XpPOMOBOrO aHrmgpuaa Ans AeKOpaTMBHOro MOKpbITMS, a Takke Ans TBepaoro
XPOMUPOBAHUA paccUnTLIBaOT No oopmyne:

3 6
Hxp = (15,2 x Sxd /10 ) + (S xNxC/ 10 ), «xr, (8.4

roe:

S - NOBEPXHOCTb MOKPLITUS, KB.M;

d - NNOTHOCTbL MeTanna NoKpbITUs, r/kyG.cMm;

N - 3HayeHne NoTepb pacTBOPOB NPU ANEKTPONUTUYECKUX NPOLIECCaX;
C - KOHUEeHTpaLumsa KOMMOHeHTA, r/n.

3HayeHVe NoTepb pacTBOPOB NpY ANEKTPONUTUYECKNX NpoLeccax npuHumatoT N = (nHtepsan) 0,2 - 0,4.

Mpn npuvMeHeHun TabneTok "XPOMNPOTEKT"' YAENbHYI0 HOPMY Ha XPOMOBbLIM aHrMAPWUA, MOMYYEHHYI Mo
pacyeTy, yMHOXatoT Ha koadpuumeHT 0,7.

YoenbHble HOPpMbI pacxoda Conen B 3aBMCUMOCTW OT TOMWMHBI CrOSi MOKPbITUA B /KB.M MpuUBEAEHbl B
Tabnuue 8.5, yoenbHble HOPMbI pacxoda MaTepuanoB Afs XMMWUYECKOM U 3MEeKTPOXMMMUYECKOW MNOMMPOBKM
MeTanmnoB, YCTaHOBMEHHble B [/KB.M, MoOMeLleHbl B Tabnuue 8.6. YgenbHble HOpMblI pacxofa mMaTepuanoB Ha
wnudoBaHne, MaTUpoOBaHWE W MOMNWPOBaHWE YCTaHOBMNEHbl B eAuMHULAaX, COOTBETCTBYIOLUUX Xapakrepy
NPMMEHSIEMbIX MaTepuanoB (rpamm, LUTyKa, MOrOHHbIA MeTp) Ha 1 kB.M obGpabaTbiBaeMON MNOBEPXHOCTU W
npuBeneHel B Tabnuue 8.7. YaenbHble HOPMblI pacxofa MarepuanoB MpuM M3roTOBMEHUM nNevaTHbIx nnat
YCTaHOBMNEHbI B €4MHULax, COOTBETCTBYIOLLNX XapakTepy NpUMEHSeMbIX MaTeprarnos (rpamm, KBagpaTHbIN METP) Ha
1 kB.M 0bpabaTbiBaeMol NOBEPXHOCTM M NpMBeaeHbI B Tabnuue 8.8.

Hopwmbl pacxoga matepumanos, Heob6xoanMbIX A5 3anycka HOBbIX BaHH, YCTaHaBMNMBAKOTCS €AMHOBPEMEHHO.

Hopmy pacxoga aHogoB (pacTBOPMMbIX M HEpacTBOPMMBIX) ANs  3amycka HOBOro ob6opyaoBaHus
paccyuTbiBalOT Mo hopmyne:

H=ax Il xdx h /1000, xr, (8.5)

roe:

a - CymmMapHas LUMpuHa aHogoB, cM, cocTtaensiowlas 0,6 ober AnvHbl paboyver YacTu aHOOHbIX LUTaHT;
| - anuHa aHoaa, cwm;

h - TonwmHa aHopaa, cwm;

d - yoenbHbI BeC MeTanmna aHoaa, r/kyb.cm.

TexHuyeckMe xapakTepuCTUKM aHOOOB QAN ranbBaHWYECKMX MOKPbITUIA (BKMOYas pasMepbl aHOOOB)
npvBeaeHbl B COOTBETCTBYHOLUNX CTaHAapTax Ha NpMMeHseMble aHOAbI.

Hanpumep, Hopma pacxofga aHo4o0B Ans 3anycka BaHHbI LMHKOBaHUSA ANWHOW 2,2 M, WMPUHOM 1 M, BbicoTon 1
M NPV YMcne aHOAHbIX LWTaHr Ha BaHHe - 3 1 pa3Mmepax aHogos: anvHe 70 cm, TonwmHe 0,5 cMm, yaensHoMm Bece
uMHKa 7,2 r/ky6.cmM 1 cymmapHon wnpuHe aHogos a = 220 x 3 x 0,6 = 396 cm bygeT pasHa:

H =396 x70x0,5x7,2/1000 = 99,8 «r.

Hopmy pacxofa xvMMuKaToB 45151 3anycka HOBOro 060pyaoBaHus pacCcunTbiBatoT No hopMyne:

H=AxVx K/ 1000, xr, (8.6)

roe:

A - KOHLUEHTpaLMsa xuMuKaTa B anekrponuTe, r/n;

V - o6bem (BaHHbI), 1;

K - k0oadhpmLmMeHT 3anonHeHMs BaHHbI, KOTOPbIA NPUHMMAIOT paBHbIM 0,7 - 0,9 obLiero o6bema BaHHbI.

Hanpumep, HOpMa pacxofa XMMWKaATOB AMS 3arnycka BaHHbI KACNOrO MeaHeHus pasmepom 2,2x1x1 M npwu
anekTponuTe, cogepxallem meab cepHokucnyto 200 r/n n cepHyto kucnoty 50 r/n, koaddumumeHTe 3anonHeHus 0,8,
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COCTaBuT:
MeOun CEPHOKUCIION:

H =200 x 2200 x 0,8 / 1000 = 352 «r;
KNCIOTbl CEPHOMN:
H =50 x 2200 x 0,8 / 1000 = 88 «r.

8.4. MeToanka HOPMMPOBaHUSA pacxoda XMMUKATOB AN OYUCTKU
JeTanen v y3nos

Hopmbl pacxoga XMMUKaToB AfS XMMWYECKOW OYMCTKM geTanen u y3nos obopyaoBaHWsi, CHUMaEMOro C
TEXHUYECKMNX CPEACTB MNP TEXHUYECKOM 0BCNYXMBAHUN N PEMOHTE, PacCHMTLIBaIOT Mo hopMyre:

H=Px(g, xr, (8-7)

roe:
P - Bec npombiBaeMbIx getaneun, T Unu Kr, Unm npombiBaemMasi MoBepPXHOCTb, KB.M;
g - yaenbHas Hopma pacxofa XMMUKaTOB Ha eAVHULY Beca Unu nnowaam, Kr/kr, Kr/T Unm Kr/ke.Mm.

Mo yepTexy getanu nnu yana NnpousBOAAT pacyeT NPOMbIBAEMOM NOBEPXHOCTU: €Cnu AeTarnb Unu y3en umeet
opMy NpaBUrbHbIX FEOMETPUYECKUX TEM, TO MPOMbIBAEMYIO NIoLWaAb paccymMTbiBaOT No hopmynam, npuBeaeHHbIM
B npunoxeHun 1. [lNpombiBaemas nnowagb petany wunu ysna, dopmMa KOTOpbIXx MpeacTaBnsdeT coveTaHue
reoMeTpuyecknx Ten v uryp, paccynTbiBalOT Kak CymMMy nrowagen OTAeNbHbIX 3NeMeHTOB, onpeferieHHbIX Mo
dopmynam, NpuBedeHHbIM B NpunoxeHun 1. Bec npombiBaeMbIx AeTanen ykasaH B KOHCTPYKTOPCKOW JOKYMEHTaumu
Ha TexHu4yeckue cpeacTea.

YaenbHble HOPMbI pacxofa XMMUKATOB (TEXHUYECKUX MOKOLLNX CPEACTB) 3aBUCAT OT KOHLEHTpaLMM XMMUKaTOB
(TexHnyeckux MoOWLWKUX CpeacTB) B MOEYHOM pacTBope, Buaa 3arpsA3HEHUn, CTeneHn 3arpsi3HEeHHOCTM,
NPUMEHSIEMOrO MOEYHOro 00opyaoBaHUA M ONPedensioTCcs OMbITHO-NabopaTopHbIM CNOCOBGOM AN Kaxgoro
KOHKPETHOro cny4yasi. PekomeHayeMas KOHLEHTpauns XMMUKATOB (TEXHUYECKMX MOILLMX CPEACTB) yKa3blBaeTcs B
COOTBETCTBYHOLLNX HOPMATMBHbIX JOKYMEHTaX Ha XMMUKaTbl (TEXHUYECKNE MOKOLLNE CPeACTBa).

[na npumepa onpegenum yaoenbHyld HOPMY pacxofa CcoAbl KayCTUYeckon (HaTp eakun TexHudeckun, FTOCT
2263-79) ons NpoMbIBKM AeTanen noaBWXKHOroO cocTaBa. [ns pacyeta umeem crnefyloliMe UCXOOHble AaHHbIE:
NPOMbIBKY [eTanen COrfnacHoO KapTe TeXHONOrM4eckoro rnpouecca Heobxoaumo npousBoauTb B 5 - 6% -HoMm
pacTBOpe KaycTU4eckon cofpl. 3a TpuM OHA NPOMbITO B BaHHe 163 T meTanna B BWAe roToBbIX AeTanen u ysnos
NnoaBWXHOro cocTasa.

ExxegHeBHas yObinb KayCcTMKa Ha OCHOBAHWUM JaHHbIX XMMUYECKON nabopatopun npeanpusaTns cneayowas:

MepBbI AeHb:

3arpyska npombiBaeMbix geTtanen - 6,3% KoHUeHTpaums KaycTU4eckon coabl.

MepBbI AeHb:

BbleMKa NPOMbITbIX AeTanen - 4,6% KoHUeHTpaums KaycTU4eckon coabl.

BTopon aoeHb:

3arpyska npombiBaeMbix geTtanen - 4,6% KoHUeHTpaums KaycTU4eckon coabl.

BTopon aoeHb:

BbleMKa NpoMbITbIX geTanen - 3,0% KoHUeHTpaums KaycTU4eckon coabl.

TpeTtun geHsb:

3arpyska npombiBaeMbix getanen - 5,0% KoHUeHTpaums KaycTu4eckon coabl.

TpeTun geHb: BbleMKa NpoMbIThiX geTanen - 3,5% KoHUeHTpaums KaycTU4eckon coabl.

CpepHssa exegHeBHas yobinb f kaycTudeckon cogpl:
f=[(6,3-4,6) + (4,6 -3,0) + (6,0 -3,5]73=1,6%.

[anee npounssognm pacdeT yaenbHOW HOPMbl pacxoda KayCTU4ecKou cofbl And npombiBkM 1 T meTanna B
BUAe rotoBbIX AeTanen u y3nos NoABMXHOIo cocTaea.
[etann npombiBalOTCs B MalluvHe, uMmeroen eMkocTb 18,4 ky6.m. 3anonHeHne obbema MaluvHbl PAaCTBOPOM
npon3BoaAaTcs Ha 3/4 ee BbICOThI, T.€. KONMMYECTBO MOIOLLIEro pacTBopa byaer cnegywoulee:
18,4 x0,75=13,8 .

OnpepensieM NOTPeBHOCTL KaycTUYeCKON coabl Anst nonyvyeHns 5 % KOHUEeHTpaLMmn MOIOLLIErO pacTBopa:
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13,8 x5/100=0,690 T = 690 «r.

MonHas cmeHa pacTBopa NPou3BOAMTCSA OAMH pa3 B KBapTan, T.e. O4AWH pa3 B TP MecsLua.

OnpepensieM noTpebHOCTb KaycTUYeckon cofbl ANs NoggepXaHust HeobOXOoMMOW KOHLEeHTpauuu npu
NpOMbIBKe AeTaren, Ansi Yero onpeaensieM:

MECSIYHYH YObINb KayCTUYECKOWN COAbI:

F=fxn=1,6x22=235,2%,
roe:
f - cpeaHas exenHeBHas yobInb KaycTuka, %;
n - yucno pabouunx AHen B MecsiLie;

MeCSI4HY0 BECOBYIO YObINb kaycTuka:
690 x 35,2 / 100 = 244 «r.
Toraga pacxon kaycTuyeckon coabl 3a mecsl (3a 22 pabouunx gHs) OyaeTt cneayowui:
244 + (690 / 3) = 474 «r.
Onpeaensiem KONMYeCTBO AeTarnemn, NpoMbiBaemMoe 3a Mecsil, T.e. 3a 22 pabounx aHs:
163x22/3=1195T.

Onpepnensiem ygoenbHyl0 HOPMY pacxofa KayCTUYecKOW coAbl Ans NpoMbiBkM 1 T meTanna B Buae rotoBbiX
n3genun:

q=474/1195 = 0,397 «r/T.
nasa IX. HopmupoBaHue nakokpaco4HbIX MaTepmnanos
9.1. O6wue ceBegeHus

Okpacka TexHu4eckux cpeacTB AOMKHA obecneunBaTth 3allMTy MeTanna ot KOppo3uu, Aepesa - OT THUEHMUS U
npyvaaBaTbh TEXHUYECKMM CpeacTBaM HEOOXOOUMbIA 3CTETMYECKUI, [EKOPATUBHbLIN BUA,.

Pacxon nakokpacOYHbIX MaTtepuanoB 3aBUCUT OT TEXHOMOrMM OKpacku, Buaa MOKpbIBAEMOro matepmana,
KayecTBa No4roTOBKM NOBEPXHOCTU, NoAanexallen nokpbITuo, 1 T.A4.

OCHOBHbIMM  TMNAMWM NAKOKPACOYHbIX MaTepuanoB, MPUMEHSIEMbIX Ha Xene3HOOOpPOXHOM TpaHcrnopTe,
ABNAIOTCS:

naku Ha KOHAEHCAaUNOHHbIX CMorax,;

amManu, rpyHTOBKM U LUNATNEBKM HA KOHAEHCAaLMOHHbLIX CMOMax;

naku, amanu, rpyHTOBKM U LUNATNEBKM HA NONUMEpPU3aLUMOHHbLIX CMOMaX;

naku, amanu, rpyHTOBKM M LUNATNEBKM Ha adompax Lensonossbl;

naku 1 NonuTypbl CNUPTOBbIE;

Kpacku 1 rpyHTOBKN BOAHO-ANCMNEPCUOHHbIE;

Kpacku ryctotepTble U roToBble K MPUMEHEHNIO;

onndsl;

pacTBOPUTESM U CMbIBKM A119 NTAaKOKPaCco4HbIX MaTepunanos;

Kpacku cyxue;

TepMOopeaKkTUBHbIE N TEPMOMNACTUYHbIE NOPOLLIKOBbIE KPaCKU;

NOKPbLITUA 3aLLMUTHbIE.

OCHOBHbIE TUMbl MPUMEHSEMbIX Ha >XEerne3HO4OPOXHOM TPaHCMOPTE NAaKOKPACOYHbIX MaTepuanoB M MX
pacTBopuTenen npuseaeHsl B Tabnuue 9.1.

HaHeceHune nakokpaco4HbIX MaTep1arnos NPOU3BOAMTCS CreayroLWnMmn cnocobamu:

B 3MEeKTPUYECKOM none;

NHEBMAaTUYECKMUM pacrblfieHneM;

MeToAamu OKyHaHus unmn obnuea;

CTPYMHbIM OGNMBOM C MOCMeAyLLEeN BbIAEPXKKON B Napax pacTBOpUTENs;

6e3B034yLUHbIM pacnbineHnemM nog 60nbLINM AaBrneHneM 1 ¢ NO4OrPEBOM;

KMCTbI0, BariMKOM Unu LWnaTenem.
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MoKpbITE MOXET BbITb OAHOCNONHBIM U MHOTOCIOMHbLIM, HAMPUMEP: FPYHTOBKA, LUMakrneBka (0TAeNbHbIX MECT
1 BCEW NOBEPXHOCTM), OKpacka NepBbIM BbISIBUTENbHbLIM CIOEM, OKpacka BTOPbIM U TPETbUM CIOSIMU.

Tabnuua 9.1

OcCHOBHbIE TUNbI NnpUMeHAeMbIX Ha XXermie3HOAO0POXHOM TpaHcnopTe
JNTaKOKpaco4HbIX MmaTepunanoB uU nx paCTBOpI/ITeJ'IeIZ

HamMeHOBaHME OBo3HaueHMe HamMeHOBaHME OBbozHauenue I'OCT, |O6sacTe NPMMEHEHUSA
JIaKOKPaCO4YHOT'O r'oct, TV pacTBOpPUTEA TY pacTBOpUTEIAa
MaTepuraia
Jlaky Ha KOHIEHCALUMOHHEIX CMOJIax
Jlak BT-99 TOoCT 8017-74 CoJlbBEHT TOCT 1928-79 [IOKPETHE OOMOTOK BJIEKTPUYUECKUX
Kcugon TocT 10214-78 MallMH ¥ annapaToB, a Takxe
TOCT 9410-78 OPpYyTUX M3Oenut, padoTanmmx
TOCT 9949-76 BHYTPM I[IOMEUEeHMS
Jlak BT-577 TOCT 5631-79 YaiT-COupuT TOCT 3134-78 BamyTa IOBEPXHOCTEN
Cxunmunap ToCT 1571-82 MEeTaJIIMUYECKMKX [IOBEPXHOCTEN 1
CoJlbBEHT TOCT 1928-79 V3OeNnii NpM HENPOLOJIKMTEIIbHOM
TOCT 10214-78 VX XPaAHEHMM UM TPaHCIOPTMPOBKE,
a Takxe g NPUTOTOBJIEHUS
kpacky BT-177
Jlak BT-783 TOCT 1347-77 YaiT-COmupuT TOCT 3134-78 BamyTa IOBEPXHOCTEN
Cxunmunap ToCT 1571-82 aKKyMyJISTOPOB M MX OeTajleil oT
CoJlbBEHT TOCT 1928-79 OeCTBMUA CEPHOM KMCJIOTH
TOCT 10214-78
Kcumon TOCT 9410-78
TOCT 9949-76
Jlak BT-987, TOCT 6244-70 Tosyou TOoCT 9880-76 [IokpHTHUE OOMOTOK
BT-988 TOoCT 14710-78 BJIEKTPOOOOPYNOBAHUS KJlacca
CoJlbBEHT TOCT 1928-79 HarpeBocToiikocTy "B
TOCT 10214-78
Kcumon TOCT 9410-78
TOCT 9949-76
Jlak TOCT 15865-70 |Tomyon TOCT 14710-78 [IOKpEITHE
BIIEKTPONBOJISLVIOHHBIN TOCT 9410-78 BIIEKTPON3OJISLVOHHEIX
MJ1-92 Kcumon TOCT 9949-76 merasei kjacca
HarpesocroiikocTy "B
Smans MJI-160, TOCT 12034-77 |Kcwumon TOCT 9410-78 OkpamyBaHye NPUOOPOB M OPYIUX
MJI-165, MJI-1650IM TOCT 9949-76 MeTaJlJIMUeCKUX W3OeJIu,
SKCIUIYATUPYEMEX B aTMOCOEpPHBIX
YCJIOBUSAX, BHYTPM [OMEUEHUS U
Npy BO3OEMNCTBUM TEMIEPAaTyPH
no 130 rpan.C
Smans MJI-1110 TOCT 20481-80 |PaszbaBuTesnnb Ty2319-003- Okpacka NpenBapuTesibHO
p-197 05754467-99 NOOTOTOBJIEHHOM,
dochbaTmpoBaHHONM,
3aTPYHTOBAHHOM MEeTajlyIMdeCKOMI
IOBEPXHOCTU Ky30Ba M OPYIUX
meTajen apTOMOOWMIIEN
SManu, TPYHTOBKM UM WNATJIEBKM HA KOHIEHCALMOHHEIX CMOJIax
TpyHTOoBKa I'®-021 TOCT 25129-82 |CosbBeHT TOoCT 1928-79 TpyHTOBAHUE METAaJIIMUECKUX U
TOCT 10214-78 IOEepPEeBsAHHEIX [NOBEPXHOCTEN IO
Kcumon TOCT 9410-78 [IOKPHTUS Pa3JIMUHEMY SMaJIsaMA
TOCT 9949-76
PaszbaBuTesb TOCT 18187-72
P3-4B
TpyHTOBKA TOoCT 9109-81 CUKKATUB TocT 1003-73 TpyHTOBAHME I[OBEPXHOCTEN U3
®J1-03K, @J1-03% Ho-1 TOCT 1928-79 YEPHEIX, LBETHEIX METAaJJIOB U UX
CoJlbBEHT TOCT 10214-78 CIIJIaBOB, & TaKXe IepeBSHHHX
TOCT 9410-78 [IOBEPXHOCTEN
Kcumon TOCT 9949-76
TpyHTOBKA AJIKMOHAL TY 2312-034- CoNIbBEHT ToCT 1928-79 TpyHTOBAHUE METAaJIIMUECKUX U
AHTVKOPPO3UOHHAS 54651722-2002 TOCT 10214-78 LOEepPEeBsAHHEIX [NOBEPXHOCTEN IO
"Sxcnpecc' Kcumon TOCT 9410-78 [IOKPHTUS Pa3JIMUHEMY SMaJIsaMA
TOCT 9949-76
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TPYHTOBKa aJKUIHAS
"Skcnpecc'

I'pyHT-3MaJb
"Skcnpecc'

Oxpacka MeTaJJIMY4eCKMX U
IepeBSHHEIX [IOBEPXHOCTEMN

Kpacka BT-177

TOCT 5631-79

YauT-Ccnupur

TOoCT 3134-78

Okpacka KOHCTPYKUUNM M M3IOEJUN,

lnaTneeska [1&-002

rocT 10277-90

YauT-Ccnupur
Cxunmnap

TOCT 3134-78
TocT 1571-82

Cxunmmap rocT 1571-82 SKCIJIYyaTUPYEMEIX B aTMOChEepHBIX
CoNIbBEHT ToCcT 10214-78 YCIIOBUAX
lnaTnesxa MC-006 TOCT 10277-90 |Kcwuion TOCT 9410-78 BrlpaBHMBAHME U MCIIPaBJIEHUE

nedekTOB Ha 3arpyHTOBAaHHOMU
MEeTaJIJIMYEeCKOM U
IepPeBSHHOM [OBEPXHOCTAX

llnaTineBKa
"3Mm lnaT-002"

Ty 2312-022-
31953544-2003

ToJsryon

TOCT 14710-78

BrlpaBHMBaHME M MCIpPaBJIEHUE
nebeKkTOB Ha 3aTrPyHTOBAHHOM
MeTaJlJIMdeCKOM M OEePeBAHHOMU
IOBEPXHOCTHAX,
NOABMXHOTO COCTaBa,

TPAHCHOPTHBIX KOHCTPYKLMM

XeJIE3HOIOOPOXHOT'O

llnaTineBKa

31-0010, 31-0020

TOCT 28379-89

Oreepmurens N1
I3 TUIIeH TPUAMUH
(O3TR)
PazbaBurens
p-5, P-5A

TY 6-10-1263
TY 6-02-914

TOCT 7827-74

BelpaBHMBaHME M MCIpPaBJIEHUE
nebekTOB Ha 3aTrPyHTOBAHHOM
MeTaJlJIMdeCKOM M OePeBAHHOMU
IOBEPXHOCTAX, a TakKXe B
KadeCTBe TI'PYHTOBOK IOJ
SIOKCHIHEIE MaTepuaJbl

TOCT 9949-76

Smane AC-182 TOCT 19024-79 |CosbBeHT TOCT 1928-79 Okpacka TPaKTOPOB,
TOCT 10214-78 cesibxO3MalMH, OOOPYHOBAHMS U
PazBaBuTesb TOCT 18187-72 OPYTUX METAaJUIMUYEeCKUX MN3OEJIUNA
P3-12B
SMmane I'¢-92 TOCT 9151-75 ToJry o TOCT 9880-76 [IOKPEITME HENOABVIKHEX U
TOCT 14710-78 Bpamamnmyxcs dacTrei, OOMOTOK
CoJlbBEHT TOCT 1928-79 BIIEKTPUYECKMKX MallH U
TOCT 10214-78 anmnapaTos
Kcunon TOCT 9410-78

OMasib aJIKUOHAaA
"JIOKC™"

Ty 2312-039-
54651722-2003

YauT-Ccnupur
CoJlbBEHT

Kcunon
PazbaBuTesib
P3-4B

TOCT 3134-78
ToCT 1928-79
TocT 10214-78
TOCT 9410-78
TOCT 9949-76
ToCT 18187-72

Oxpacka MeTaJlJIMdeCKMX,
IEepPEeBSHHBEIX M OPYTUX
IOBEPXHOCTEM, INOOBEepTrallMXCs
aTMOCQEPHEM BO3OEMCTBUAM

OMajib aJIKUMOHO—
CUJIMKOHOBAS
"Crpena MI"

Ty 2312-003-
49404743-2006

YauT-Ccnupur

TOoCT 3134-78

Oxpacka XeJIe3HOOOPOXHOTO
NOOBMXHOTO COCTaBa,
TPAHCIOPTHEIX KOHCTPYKLMI M
MeTaJlJIMYeCKMX IIOBEPXHOCTEN,
nogBeprammmxcsa aTMoChepHBM
BO3OENCTBUAM

OMaJib aJIKUIOHO—

ypeTaHoOBada

OEICTPOCOXHYIAA

m” w
Kpara-3xcnpecc

Ty 2312-274-
05800142-2006

YauT-Ccnupur
CoJlbBEHT

Kcunon

TOoCT 3134-78
ToCT 1928-79
TocT 10214-78
TOCT 9410-78

Oxpacka MeTaJJIM4eCKUX,
IepPEeBSHHBEIX M OPYTUX
IOBEPXHOCTEM, INOOBEepTralMXCs
aTMOCQEPHEIM BO3OEMCTBUAM

OMajib aJIKUMOHO-—
ypeTaHOBada
ey ""Maructpass"

Ty 2312-023-
16913493-2004

YauT-Ccnupur

TOCT 3134-78

SManb neHradpTanesas
o-0I-15%B

Ty 2312-009-
33531741-99

SMane Mo-115

TOCT 6465-76
Ty 2312-039-
54651722-2003

YauT-Ccnupur
Cxunmnap
CoJIbBEHT
PazbaBurens
P5-4B

TOCT 3134-78
TocT 1571-82
ToCT 1928-79
TocT 10214-78
ToCT 18187-72

Oxpacka XeJIe3HOOOPOXHOTO
INOOBMXHOTO COCTaBa,
TPAHCIOPTHEIX KOHCTPYKLUMNI M
MeTaJIMdeCKMX [IOBEPXHOCTEM,
nogBeprammmxcsa aTMoChepHBM
BO3OENCTBUAM

Oxpacka MeTaJJIMdeCKMX,
IEepPEeBSHHBIX M OPYyTUX
IOBEPXHOCTEM, INONBEepTrallMXCs
aTMOCQEepPHEIM BO3OEMCTBUAM

SMane Mo-133

TOCT 926-82

YauT-Ccnupur
CoJIbBEHT

Kcunon

PazbaBuTesib
P2-4B

TOoCT 3134-78
TOoCT 1928-79
TocT 10214-78
TOCT 9410-78
TOCT 9949-76
ToCT 18187-72

Okpacka I'Py30BOIO MOIBMXHOTO

cocraea (kpoMe pedprxepaTOpPHBIX
BATOHOB), KOHTEMHEPOB U IPyTUX

MeTaJlJIMdeCKUX VM OEePEeBSHHEIX
IOBEPXHOCTEM, KpOMe
CeJIbCKOXOBAMCTBEHHON TEXHUKMN,
nomBepramnmmMxcsa aTMOCOepPHBM
BO3OENCTBUAM
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SManp [0-223

TOCT 14923-78

Oxpacka MeTaJJIMYeCKMX U
IepeBsaHHEIX [IOBEPXHOCTEN,
SKCIUIyaTUPYEMEIX BHYTPU

SMane XB-785

rnoMeueHns
SMane [NO-BETA XI Ty 2312-010- YaiT-COupuT TOCT 3134-78 OkpallMBaHME XeJIE3HOLOPOXHOTO
23076885-02 NOIOBMXHOT'O COCTaBa,
TPAHCHOPTHHX KOHCTPYKLUWM, U
OPYTUX METaJlJINyueCKUX
[IOBEPXHOCTEN, BSKCIIYaTUPYEMBIX
B aTMOCOEpPHHBIX YCJIOBUSIX
SMaJsib aJKMUIOHAS TY 2312-039- YaiT-COupuT TOCT 3134-78 Okpacka MeTaJlIMYeCKUX,
"YHuBepcasibHag' 54651722-2003 |CombBeHT TOCT 1928-79 OEPEeBSHHEIX M IOPYTUX
TOCT 10214-78 [IOBEPXHOCTENM, MNONBEPTaloLMXCs
Kcumon TOCT 9410-78 aTMOChEepHEIM BO3OEMCTBUAM
TOCT 9949-76
SMaJsib aJKUIHO— TY 2312-017- YaiT-COupuT TOCT 3134-78 OkpallMBaHME XeJIE3HOLOPOXHOTO
yperaHoBada 31953544-2003 NOOBMXHOT'O COCTaBa,
"Tpomoc-IIC" TPAHCHOPTHHX KOHCTPYKLW,
CEJIbXO3TEXHUKY U OPYTUX
SMaJib Ty 2312-031- YaiT-COupuT TOCT 3134-78 MEeTaJIIMYECKMX [IOBEPXHOCTEI,
ANKUIHO-ypPeTaHOoBad 54651722-2002 |CosbBeHT ToCT 1928-79 SKCIJIYyaTUPYEMEIX B aTMOChEepHBIX
"Skcnpecc' ToCcT 10214-78 YCIIOBUAX
SMaJib aJKMUIOHAS TY 2312-039- YaiT-COupuT TOCT 3134-78 Okpacka MeTajlIMYeCKUX,
"OmmMukc'' 54651722-2003 |CosbBeHT TOCT 1928-79 OEPEeBSHHEIX U IOPYTUX
TOCT 10214-78 [IOBEPXHOCTENM, MNONBEPTaloLMXCs
Kcumon TOCT 9410-78 aTMOoChEepHEIM BO3OEMCTBUAM
TOCT 9949-76
PaszbaBuTelsb TOCT 18187-72
P3-4B
SMalb TOCT 15943-80 |3Tunuensozsones |I'OCT 8313-88 [loslyueHre BJIATO3AMUTHEIX
BJIEKTPOM30JIAUMOHHAA HNOKPHITUM paIuoneTalieil, y3JI0B U
31-91 OBMOTOK 32JIEKTPUUYECKUX MAlMH U
anmnapaTos
Smans 311-140 TOCT 24709-81 |PacrBOpuTEsb TOCT 7827-74 Okpacka NpenBapuTesibHO
pP-5a TPYHTOBAHHEIX [OBEPXHOCTEN U3
ALIETOH TOCT 2768-84 cTanu, MATHMEBHIX, AaJIOMUHMEBBIX
Srunuennosonss |I'OCT 8313-88 Y TUTAHOBHIX CIIJIABOB, a TaKxke
Kcumon TOCT 9410-78 Menu ¥ ee CIUJIaBOB
SMmane 2I-773 TOCT 23143-83 |PacrBOpUTENDb TOCT 18188-72 OkpallMBaHye MeTaJINdeCKUX
646 [IOBEPXHOCTENM, MNONBEPTAloWMXCS
OEeICTBUIO TOPSUMX PacTBOPOB
meJiouen
Jlaky, B5Maiyu, TPYHTOBKM M WHNATIEBKM Ha [IOJIMMEPUIALMOHHEIX CMOJIAX
TpyHTOBKA TOCT 25718-83 |PacrBOopuTesnb TOCT 18188-72 TpyHTOBaHME [OBEPXHOCTEN M3
AK-069, AK-070 648 cTanu, MATHMEBHIX, AaJIOMUHMEBBEIX
PacTBOPUTEJb TOCT 7827-74 Y TUTAHOBHX CIIJIABOB
p-5
T'pyHToBka BJI-02 TOCT 12707-77 |PacrBOpuUTEsb TOCT 18188-72 TPpyHTOBaHME MeTaJUINUeCKUX
648 [IOBEPXHOCTENM, IJIs BalMTH
ToJry o TOCT 9880-76 MeTaJia [NPpM MexXOollepaLyVOHHOM
TOCT 14710-78 XpaHeHur, a TaKXe BMEeCTO
Kcumon TOCT 9410-78 bochbaTupoBaHMS ¥ OKCUOMPOBAHNS
TOCT 9949-76
linarneBka XB-004 TOCT 10277-90 |PacrBOpUTENDb TOCT 7827-74 BhpaBHMBAHME M MCIPaBJIEHUE
p-4, p-4a, P-5, nebexkTOB Ha B3aTPYHTOBAHHOU
P-5a MeTaJlIMdeCKOM M OePeBAHHOMU
NOBEPXHOCTHX, [0 BHABUTEJLHOMY
CJIOK BMain
Jlak XB-784 TOCT 7313-75 PacTBOPUTEJb TOCT 7827-74 3amyTa B KOMIIJIEKCHOM
P-4, p-4A MHOT'OCJIOMHOM [TOKPBITUM

NpenBapmUTeJIbHO 3aTPyHTOBAHHBIX
IOBEPXHOCTEN OOOPYyHOBAaHUSA,
MeTaJlJIMYeCKMX , OETOHHEX U
KeJIe300eTOHHEX KOHCTPYKLMI OT
BO3OEMCTBMSA arpeCCUMBHBIX I'a30B,
KUCJIOT, PAaCTBOPOB COJIEM M
meJjioden
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Jlaku, smanu,

TPYHTOBKM M HIIAaTJIEBKM Ha 3¢Man 11€JIJII0JIO 3BL

linaTneesxa HI-008

lnarnesxa HI-0038

rocT 10277-90

SMane HI-25

ToCT 5406-84

Smane HI-132

TOCT 6631-74

PacTeOopuTesb

645, 646

ToCT 18188-72

BrlpaBHMBaHME M MCIpPaBJIEHUE
nebekTOB Ha 3arPyHTOBAHHOM
MeTaJlJIMdeCKOM M OePeBAHHOMU
IOBEPXHOCTAX, IO BHABUTEJIBHOMY
CJIOK 3Maint

BrlpaBHMBAHME ¥ MCIIPAaBJIEHUE
nebeKTOB Ha 3aTPYHTOBAHHOMU
IEepPEeBsAHHOM I[NOBEPXHOCTM IpPU e€e
oTHeskKe

Okpacka IOepeBHAHHBEX U
NpeIBapUTEJIbHO 3aTPYyHTOBAaHHBIX
MeTaJlIMYeCKUX IIOBEPXHOCTEN,
BKCIIJIyaTUPYEMBIX BHYTPU
IOMeleHUM

Okpacka IOepeBAHHBEX U
NpelBapUTEJIbHO 3aTPYyHTOBAaHHBIX
MeTaJlJIM4eCKUX IIOBEPXHOCTEN,
DKCIJIyaTUPYEMBIX B aTMOCOEpPHBIX
YCJIOBUAX

Kpacku M I'PYHTOBKM BOIHO-IOMCIIEPCUOHHEIE

TpyHTOBKA TY 2316-075- Boxna AHTUKOPPO3MOHHASA 3aluTa
"YHukop-XT" 05034239-95 BONONPOBOLHAS MEeTaJINIMUECKMKX [IOBEPXHOCTEN U
"Yuukop-M" Ty 2316-002-0- PEeMOHTHAas OKpacka I[OOBMXHOIO
31953544-96 CcoCTaBa XeJIe3HOIOPOXHOTO
TpaHCIopTa
Kpacka TY 2316-075- Boma nurbeBas TOCT 2874-82 MapKMpoBKa-okpacka OOBEKTOB,

Kpacka zammTHO-
OeKopaTVBHAA
BI-AK-10A
"TlonmudaH—-aHTUKOP
skcrpa’

Kpacka szammTHO-
OeKopaTuUBHAs
BI-KU-10A
"TlonmubaH—-aHTUKOP
cranmapt"

Ty 2316-001-
34895698-96

"Akpam-217 KT 05034239-95 Boma TOCT 6709-72 OJIS KOTOPHX HeobxonmMma
TY 2316-006-0- | nucTusnnm- MakcuMajsibHass SPKOCTb
31953544-98 poBaHHAas OKpAalleHHEX [IOBEPXHOCTEN MIpM
Kpacka ""Axkpem-diyop" OHEBHOM WJIM yJibTpaduosieToBOM
OCBELEHUN . XEeJIE3HOLOPOKHOTO
TPAHCIOPTa, HOPOXHEIX 3HAKOB
U T.O.
Kpacka TY 2316-003-0- |Boma Okpacka MeTajlJInuyeCKUX ,
"AxpaM-MeTasr’ 31953544-96 BONONPOBOLHAS OEPEeBSHHEIX ¥ IOPYTUX

IIOBEPXHOCTEN, [NOIOBEPITanlMXCs
aTMOoChEepHEIM BO3IEMCTBUAM

AHTMKOPPO3MOHHAsA 3almTa
MeTaJIJIOKOHCTPYKLUM
KEJIE3HOLOPOXHOT'O TPAaHCIOPTa,
3O0aHMM XUJIMIIHOTO, TPaXIaHCKOTO
¥ NPOMBIIVIEHHOTO Ha3HAadeHUs

Kpacka zammTHO-
OeKopaTuUBHAs
BI-AK-100
"TMlonmubaxu-nou3anH
skcrpa',
BI-KU-140
"Tlonmubaxu—- Ou3anH
cranmapt"

BamyrTa OETOHHEIX U

XeJIe300€ TOHHEIX KOHCTPYKLMMA.
Okpacka CTPOMUTEJIbLHOM KepaMMUKU,
KUpnmia, IOPeBEeCHHX MaTepualioB,
B TOM 4YMUCJIE LEeMEeHTHO-—
CTPYXEYHHX [JIUMT, HOPEBECHO—
CTPYXEYHHIX [JIUT, acbecTo-—
LleMEHTHBEIX IJIUT, OTIeJIKa
bacamor U MHTEepPbEpPOB

Kpacku rycToTepTeEe M I'OTOBHE K IIPMMEHEHUIO

Kpacka MaciaHasa

MA-015, MA-025

TOCT 8292-85

Kpacka uepnas MA-015

TOCT 6586-77

Onmmba
HaTypaJjbHasa

Onmda ""Oxcosp"

YauT-Ccnupur

TOCT 7931-76
TocT 190-78
TOCT 3134-78

OrnesiouHele pa®OTH M
OKpallMBaHMe MeTaJlJIMdeCKUX M
IOePEeBAHHBIX M3IOeJIUM

Kpackmu cyxue

Kpacky cunmkaTHBE
A, B

TOCT 18953-73

HapyXHas M BHYTPEHHSAS OTIeJiKa
3IaHVM U COOPYXEHUNM [IyTeM
OKPACKM KUPIUUYHEIX, OETOHHHX U
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OULTYKATYPEHHBIX HOBerHOCTeIZ

[IOPOWKOBLEIE KPACKM 1SO 9001:2000 |- - HapyXHEE [OBEPXHOCTU
SMNOKCUIHEE , 1SO 14001:1996 BHYTPEHHMX I[IOMEUEeHUM - MNOTOJIKOB
nonnsdupHLE, WU CJIyXeOHBIX IOMEUEeHUM, Kyle
SIOKCUNONNS QVPHEE , COPTMPOBOUHEIX BaJIOB [IOUYTOBBIX U
RH -8504, 313 GaraxHEX BaT'OHOB. [IOBEPXHOCTM

IeperoponoK KOTEJIbHBIX
OTHOEeJIEHUM CO CTOPOHH

KOPULOPOB -
[IOKPEITMS 3aVTHLE
BalyTHEI TY 2458-013- - - 3amyTa OT KOPPO3MM BHYTPEHHUX
nenerpupylumii cocras |53945212-03 [IOBEPXHOCTEN MOOBVXHOTO
"MPYM-BOON"" KEJIEBHOLOPOXHOTO COCTaBa U

OHML aBTOMOOWUIEeN, TAXeJOTO
obOopynOBaHUA, I'PY30BBIX
KOHTEMHEPOB

9.2. Knaccudukauusa getanemn, y3noe 1 U3genuin no rpynnam
CMNOXHOCTUW OKpaLUMBaeMbIX NOBEPXHOCTEN

Oetanu, y3nbl n n3genvs B 3aBUCMMOCTM OT CINOXHOCTM OKpalUMBaeMbIx NMOBEPXHOCTEN (KOHUrypauumn u
pa3MepoB), BMUSAKOLLNX HA BENWUYMHY NOTEPb NAaKOKPACOYHbIX MaTepMarnoB Npu okpacke, nogpasaenstoT Ha rpynmbl.

lMpy HaHeceHUM NaKOKpPaCOYHbLIX MaTepuarnoB NHEBMATUYECKUM pachbiieHueM getanu, y3nbl U usgenus
nogpasfensoTcda Ha cnegyroLwue rpynnb:

nepsas rpynna CroXHOCTU - AeTanu NMCToBbIe NMOCKNe, Y3nbl KNnenaHble UM CBapHble U3 NNCTOBbLIX AeTanemn
nnockor oopmbl, NPSAMOSIMHEAHOIO UMM KPUBOMMHENHOrO KOHTYpa, C OTBEPCTUSIMM MK 6e3 HKX, C BbIMYKION Unm
BOTHYTOW MOBEPXHOCTbIO, C HEGOMbLUMMK BbICTYNamu, yrnyéneHuamm, oTbopToBkamu, ¢ nnoLlaabio okpacku ot 0,5
KB.M U Bbille (Hanpumep, NUCTbl OBUBKU, KPbILIW, LLIACCH, LLNTBI, ONOpbl, OCHOBaHWs 1 6opTa rpy3oBbix NnaTthopm u
T.0.). Jetann nutble, umetoLne nrockue, cpepuyeckme, ULUNMHAPUYECKNE U KOHUYECKNE MOBEPXHOCTU C NIOLLaab0
okpacku ot 0,5 kB.M 1 BbiLLe (HanpuMMep, Kopnyca NoALUMMHUKOB, LUMMMHAPLI, KPBILLKKU 1 KOpryca annapaTtos). [JeTtanu
U y3nbl 0ObemHoOW POpMbI, KrenaHHble wunu cobpaHHble M3 NUCTOBbIX AeTanen, ¢ pebpamu, BbICTynamu,
OTBEPCTUSIMU 1N Be3 HNX; CpeaHMI pasMep O4HON M3 CTOPOH AeTanu unuv ysna gomkeH 6biTb He meHee 460 - 400
MM (Hanpumep, KOXyxa 3MeKTpuyeckux maluuvH). Mspennss o6bemHon hopmbl, MMeKLMe NpoeMbl, OKHa, Lienu,
OKpaluMBaemble OLHOBPEMEHHO C HApPY)XHOW M BHYTPEHHEW CTOPOH OOHUM BMOOM NaKOKPaco4yHOro maTepuana;
LUMPUHA OKpaLLMBaEMOW MOBEPXHOCTU JOMKHA ObiTb He MeHee 400 mm. [leTanu, y3nbl Nnockon opMbl C NNOLLaAb0
okpacku ot 0,1 go 0,5 kB.M, OKpaluMBaeMble rpynrnoBbIM METOAOM Ha MPUCMNOCOBNEHUsAX C PacCTOSHUEM MexXay
aetansmu He 6onee 20 - 30 Mmm; 06LWas nnoLaab OKpacku AomkHa ObiTb He meHee 0,5 KB.M;

BTOpas rpynna CnoXHOCTW - AeTany nnockue KPUBONUMHENHOro KOHTYpa, U3OrHyThble Mo paguycam, COrHyTble
noA yrnamu, a Takke yarbl KnenaHble Unu cBapHble U3 NMUCTOBOW CTanun C OTBEPCTUAMU UK 6e3 HUX, C BbIMyKIOn
U BOrHYTOW MOBEPXHOCTbLIO, OKpallMBaemMble B €AWMHWUYHOM nopsgke ¢ nrowaabio okpackn ot 0,1 go 0,5 kB.M.
Y3nbl u arperatbl, CBapeHHble U3 Tpyd B cCoYeTaHUM C MIIOCKUMWN NOBEPXHOCTSIMU, Y3Iibl C HANMYMEM Y3KUX NNAHOK U
Tpybok, obwas nnowaae okpacks ot 0,5 kB.M 1 Bbiwe. [etanu u y3nbl 06beMHON (POPMbI, KNenaHHbIe Unu
cobpaHHble U3 oTAENbHbIX AeTanen, ¢ pebpamu, BbICTynamu, OTBEPCTUMSMU, LUIMPUHA OKpaLUMBaEeMON NOBEPXHOCTU
OomkHa ObITb He MeHee 400 Mm;

TpeTbsA rpynna CroXHOCTU - AeTanu, U3OrHyTble No paguycam, COrHyTble nof yriamu, ¢ OTBepCTUsMU, C
BbIMYKMNOW UMM BOrHYTOW NOBEPXHOCTLIO, OKpalLMBaeMble B eANHUYHOM NopsaKe, ¢ nnowaabto okpacku oo 0,1 KB.M;
AeTtanu nrnockue ¢ nnowaabio okpacku Ao 0,2 KB.M, UMeloLLe No BCEMY NepuMeTpy 3arHyTble KpOMKM BbicoTon 10 -
15 MM. Y3nbl 1 geTanu CroXHOW KOHUrypauum, CoCTosLue u3 CBapHbIX, NasHbIX UK KnenaHbIX y3roB U NoSI0COBOM
cTanu, depmbl U3 Tpyd M YronkoBs; y3kme ANUHHbIE AeTanu LWupuHoni He Bonee 50 mm, Tpybkm nobon opmbl
anametpoMm o 80 MM He3aBMCUMO OT MIOLWAAM OKpacKku (Hanpumep, Kapkachl, LUTypBanbl, KPOHLUTENHbI, CKOObI,
Banbl, TpybonpoBoOAbl, NPYXUHbI). Y3nbl U AeTanu, MMelLmne LUNUHOAPUYECKNE UM KOHUYECKUE MOBEPXHOCTU C
GonbLnMm konmyecTBoM pebep, Nasos, NPUMMBOB U OTBEPCTUIA, rMybokue NonocTu, nnowaabs okpacku ot 0,2 KB.M 1
Bbllwe. KpynHble nsgennst n getanu B BUAE CIOXHbIX KOHCTPYKLMI U3 Yrorka, TaBpOBbIX U ABYTaBPOBbIX Ganok, npu
OKpacKke KOTOpbIX AOCTYN K OKpallMBaeMOW MOBEPXHOCTWU 3aTpyAHEH (Hanpumep, TEMNEXKM U pambl TOKOMOTMBOB,
BaroHoB). [leTtanM © y3nbl 4YeTBEPTOM Trpynnbl CMOXHOCTW, OKpaluMBaemble rpynnoBbiIM METOAOM Ha
npucnocodbneHusx;

yeTBepTad rpynna CnoXHOCTU - AIeTanu 1 yanbl 0CO60 CMOXHON KOHCTPYKLMM C Marnow nnoLiaabio okpacku (4o
0,05 kB.M) 1 BbICOKMMU TpebOBaHMAMU K KavyecTBY OTAENKW, AeTanu 1 y3nbl CAOXHON KOHUrypaumm ¢ 4acTU4HO
OKpallMBaeMoun NOBEPXHOCTbI, cocTaBnstowen 20 - 25% obLieri NOBEPXHOCTU, C NOBbILWEHHbIMWU TpeboBaHUsIMU K
KayecTBy oTAEenNkx (Hanpumep, AeTanu uamepuTernbHbIX TPUHopPOoB).

lMpy HaHeceHUU nakoKpacovHbIX MaTepuarioB OKyHaHWeM AeTanu, y3nbl U U3genus noapasgenstoTcs Ha
cnegyroLue rpynnbi:

nepBag rpynmna CroXxHOCTW - BCE AeTanu 1 y3nbl NNOCKON n 06bemHon, ynoboobTekaemon opmsl;
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BTOpAas rpynna CMoXHOCTM - AeTanu 1 yarbl NAOoCKoN M 06beMHON DOPMbI CO CIOXKHBIMU 3NIEMEHTAMMU.
Mpw apyrnx metToaax okpacku AeTanu v yanbl Mo rpyrnam CrOXHOCTU He KnaccudumumnpyoT.

9.3. MeToanka HOpMMPOBaHUSA pacxoda fakoKpacoYHbIX MaTepuarnos

Hopmy pacxoga nakokpacO4HbIXx MaTtepuanoB AN MOKPbITUA AeTanen, y3noB M u3genui onpegensitot B
cneayowem nopsake:

onpefeneHve Tuna, TOMLLMHbI U KONMYeCTBa CNoOeB NTaKOKPaco4HOro MOKpbITUs, cnocoba ero HaHeceHus,

pacyeT NOBEPXHOCTM NOKPbLITUSA AeTanu, y3na unu usgenuvs,

onpegeneHne yaensHOM HOpMbI pacxoda MaTepuaroB Ha HOPMUPYEMYIO onepauumio;

pacyeT HOpMbI pacxoa MaTepuanoB Ha HOPMUPYEMYHO OriepaLuio.

Tun, ToNWwMHa N KONWMYECTBO CrOEB MAaKOKPaCO4YHOro MOKPLITUS AeTanen, y3noB unu usgenuin ykasaHbol B
KOHCTPYKTOPCKOW OOKYMEeHTauun Ha u3genue, peuenTtypa NakoKpacovyHOro cocrtaBa Ansd MofydyeHUs ykasaHHOro
NOKPbITUA TPeOyeMOW TOMLIUHBI U KOMMYECTBO CMOEB MaKOKPACOYHOrO MOKPbITUSI - B TEXHOMOIMYECKOW KapTe Ha
BbIMOSIHEHWE HOPMUPYEMOW onepaumu.

Mo yepTexy getanu, ysna unu n3genus npoussBogaT pacyeT NOBEePXHOCTU MOKPLITUSA: ecnu geTanb, y3en unm
nsgenve umeet hopMy MNpaBUIbHbLIX FEOMETPUYECKUX Ter, TO Nrowanb MOKPbITUS paccyUTbIBAOT MO hopmynam,
npuBedeHHbIM B NpunoxeHuun 1. lNnowanb NokpbITUS AeTanu, y3na unv nsgenus, dopma KoTopbix npeacraBnsaet
coyeTaHue reomMeTpuyeckux Ten u duryp, paccyMTbiBalOT Kak CyMMYy nnowagen oTAeribHbIX 3NeMEeHTOB,
onpeaeneHHbIx No hopmynam, NpuBeAeHHbIM B NpUnoxeHun 1.

YaenbHble HOpMbI pacxofia MaTepuanoB Npy okpacke npueeneHsl B Tabnuuax 9.2, 9.3.

PacuyeT HOpMbI pacxoia NakoKpacoYHbIX MaTepuarnos NPoM3BOASAT No popmyne:
H=Sx(qxn/ 1000, xr, 9.0

roe:

S - nnowagb NoKpbITUS, KB.M;

g - yoenbHasi HopMa pacxofa NakokpacovHbIX MaTepranoB No AaHHbIM Tabnuy 9.2, 9.3, r/kB.M;
N - YUCFO CIIOEB MOKPbITUA.

PacueT HOpMbl pacxoda MakoKpaCOYHbIX MaTtepuarnoB Mo npvBedeHHbIM B Tabnuuax 9.2, 9.3 yaenbHbIM
HOpMaM MOXHO MPOU3BOAMUTb TOMbKO ANSA MOKPbITUA, HAHOCUMbIX C TOMLLMHOWN, yKa3aHHOW B [aHHbIX Tabnuuax.
YaenbHble HoOpMbI pacxoda Ans ApYron TOSIWUHLI CII0S pacCYMTbLIBaOT Mo hopMyrne:

Q=q9gxm2/ ml, 9.2)

roe:

Q - uckomas ygenbHas Hopma s YCroBui AaHHOro NpeanpuaTus;

g - yoenbHasi HopMma pacxofa Nakokpaco4HbIX MaTepmanoB No AaHHbIM Tabnuy 9.2, 9.3;
M1 - TONWMHa NOKPLITUS B COOTBETCTBUM C Tabnuuamm 9.2, 9.3;

m2 - Tpebyemasi TONLLMHA NOKPLITUS.

[nsa npumepa paccMoTpuMM pacyeT HOPM pacxofa NakoKpacoYHbIX MaTepuarnoB AN OKpacku nucta obLwmBbl
Ky3oBa BaroHa. [lns npumepa nmeem cneayoLime NncxoaHble AaHHbIE:

aetanb - NUCT;

pa3mepbl nucta - 1500 x 2500 mm;

MOKpbITUE - C OOHOW CTOPOHbI rPyHT ®-021 B 1 cnon, amanb [P-92XC kpacHo-kopynyHeBas B 2 crosi, o
BTOPOW CTOPOHbI - rpyHT [®-021 B 1 cnon;

cnocob okpacku - 6e3B034yLLIHOE pacrbineHne.

Haxogum nnowanb NokpeITUS AeTanu ¢ 04HOW CTOPOHbI:

S=1,5x2,5=3,75 xB.M.
Hopma pacxoga rpyHta [P-021 coctaBuT:

HI'¢-021 = 3,75 x 72 x 2 / 1000 = 0,54 xr.

Hopma pacxogma pactBoputens ans rpyHta [®-021 coctaBuT (B KadecTBe pPacTBOPUTENS UCMOMb3yeTcs
Kcunon):

Hxcugyon I'e-021 = 3,75 x 11 x 2 / 1000 = 0,082 xr.
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Hopma pacxoga amanu 'd-92XC kpaCHO-KOPUYHEBOW COCTaBMIT:

HT9-92xC = 3,75 x 84 2 / 1000 = 0,63 xr.

Hopma pacxoga pactBoputensa pgns amann [®-92XC kpaCHO-KOPUYHEBOM COCTaBUT (B KayecTBe
pacTBOpUTENS UCMOMb3YeTCs KCUNOn):

Hxcwumon I'd-92XC = 3,75 x 10 x 2 / 1000 = 0,075 xr.

Takvnm obpasom, obLast Hopma pacxofa NakoKpPacoYHbIX MaTEPMAanoB Ha OKPACKy NMCTa COCTaBUT:
pyHT F®-021 - 0,54 «kr.

Omanb P-92XC kpacHo-kopunyHeBas - 0,63 Kkr.

Keunon - 0,082 + 0,075 = 0,157 «r.

maBa X. HopMmupoBaHue pacxofa nurnoMmarepuanos
10.1. O6wue cBeneHus

Hopmbl pacxofa nunomarepuanoB Ans TEXHUYECKOro obCnyXnBaHnsa u peMoHTa TexHuyecknx cpeacts OAO
"P>XXO" onpepensitoT oTAENbHO AN XBOWHbIX (0O6OLIMBKA, OOCKM MOMNOBble, OOCKM GopToBble, Gpycbs M Ap.) K
NCTBEHHbIX (AOCKM AyboBble, bpycbs AyboBble 1 Ap.) NOPOA.

lMunomaTepuarbl XBOWHLIX NOpoS.

K XBOWHbLIM MopoAdam OTHOCAT COCHY, €flb, NUCTBEHHUUY, Kegp u nuxty. [NunomaTepuarnbl XBOMHbLIX NOpoOa
npounsBoaaTtcs B cootBetcTBum ¢ FTOCT 8486-86.

B cootBeTcTBMM C TepmuHamu u onpegeneHnsmu, yctaHoBneHHbiMm [OCT 18288-87, nunomarepuansl
nogpasgensitoTcs:

no pasMepaM MOMNEpPeYHOro CeYeHus - Ha OOCKM, ecnu LwupuHa Gonee OBOWHOW TOMLWMHBI, Gpyckn, ecnm
LWMpUHa He Bonee ABONHOW TOMLWUHBI, Bpycks, ecnu TonwuHa n winpuHa 6onee 100 mwm;

Nno TOMLLMHE - Ha TOHKWE, TONLWMHOW A0 35 MM U1 TONCThle, TonwmHon 40 mm 1 Gonee;

no xapaktepy o6paboTku - Ha obpesHble, Y KOTOPbIX BCE YETbIpe CTOPOHbI NPOMUIIEHbI, @ pa3Mmepbl 0630108
Ha MnacTax M KPOMKax He MNPEBbILAOT AOMycKkaeMblx pa3MepoB MO copTam nuromarepuanoB; HeobpesHble, y
KOTOpPbIX NIIacTN NPOMNUMEHbI, a KPOMKN HE MPOMUITEHbI UMM MPONUITEHbI YaCTUYHO, U BENMYUHBI 0630/10B Ha NnacTax
1 KpOMKaXx NpeBbILLaT AonyckaeMble pa3Mmepbl 06301108 B 06pe3HbIX NMnoMaTtepuanax.

B cootBetctBUM ¢ TOCT 24454-80 pa3mepbl nunomatepuanos no AnNnHe ycTaHaBNMBaloT ¢ rpagaumven B 0,25
M oT 1 go 6,5 m. Pasmepbl nunomaTtepvanoB N0 TOMNWMHE U LUMPUHE PErnaMeHTUPYTCS B COOTBETCTBUM C
TpeboBaHusaMM ykazaHHoro FOCTa v npuBefeHsl B Tabnuue 10.1.

Tabnuua 10.1
HomuHanbHble pa3mepbl TOMLWUHBI U LLMPUHBI 0BpE3HbIX
nunomaTtepuanos ¢ napannenbHbIMU KPOMKaMW U TOMNLUMHbI
Heobpe3HbIX 1 0Ope3HbIX NMNnomMaTepmarnos ¢
HenapannernbHbIMWU KpOMKamMu, B MUNNIMMETpax

TonmmHa IpuHa

16 75 1100 |125 |150 |- - - - -
19 75 1100 |125 |150 |175(- - - -
22 75 1100 |125 |150 |175|200|225|- -
25 75 1100 |125 |150 |175(200|225|250|275
32 75 1100 |125 |150 |175(200|225|250|275
40 75 1100 |125 |150 |175(200|225(250|275
44 75 1100 |125 |150 |175(200|225|250|275
50 75 1100 |125 |150 |175(200|225|250|275
60 75 1100 |125 |150 |175|200|225|250|275
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75 75 |100 |125 |150 |175|200|225|250|275
100 - [100 [125 [150 (175|200(225|250(275
125 - |- 125 [(150 [175|200(225|250|-
150 - |- - 150 [175(200(225(250|-
175 - |- - - 175(200 (225|250 | -
200 - |- - - - |200(225|250| -
250 - |- - - - |- |- [250
MpumevaHue.

Mo TpeboBaHuto NoTpebutens gonyckaeTcs U3rOTOBMATbL NUrioMaTepuarsl ¢ pa3mepamMu, He yKka3aHHbIMU B

Tabnuue.

HomuHanbHble

pasmepbl nunomaTtepuanos no ToOnwuHe ©n  WnpuHe YyCTaHOBIEHbI

AN OpeBeCuHbI

BNaxHocTbio 20%. Mpu BNaxHOCTM ApeBecuHbl bonee unu meHee 20% chakTnyeckne pasmepbl TOMLWMHBI U LUMPUHDI
OOMXKHbl ObITb O0onee unu mMeHee HOMMHANbHbIX PAa3MEpPOB Ha COOTBETCTBYIOLLYIO BenuumHy ycywku no FOCT

6782.1- 75.

Mo kavecTBY ApeBeCcUHbl 1 0OPabOTKM SOCKU U BPYCKM pa3gensioT Ha NATb COPTOB (OTOOPHBIN, 1, 2, 3, 4-11), a
Bpycbs - Ha YeTbipe copTa (1, 2, 3, 4-n).
HasHayeHune nunomaTtepuanoB pasnnyHbiX COPTOB NpuBeaeHo B Tabnuue 10.2.

OcCHOBHbIE Ha3Ha4YeHns nmnomartepunanos

Copra OCHOBHBIE Ha3HAUYEHMA OIMIJIOMAaTepMralioB

(IpyHnmnel COPTOB)

IMJIOMaTEePMajioB

0,1, 2, 3 BaroHOCTpOeHUEe — IJi9 UITOTOBJIEHUS IepeBSHHBIX
meTajiell BaTOHOB XE&JIe3HHX IOpPOT .

1, 2, 3 CTPOUTENECTBO U PEMOHTHO-3KCIJIyaTalUVOHHBEE HYXIE,
B3JIEMEHTH HECYIMX KOHCTPYKLUM, HOeTajli OKOH U
oBepelt, CTPOTAaHHBEE IeTajlM, OeTaj U IepeBSHHBIX
IOOMOB U Ip-

[IpOM3BOOCTBO PAa3JIMUHEIX M3IEJMM HepeboobpaboTku,
BKJIOUaAa MebeJb .-

3, 4 Tapa M ylIakKOBKa-

4 IS MCIOJIL30BAHMSA HAa MAJIOOTBETCTBEHHLIE OEeTaJlM B
CTPOUTEJILCTBE, PACKPOS Ha MEJIKMEe 3aTOTOBKU
PasIMYHOTO Ha3HAUYEHUS -

Munomartepwmarnbl IMCTBEHHbLIX NOPOS.
K nncTBeHHbIM nopodam OTHOCAT ayb, Byk, asceHb, 6epesy, kneH, unomy v rpab.

lMunomaTepmanel IMCTBEHHbIX NOPOA M3roToBnsAoT B cooTBeTcTBUM ¢ TOCT 2695-93.

Tabnuua 10.2

lMunomatepuansl pasgensaT Ha obOpesHble, OOHOCTOPOHHME Obpe3Hble U HeobpesHble, AOCKM U Bpycku.
TepmuHbl 1 onpegeneHns yctaHaesnueatotca FOCT 18288-87.

PaSMepr nmnomaTtepunanoB NMMCTBEHHbIX NOPOA

HavMeHOBaHMEe BeJIMUMHEL PaBMepr

Inmua nuinomMaTepuasioB Mmarkux|or 0,5 mo 2,0 M ¢ rpapmaumenn 0,10 M

Tabnuua 10.3
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JIMCTBEHHBIX [10POI or 2,0 mo 6,5 m ¢ rpamaument 0,25 m

IyHa OMUIIOMaTepMaJioB or 0,5 mo 6,5 m ¢ rpamaumein 0,10 m
TBEPIEIX JIMCTBEHHEIX 1OPOI

TonurHa 19, 22, 25, 32, 40, 45, 50, 60,

70, 80, 90, 100 mm
llvpuHa OOpPEe3HBIX 60, 70, 80, 90, 100, 110, 130,
IMJIOMaTEeEPUAaJIOB 150, 180, 200 mwm
llprHa HeOOPEe3HHX U or 50 MM u Gomee c rpanaumerr 10 mm
OIHOCTOPOHHE OBPE3HBIX (mupuHa y3xor nactu He MeHee 40 Mm)
NMJIOMATEPNATIOB

HomuHarnbHble pasMepbl FWCTBEHHbIX MNUIiOMatepuanoB MO TOMWMHE W LUMPUHE YCTaHOBMEHbl Ans
OpeBecuHbl BnaxHoCcTbio 20%. MNpu BnaxHocTM apeBecuHbl bonee unu meHee 20% pa3mepbl nunomatepuanos
OOMXHbI BbITb YCTAaHOBMEHbI C y4eTOM Benu4uHbI yeyuikn no FOCT 6782.2-75.

[onyckaeTcs M3roToBneHWe NunoMaTepuanoB M3 MSAMKUX FIMCTBEHHbIX nopog n 6epesbl, npegHasHaYeHHbIX
ANS UCMONb30BaHUS B3aMeH XBOMHbIX, ¢ paamepamu no TOCT 24454-80 (1990).

Mo kavecTBy ApeBeCHHbI NMNOMaTepuansl pasgenaTces Ha Tpu copTa (1, 2, 3-11) 1 AOMmKHbI COOTBETCTBOBAaTh
TpeboBaHuAM, ykadaHHbIM TOCT 2695-93.

MNWTHBIE M NUCTOBBLIE MaTepumarnsl.

B TexHnyeckux cpencTBax KenesHoAOPOXHOro TpaHcnopTa LUMPOKO NPUMEHSIOTCA haHepa, CTONspHbIe U
daHepHble MnuTbl. B Tabnuuax 10.4 - 10.9 npuBeaeHbl XapakTepPUCTUKN BbiMyCKaeMblX NPOMbILLIEHHOCTbIO NMUCTOB
dhaHepbl 1 NAUT CTONSAPHbIX, PaHEPHbIX U APEeBECHOBONOKHUCTbLIX.

®aHepa obLiero HasHadeHNss MoxeT BbITb Npom3BeaeHa C HapYKHbIMWU CIIOSMU U3 LLIMOHAa JIMCTBEHHbIX MOPOA
apesecuHbl (TOCT 3916.1-96) n xsonHbIX nopod apesecuHbl (TOCT 3916.2-96).

daHepy noapasgensioT B 3aBWCMMOCTM OT BHELIHEro Buaa MOBEPXHOCTM Ha copTa MO  CTENeHu
BOAOCTOMKOCTW KIEEBOro COEAMHEHWS Ha Mapku, no cteneHn obpaboTky NOBEPXHOCTUM Ha LWNUEOBAHHYIO U
HewnndoBaHHYIO.

B 3aBMCUMMOCTM OT BHELUHEro BMAA HapYXHbIX CNoes aHepy noapasfensoT Ha nNsaTe copToB: E (anuTa), |, Il
lIl, IV. MNpn 0603Ha4YeHnn copTa haHepbl M3 XBOWHbLIX MOPOA OPEBECHHbI MCMOMb3YIT AONONHUTENBbHO BykBy "X,
HanpuMmep, nNepBbin copT OyaeT ob6o3Ha4aTbLCA Kak Ix.

Mo cTeneHn BOOOCTOMKOCTUN KINEEBOro coeanHeHnsa dhaHepy noapasaensior Ha MapKu:

®CO - haHepa NOBbLILLEHHON BOAOCTOMKOCTY;

®K - paHepa BogocToNKas.

Mo cTeneHn mexaHnyeckon o6paboTkmn NOBEPXHOCTU haHepy noapasfenstoT Ha:

HewnudosaHHyto - HL;

LWNNOBaHHYIO C OOHOW CTOPOHLI - L1,

LWNMAOBAHHYIO C ABYX CTOPOH - LLI2.

Pasmepbl 1 CnomHOCTb NUCTOB (paHepbl AOMKHbI COOTBETCTBOBaTb YKa3aHHbiM B Tabnuuax 10.4 - 10.7
3HaYeHNsAM.

Tabnuua 10.4
Paamepbl NnMCToB haHepsbl, B MUNAMMETpax

Immua (uuprHa) JUCTOB baHephH [lpemenbHOE OTKJIOHEHME
1200, 1220, 1250 (+-)3,0
1500, 1525, 1800, 1830 (+-)4,0
2100, 2135, (2400)*, 2440, 2500 (+-)4,0
2700, 2745, (3000)*,3050, 3600, 3660|(+-)5,0

MpumevaHue:
*) Pasmep AnvHbl (LWUMPWUHBI) NUCTa YCTaHOBMNEH TOMbKO AN XBOWHbIX MOpoA ApeBecuHbl. [onyckaeTcs
N3roToBNATb haHepy Apyrmx pasMepoB B COOTBETCTBUM C YCNOBUSMU JOroBopa (KOHTpakTa).
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CnonHoCcTb NMCTOB (haHepbl U3 LUNOHA NTIMCTBEHHbIX MOPOA APEBECUHBbI
(FOCT 3916.1-96), B munnumeTpax

Tabnuua 10.5

Tabnuua 10.6

HommHanbvHasda |CnonHoCTh |llnndoraHHas baHepa He mnmboraHHas odaHepa
TOJIIMHA baHepsr,
baHepH He MeHee |llpemenbHoe |PasHo- [lpemenbHOe | PASHOTONIMHHOCTD
OTKJIOHEHME | TOJIIMHHOCTE | OTKJIOHEHME
3 3 +0,3 0,6 +0,4 0,6
-0,4 -0,3
4 3 +0,3 +0,8 1,0
-0,5 -0,4
6,5 5 +0,4 +0,9
-0,5 -0,4
9 7 +0,4 +1,0
-0,6 -0,5
12 9 +0,5 +1,1
-0,7 -0,6
15 11 +0,6 +1,2 1,5
-0,8 -0,7
18 13 +0,7 +1,3
-0,9 -0,8
21 15 +0,8 +1,4
-1,0 -0,9
24 17 +0,9 +1,5
-1,1 -1,0
27 19 +1,0 1,0 +1,6 2,0
-1,2 -1,1
30 21 +1,1 +1,7
-1,3 -1,2
MpumevaHue.
HonyckaeTca mn3rotoBnsatb dpaHepy Apyrnx TOMNWWH U CAOWHOCTM B COOTBETCTBUM C YCNOBUSIMW OOroBopa
(koHTpakTa).
CnowHocTb NMCTOB (haHepbl U3 LLNOHa XBOWHbLIX MOPOS, APEBECUHbI
(FOCT 3916.2-96), B MmunnumeTpax
HommHanbvHada |CnonHoCTh |llnubdoraHHas baHepa He mnmboraHHas dbaHepa
TOJIIMHA baHepsr,
baHepH He MeHee |llpemenbHOoe |PasHo- [lpemenbHOe | PA3HOTONIMHHOCTD
OTKJIOHEHME | TOJIIMHHOCTE | OTKJIOHEHME
4 3 +0,3 0,6 +0,9 1,0
-0,5 -0,4
6,5 3 +0,4 +1,0
-0,6 -0,5
9 5 +0,4 +1,0
-0,6 -0,5
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12 5 +0,5 +1,1
-0,7 -0,6

15 7 +0,6 +1,2 1,5
-0,8 -0,7

B BaroHoOCTpoeHun LWIMPOKO ncnonb3yeTcs paHepa AekopaTuBHasA, 06nmLoBaHHas NAEeHOYHbIMU NOKPBLITUSAMMN
B COYeTaHWM C AdekopaTuvBHOW Gymarom unm 6e3 Bymaru, n Bbinyckaemas B cootsetctBum ¢ TOCT 14614 - 79,
nponuTaHHasa orHe3almTHbIM cocTaBoM cornacHo HT.

[ekopatnBHasa pbaHepa nogpasgensieTcs:

Mo KONu4yecTBy 00MMLIOBaHHbIX CTOPOH - HA OAHOCTOPOHHIOK U OBYXCTOPOHHIOK;

No BHeLUHEMY BMAY 06NMLIOBOYHOIO MOKPbITUS - HA MSAHLEBYO U NOMyMaTOBYIO;

no Byay o6NMLOBOYHOIO NOKPBLITUS U CMOMaM, NPUMEHSIEMbIM OIS UX U3rOTOBMEHUS, HA MapKX, yka3aHHbIE B
Tabnuue 10.7.

Tabnuua 10.7
Mapku chaHepbl AekopaTUBHON

Mapka |Bun oOONMIOBOYHOI'O MNOKPEHTHA |HarMMeHOBaHME CMOJI
baHepE!

no-1 lpospauHoe (BecuseTHoe wnM|KapbaMrmoMenaMrMHOGOPMAJIEIE THIHEE
OKpalWeHHOe), He yKpHBaouee
TEKCTYpPYy HaTypaJlbHOM
OpeBeCUHE

oo-2 HenpospauHoe, C Oymarou, MesnamMmHObGOPMAaJIb e T IOHEIE
VMUTUPYOIEN TeKCTYypPY
LIEHHBIX IIOPOJ IOPpEeBECUHEH,
WM C OPYI'MM PUCYHKOM

no-3 [Ipo3paydHoe, MNOBEHIIEHHOM -
BomocrorikocTu (BecuserHoe
WM OKpalleHHOe), He
YVKpPpHBaKllee TEKCTYPY
HaTypaJibHOM OpeBECHUHH

no-4 Henpo3spauHoe, [OBHIUEHHOM -
BOOOCTOMKOCTM, C OyMmaroi,
VMUTUPYOIEN TeKCTYpPY
LIeHHBIX II0POL IPEeBECHUHEL,
UM C OPYT'MM PUCYHKOM

Pa3mepbl AekopaTnBHONM haHepbl OMKHBI COOTBETCTBOBATL 3HAYEHMSIM, yka3aHHbIM B Tabnuue 10.8.

Tabnuua 10.8
Pa3smepbl gekopaTnBHOM haHepsbl, B MUNNnMeTpax

Dmmua (un umpnHa) ToJsmmmHa
2440x1525, 2135x1220, 3,0, 4,0
1830x1525 5,0, 6,0

1525x1220, 1525x725, 1525x1525, 1220x1220, 1220x725|8,0, 10,0,
12,0

MnnTbl APEBECHOBOMOKHUCTLIE.
MnuTbl OpPEeBECHOBOMNOKHUCTLIE BbINyCcKalTCA B cooTBeTcTBUM C TpeboaHuammn [OCT 4598-86 m B
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3aBUCUMOCTM OT Ha3HadYeHUs nogpasfenstoT Ha TUMbl: TBepable U MArkue.

Teepable NNUTbI B 3aBUCUMOCTU OT MPOYHOCTU, NNOTHOCTM U BMAA NMLEBON NOBEPXHOCTM nogpasfenstoT Ha
MapKu:

T - ¢ HeoGNaropoXXeHHOM NMLEBON NOBEPXHOCTLIO;

T-C - ¢ nuueBbIM CNoem 13 TOHKOAMCNEPCHON APEBECHON MacChl;

T-I - ¢ nogKpalLeHHbIM NMLEBbBIM CIOEM;

T-CI1 - ¢ nogkpalleHHbIM NMLUEeBbIM COEM M3 TOHKOAUCNEPCHOW APEeBECHOW MaccChl;

T-B - ¢ HeobnaropoXXeHHON NULEBON NOBEPXHOCTHIO Y NMOBLILLEHHOW BOOOCTONKOCTLIO;

T-CB - ¢ nuueBbIiM cnoem 13 TOHKOANCNEPCHOW APEBECHOWN MacCChl Y NOBLILLEHHON BOAOCTOMKOCTLIO;

HT - noHWxeHHON NNOTHOCTU (NnonyTBepable);

CT - noBbILLEHHON NPOYHOCTM (CBEPXTBEPAbIE) C HEOBNAropOXEHHOM NULIEBON NOBEPXHOCTLIO;

CT-C - noBbIWEHHON NPOYHOCTU (CBEPXTBEPABIE) C NULIEBBIM CMOEM M3 TOHKOAUCNEPCHOW APEBECHOW MacChl.

TBepable nnuTbl mapok T, T-C, T-, T-CI1 B 3aBUCUMOCTU OT YPOBHSA (PUNKO-MEXAHUYECKUX MOKa3aTenen
nogpasgensioT Ha rpynnbl kadectsa: A 1 b; no kadecTBy NOBEPXHOCTU MAUTbI 3TUX MapPOK noapasgenstoT Ha | u
coprta.

Msarkve nnuTbl B 3aBUCMMOCTM OT NSIOTHOCTM NoAapasgaensioT Ha mapku: M-1, M2 n M-3.

Mnutel mapok CT, T-B, T-CB npuMeHsOT Ans NOKPbITUSA MOMOB, B KOHCTPYKUMSIX HAPYKHbIX U OanKOHHbIX
OBepei ¢ nocrieayoLen oTAENKOW NakoKpaco4YHbIMU MaTepuanamMu.

Pa3mepbl nnuT JOMKHBI COOTBETCTBOBATbL YKa3aHHbIM B Tabnuue 10.9 BenvumHam.

Tabnuua 10.9
Pasmepbl opeBECHOBONOKHUCTLIX MANT, MM

Tun nnmr | OnmHa lnprHa TomnmmHa
HommHanbHasa [lpen. |HoMmmHanbHasa [lpen. |HommHanbHada |llpen.
OTKJI. OTKJI. OTKJI.
Maxkcu- |OcHOB- Maxkcu—- |OCHOB-
MaJibHag |Hasd MaJibHag |Hasd
1.Teepnee | 6100 3660 +/-3 |2140 2140 +/-3 |2,5 +/-0,3
3355 1830 3,2
3050 1525 4,0
2745 1220 5,0
2440 6,0
2140
5500 3660 1700 1700
3050 1220 1220
2745 610
2440
2350
2050
1830
1700
1220
2. Marxkue 5500 3000 +/-5 (1220 +/-5 |8,0 +/-1,0
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2700 12,0
2500 16,0
1800
1600
1220

MpumevaHue.

[onyckaeTcsa no cornacoBaHWO M3roToBUTENSA C NoTpebuTenem n3rotaBnuBaTb MMWTbI C AONONHUTENBHBIMA
pasmvepamu, He ykasaHHbIMM B Tabnuue 10.9. MNpu aTOM pa3mepbl cnegyet BbiOupatb C y4eTOM 0e30TXOL4HOro
packposi NUT MakcumarnbHoro hopmara.

MnnTbl CTONSAPHbBIE.

MnnTbl cTONSpPHbIE U3rOTOBASAKT U3 AEPEBSAHHLIX PEEK, CKIEEHHbIX B LUUTblI U OKMEEeHHbIX C ABYX CTOPOH
WnoHoM. [nuTbl 0BNULOBAHHLIE OKMEMBAKOT LOMOSHUTENBHO CNOEeM CTpOoraHHom daHepbl ¢ ogHoM unu obeunx
CTOPOH. WnTbl N3rotoBNs0T 06BLIMHO M3 XBOWHbLIX, @ TaKkKe MSATKMX NIMCTBEHHbIX Nopoa M Gepesbl; pybaluku - 13
6epesbl, 0fbXu, COCHbI 1 Byka.

OcHoOBHble pasmMepbl NAUT B MM: AnvHa (MO HanpaBfeHuo ANuHbI peek) u wupuHa 2500x1525, 2500x1220,
2120x1270, 1800x1220; TonwwmHa 16, 19, 22, 25, 30, 35, 40, 45 n 50. TonwuHa BCEX CMOEB Kaxaon pyballku
HeoONMUOBaHHbIX MNUT NPU TOMWMHE NNUTbl 16-35 MM - He MeHee 3,6 MM; Mpu TONWMHE CBbile 35 MM - 4 MM.
BnaxHocTb cTonsapHbIX NAnT 8(+-)2%.

10.2. HopmunpoBaHue pacxoga nurnomaTtepuarnos

PacuyeT HOpM pacxoga nunomartepuanos AN U3roTOBNEHWS 3anacHbix YacTen 1 AeTanen ocyLecTBnseTcs B
crepytoLen nocneaoBaTenbHOCTL:

onpefeneHve rabapuTHbIX pa3MepoB YMCTOBbIX 3aroTOBOK AeTanu (4nuHa, LUMprHa, TONwuHa);

onpefeneHe YCToBOro obbema 3aroToBKu;

onpegeneHve u HasHavyeHue NpUNycKOB Ha MexaHnyeckyto 06paboTky No AnVHE, LWMPUHE, TOMLLMHE;

onpegeneHve MNpUNyckoB Ha YCYLUKY NMMAoOMaTepuarnoB MO LWMPUHE M TOMLMHE NpU packpoe HeobpesHbIX
nunomartepuanos,

onpegeneHve rabapuTHbIX pa3mMepoB YEPHOBbLIX 3aroTOBOK (ANWHA, LUMPUHA, TOMLWUHA) U nxX 06bema;

onpegenerHne no cooteetcTByowemy FOCT (FTOCT 24454-80, TOCT 2695-83, TOCT 9686-61, NTOCT
7893-83) bnvxanwwimx rabaputHbIX pasMepoB nunomatTepranos 1 Heo6X04MMOM KpaTHOCTU 3aroTOBKY;

pacyeT HOpM pacxofa nNunoMaTtepuanoB Ha U3roToBMNeHWE aeTanu (usgenus).

10.2.1. OnpegeneHue rabaputHbIX pasMepoB M 06bemMa YMCTOBbIX 3aroTOBOK AeTanu

Pa3mepbl uncTOBOM 3aroToBKM (rabapuTHble pa3Mephbl) OnpeaensTca No YepTexy aetanu. Yuctosom o6bem
(nnowane) 3aroToBkU OMNpefensieTcs Kak npou3BefeHue rabapuTHbIXx pasMepoB feTann 6e3 ydyeta UMEHLLMXCS
OTBEPCTUIN, NPOTOYEK, NPOYLLUMH U T.4. NO hopmyne:

V=1xDbxh, xy6.m, (10.1)

roe:

V - yuctoBon 06bEM 3aroToBKuY, Kyb.M;

| - MakcumanbHasa AnvHa getanu, M;

b - makcumaneHas wWupuHa getanu, m;
h - makcumaneHas TonwmMHa getanu, M.

10.2.2. OnpegeneHue NpunyckoB Ha MexaHnyeckyto 06paboTKy Mo ANUHE, LUMPUHE, TOMLLMHE

MpunyckM Ha nepBUMYHYID U MOBTOPHYID MEXaHU4eckyid 00paboTky no AnvHe, LUMpUHE U TOMLWUHE npwu
N3roTOBNEHNW AeTanen 13 nunomaTepuanoB M 3aroTOBOK XBOWHbIX U JIMCTBEHHbIX NOPOA, COOPOYHbIX €AMHUL, TMna
LWMTOB, paMoK, KOPOBOK U ALIMKOB, a Takke Npunyckun Ha obpaboTKy MO ANMHE W LUMPUHE MPU M3rOTOBMEHUU
FHYTOKINEEHbIX 3ar0TOBOK U AeTanemn U3 HUX, 3aroToBOK (06NMLOBOK) M3 CTPOraHoro 1 NyLIEHOoro LWnoHa, AeTanen u3a
00n1LOBaHHbIX U HEOOMULIOBAHHbIX CTOMSAPHbIX, APEBECHOCTPYXEUHbIX, APEBECHOBOMOKHUCTLIX MAUT U daHepsbl
yctaHaenuaeT TOCT 7307-75 "OeTtann n3 gpeBecuHbl U OpeBecHbIx mMatepuanos. [punyckn Ha mexaHu4eckyro
obpaboTky".
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Mpn ycTaHOBNEHUM HOMMUHArbHbIX pPasMepoB AeTanen u CcOOPOYHbIX eauHuL, crnegyeT WCXOauTb U3
HOMWHarbHbIX pa3mMepoB nunomMaTepuarioB W 3aroToBOK, Y4YWUTbiBaTb YCTaHOBMEHHblE YKa3aHHbIM CTaHOapTOM
MPUMNYCKN HA MeXaHU4ecKyto 0bpaboTky.

FOCT 7307-75 yctaHaBnmBaeT BENUYUHBI CAIEAYHOLLMX MPUMYCKOB.

Mpunyckn Ha chpesepoBaHue C OBYX CTOPOH AeTanen M3 ApeBeCUHbl XBOWHBLIX U NIUCTBEHHbIX nopon 6e3
npeaBapuTenbHOro yroBaHns Npy BAaxHOCTW gpesecuHbl 9(+-)3% (tabnuua 10.10).

Tabnuua 10.10

Mpunyckn Ha dopesepoBaHue C OBYX CTOPOH AeTanen u3 OpeBeCUHbl XBOWHbLIX U FIMCTBEHHbLIX Nopon C
npeasaputenbHbIM hyroBaHMeM Npu BRaxHOCTU apeBecuHbl 9(+-)3% CO 3HaYeHMsIMU NapameTpoB LLEPOXOBaTOCTH
nosepxHocten Rz B cootBetcTBMM ¢ TOCT 7016-82: HavanbHoM - oT 800 go 1200 mKm, KOHe4YHom - oT 60 go 200
MKM JOMKHbI COOTBETCTBOBATbL 3HAYEHMAM, yka3aHHbIM B Tabnuue 10.11.

Tabnuua 10.11

Mpunyckn Ha TopLeBaHMe C ABYX CTOPOH AeTanen u3 ApeBecuHbl npueeaeHsl B Tabnuue 10.12.
Tabnuua 10.12

Mpunycky Ha TOPLIOBKY C ABYX CTOPOH AeTanen u3 ApeBecuHbl

HoMmmHanbHaa mupuHa |[Ipunycky OpY HOMMHAJIBHOM OJMHE HeTaJlel, MM
merTaner, MM

no 1500 |ce. 1500 mo 3000 [cm. 3000 mo 4000

oo 150 15 20 25
Ce. 150 mo 290 20 25 30
MpumevaHue.

Ecnu 13 nunomarepuana (gocku, 6pycka u T.n.), COOTBETCTBYIOLLErO pasMepy geTanu no AnuvHe, nonyyarT
TONbKO OfHY AeTarnb, TO 3HAa4YeHUs NPUMNYCKoB Mo Tabnuue ysenvumsaoT Ha 20 MM.

Mpunyckn Ha npogonbHbIN packpon (MNw) npeaBapuTensHO 06pe3aHHbIX 3aroTOBOK, KPaTHbIX LUIMPUHE AeTanu,
BbIYNCIISIOT B MM MO popmyne:

Mo = (Zw - 1) x Jensra (np.m)-, MM, (10.2)

roe:
Mw - cymmapHbIn NpUnycK Ha NPOAOMbHbLIN PACKPOWN, MM,

Zww - KONMYeCTBO AeTarnen no WpuHe 3aroToBku (KPaTHOCTb);
Henbta(np.g.) - npunyck Ha nponun (LWnpyHa nponuna) no AnvHe, MM.

B cooteBetctBumM ¢ TOCT 7307-75 ponyckaeTcs yBenu4yeHWe CyMMapHOro npumycka, pacCYMTaHHOro Mo
dopmyne (10.2), Ha 2 mm.

Mpunyckn nunomatepuanoB npuv MpPOAONbLHOM pacnune yctaHoBneHbl "lpaBunamu paspaboTknm wu
NPUMEHEHNsT HOPMaTUBOB TPYAHOYCTPaHUMbIX NOTEPb U OTXOA0B Matepuanos B cTpoutenscTee” (POC 82-202-96) u
npuBeaeHbl B Tabnuue 10.13.

Tabnuua 10.13
Mpunyckn nunomatepranos Npu NpoaoNbHOM pacnune

TonmpHa OujioMaTepuasna, MM Ipunyck Ha pacomil, MM
Io 40 3,0
Ceepx 40 4,0

Mpunyckn Ha nonepeyHbii packpor ([a) npeaBapuTenbHO TOPLIOBAHHBLIX 3arOTOBOK, KpaTHbIX ANMHE AeTanu,
BbIYUCIISIOT B MUIIIMMETPAx rno opmyne:

o = (Zz - 1) x Henbra(np.wm.), MM, (10.3)
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roe:
M4 - cymmapHbIn NpUNycK Ha NoNepeYHbI packpoun, MM;

Zp - KONn4ecTBO AeTarnen no AfvHe 3aroToBku (KpaTHOCTb);
OenbTa(np.w.) - npynyck Ha nponun (LWnpmrHa Nnponuna) no LWupmuHe, MM.

CymMapHbIN NpynycK Ha MONEepeYHbIn packpor nuromMaTtepuana, paccuuTaHHbii no dopmyne (10.3), moxeT
6bITb yBenuyeH Ha 5 mm (TOCT 7307-75).

LvpuHa nponuna 3aBuMCUT OT BuAa WCMNOMb3yemMoro o6OpydOBaHWS U €ro TEXHUYECKUX XapaKTepUCTUK.
BenuuuHa wvpuHbl nponuna moxeT BbiTh onpeaeneHa Tak e Ha OCHOBaHUWM OAaHHbIX TEXHONOMMYECKNX KapT U KkapT
packpos nunomaTepmanoB. [lpu npoBedeHun npeaBapuTenbHbIX (MPOrHO3HbIX) pacyeToB HOPM  pacxofa
MaTepuaros, 3a4acTylo NPMHUMAIOT BEMUYUHY LUMPUHBLI NPONuMa B UHTepBane oT 2 40 4 MM.

Mpunyckn Ha wnmudoBaHWe 1 LMKNOBaHUE AeTanen u3 gpeBecuHbl npueeaeHsl B Tabnvue 10.14.

Tabnuua 10.14

Mpunyckn Ha WwnudoBaHWe 1 UMKIOBaHWe aeTanemn u3 ApeBecuHbl, MM

Bun oOpaboTKU NOBEPXHOCTU [punyckm, MM
nepen uiM@oBaHMEM
Ha wnmboraHme c|Ha UMKIIOBaHUE
OOHOM CTOPOHEL C OIHOM CTOPOHE
nyenne He 6ogsee 0,8 He 6ogee 0,2
dpesepoBaHue 0,3

10.2.3. OnpepgeneHne MpUMNYCKOB Ha YCYLIKY MMIOMaTepuanoB MO LUMPUHE W TOMLIMHE MpU packpoe
Heobpe3HbIX NMnoMaTepuanos

[Mprnyckn Ha yCyLLKY YYUTbIBAIOT TOSbKO NpU ONpeferieHnn pasmepoB 3aroTOBOK, BbIMUIIMBAEMbIX U3 CbIPOro
Heobpe3Horo nunomaTepuana.

Ycylka B 3aMeTHbIX pasMmepax NMponcxoauT no LUMPUHE U TOMLMHE 3aroTOBOK, T.€. B HarnpasneHumn nonepek
BOJIOKOH ApeBecuHbl. B HanpaBneHnvn BOOnb BOMOKOH (T.e. ANWHE 3aroTOBOK) YCyLlKa He3HauuTenbHa 1 et npwu
pacyeTax npeHebperaioT. BennmuuHa ycywky 3aBUCUT OT BENWYMHBLI HAYanbHOW WM KOHEYHOW (MOCre YCYLUKW)
BMNaXHOCTN A pEeBECUHbI.

Mpunyck Ha ycylwKy HasHayaeTcs Ans pa3Mepa 3aroTOBKM, BKMIOYaloWero B cebs BCe NPMNYCKM Ha
MexaHu4eckyto o6paboTky.

BennumHbl npunyckoB Ha ycylwKy nunomartepunanos onpegenstotca no FOCT 6782.1-75 "Munonpoaykums m3
ApEeBeCHHbI XBOWHbIX MopoA. Bennunna yeywkn" n no FOCT 6782.2-75 "TNunonpoaykums n3 ApeBeCuHbl IMCTBEHHbIX
nopoa. Bennuuna ycykn" u npmeeaeHsl B Tabnuuax 10.15 n 10.16.

10.2.4. OnpepeneHue rabapuTHbIX pa3MepoB YEePHOBbIX 3aroTOBOK (4NVHA, LUMPUHA, TONLWKMHA) 1 X obbema

Pa3mepbl 4epHOBOW 3aroTOBKM OnpefensloT Kak CyMMy pa3MepoB YMCTOBOW 3arOTOBKU M COOTBETCTBYHOLLUX
npunyckoB Ha o0bpaboTKy, YCYLUKY 1 NPOAOMbHbINA (NonepeyHbl) pacnun. Mpyu 3ToM OauH M3 pa3mMepoB YEPHOBON
3aroToBKM (WUMpMHA UMM ANMHA) OOMKEeH ObiTb MpMpaBHEH K OAHOMY U3 Gnumkanlimx CTaHOapTHbIX Pa3Mepos,
ycTaHoBneHHbIx cooTBeTcTBYOWMM TOCT Ha nunomartepuarnsi.

O6bem 4YepHOBOW 3aroTOBKM B KyOUYECKMX MeTpax OnpefensoT Kak npousBefeHWe AONUHbI, LUMPUHbI
TOMLUHBI U 3arOTOBKMU:

Vz= I3 x bz x hz =
= (I + gensra(l)) (b + Iensra(b)) (h + Iensra(h)), (10.4)

roe:

V3 - 06bem 4epHOBOW 3aroToBKM, Ky6.M;

I3, b3, h3 - paamepbl 4epHOBOW 3aroTOBKM, M;

[, b, h - rabapuTHble pa3mepbl geTanu no YepTexy, M;

Oenbta(l), Hensta(b), Henbta(h) - cymmapHble npuNyckM Ha MexaHuyeckyio o6pabotky, M (no
Tabnnuam10.10, 10.11, 10.12, 10.14); npunyckn Ha npoAdonbHbIN pacnun, M (no Tabnuue 10.13); npunyckn Ha
YCYLUKY MO WMPUHE 1 TonwmHe, M (no Tabnuuam 10.15, 10.16).
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B cnyyae ucnonb3oBaHMs KpaTHbIX 3aroTOBOK MO AMWHE, LUMPUHE, TOMWMHE 0ObemM YEepHOBOW 3aroTOBKM
MOXeT BbITb paccunTaH no copmyne:

Vz = I3 x bz x hsa x n/ (g x Zu x Zr), (10.5)

roe:

N - KONMYECTBO AeTanen AaHHOro BMaa B M3Oenuu,

Zn , Zw , ZT - KpaTHOCTb 3aroToBKW MO ANIMHE, LUMPUHE, TOMLLMHE.

Mpw oTCyTCTBUM KPaATHOCTU NO KakoMy-nnbo pasmepy napameTp Z NpUHMMaeT 3HaYeHUe paBHOE efuHuLE, a
He Hyrto.

Tabnuua 10.15
Mpunyckn Ha ycyLLKy nMnomaTepuanos 1 3aroTOBOK U3
OpeBeCUHbl XBOWHbLIX MOpog, oT BRaxHoctn WH go snaxHoctn WK

HoMmHasbHEM [IpunycKky Ha yCYUKY, MM
pasMep TOJIIMHEL
¥ MMPMHEL enb, COCHa, kKemp, MNMXTa JMCTBEHHMIA
OMIJIONPOIY KLU,
MM WH = 15%|wWH = 20%|wH >37%|wH=15% |wH = 20%|wH >11%
WK = 8% |WK=8% WK=8% WK = 8%|WK=8% WK =8%
1 2 3 4 5 6 7
13 0,1 0,3 0,8 0,1 0,3 1,0
16 0,1 0,3 0,9 0,2 0,4 1,2
19 0,1 0,4 1,0 0,3 0,5 1,3
22 0,2 0,4 1,2 0,3 0,6 1,5
25 0,2 0,5 1,3 0,4 0,6 1,6
28 0,2 0,5 1,4 0,4 0,7 1,8
32 0,3 0,6 1,6 0,4 0,8 2,1
40 0,4 0,8 2,0 0,5 1,0 2,6
45 0,4 0,8 2,2 0,5 1,1 2,9
50 0,4 0,9 2,4 0,5 1,1 3,1
56 0,4 0,9 2,6 0,5 1,2 3,4
60 0,4 1,0 2,8 0,5 1,3 3,6
63 0,4 1,0 2,9 0,5 1,3 3,8
66 0,5 1,1 3,1 0,6 1,4 4,0
70 0,5 1,1 3,2 0,6 1,5 4,2
75 0,5 1,2 3,5 0,7 1,6 4,6
80 0,5 1,3 3,7 0,7 1,7 4,8
86 0,6 1,4 4,0 0,8 1,8 5,2
90 0,6 1,5 4,2 0,8 2,0 5,5
96 0,8 1,7 4,4 1,0 2,2 5,7
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100 0,9 1,8 4,6 1,2 2,4 6,0
110 1,0 2,0 5,0 1,3 2,6 6,5
116 1,0 2,1 5,3 1,3 2,7 6,9
120 1,1 2,1 5,4 1,4 2,7 7,0
125 1,1 2,2 5,6 1,4 2,9 7,3
130 1,2 2,3 5,9 1,5 3,0 7,7
140 1,4 2,6 6,4 1,8 3,4 8,3
150 1,5 2,8 6,7 1,8 3,5 8,6
160 1,8 3,0 7,1 2,1 3,7 9,0
165 1,8 3,1 7,3 2,3 4,0 9,5
170 1,9 3,2 7,6 2,5 4,2 9,9
180 1,9 3,6 8,0 2,5 4,7 10,4
190 2,0 3,7 8,4 2,6 4,8 10,9
200 2,2 4,0 8,9 2,9 5,1 11,6
210 2,2 4,0 9,2 2,9 5,2 12,0
220 2,3 4,3 9,7 3,0 5,5 12,6
230 2,3 4,3 10,0 3,0 5,6 13,0
240 2,4 4,6 10,5 3,2 6,0 13,7
250 2,5 4,7 10,9 3,2 6,1 14,2
254 2,5 4,7 11,0 3,2 6,1 14,3
260 2,8 4,9 11,3 3,6 6,4 14,7
270 3,0 5,1 11,6 3,9 6,6 15,1
280 3,1 5,2 11,8 3,9 6,7 15,4
290 3,3 5,4 12,3 4,3 7,0 16,0
300 3,3 5,5 12,6 4,3 7,2 16,4
MpumevaHus:

Mpunyckn Ha ycylky cooteTcTBytoT TOCT 6782.1-75.

BennumHbl yCylikM pacnpoCTpaHATCS Ha nunomarepuarbl U 3aroTOBKW, MOMyYeHHble Mpu CMellaHHow (C
TaHreHTanbHO-paamanbHbIM HanpaBneHNEM roANYHbIX CIOEB) PacnuoBKE APEBECHHDbI.

BennumHbl yCyLwiky AN HOMUHATbHBIX Pa3MepPOB MUNONPOAYKLMM, OTIINYAIOLWMXCS OT NpUMBEAEHHbIX B Tabnvue
Ha 1-2 MM, NpuHMMaloT No BnwkarieMy HOMUHaNbHOMY pasmepy; Ans pa3mepoB, OTnMyarLwmxcs bonee yem Ha 2
MM - onpeaensioT MeTOAOM UHTEPMONALUN.

Tabnuua 10.16

Mpunyckn Ha ycyLLKy nMnomaTepuanos 1 3aroToBOK
N3 OpeBECKHbI IMCTBEHHbIX NOpo4 oT BriaxHoctn WH go BnaxHoctn WK
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HoMMHaJIb HEI [IpUNyCKM Ha YCYUKY, MM
pasMep TOJIIMHEL
Y WVPWHEL nyo, Oepeza, KJeH, fSCeHb, [Oyk, rpa®, WIbM, JUIIa
NIMIIONPOINYyKLUMUM, |OJIbXa, OCMHA, TOIOJb
. WH = 20% |wH >37% WH = 20% [wH >37%
WK=8% WK=8% WK=8% WK=8%
1 2 3 4 5
16 0,4 1,0 0,7 1,5
19 0,5 1,2 0,8 1,7
22 0,6 1,4 0,9 2,0
25 0,7 1,6 1,1 2,3
28 0,8 1,8 1,2 2,6
32 1,0 2,1 1,3 2,9
35 1,1 2,3 1,5 3,2
40 1,2 2,6 1,6 3,6
45 1,4 2,9 1,9 4,1
50 1.4 3,2 2,1 4,6
55 1,6 3,5 2,3 5,0
60 1,8 3,9 2,6 5,5
65 1,9 4,2 2,7 5,9
70 2,0 4,5 3,0 6,4
75 2,3 4,9 3,1 6,8
80 2,4 5,2 3,4 7,3
90 2,7 5,8 3,7 8,1
100 2,9 6,4 4,2 9,1
110 3,2 7,0 4,6 10,0
120 3,7 7,7 5,1 10,9
130 3,9 8,4 5,4 11,8
140 4,1 9,0 5,5 12,4
150 4,4 9,7 6,3 13,7
160 4,7 10,3 6,8 14,6
170 5,1 11,0 7,2 15,5
180 5,4 11,7 7,6 16,4
190 5,6 12,3 7,9 17,2
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200 6,0 13,0 8,4 18,2
210 6,3 13,6 8,9 19,1
220 6,6 14,2 9,2 20,0
230 6,7 14,7 9,6 20,9
240 7,1 15,5 10,0 21,8
250 7,5 16,3 10,4 22,7
260 7,7 16,8 10,5 23,2
270 8,0 17,5 11,4 24,6
280 8,3 18,1 12,3 25,9
290 8,6 18,7 13,1 26,4
300 8,9 19,4 13,3 28,0
MpumevaHus:

Mpunyckn Ha ycylky cootBeTcTBytoT TOCT 6782.2-75.

BennumHbl yCcylwKM pacnpocTpaHalTCa Ha nuromartepuarnsl U 3aroToBKM, MOMyYeHHbIe MPU TaHreHTanbHOM
(NS TaHreHTanbHbIX NOBEPXHOCTEN) pacnuioBKe OPEBECUHDI.

BennumHbl yCyLwky AN HOMUHATbHBLIX Pa3MepOoB MUNONPOAYKLMMW, OTNINYAIOLWMXCS OT NpMBEAEHHbIX B Tabnuue
Ha 1-2 MM, NpuHMMaloT No BrnwkarieMy HOMUHaNbLHOMY pasmepy; Ans pa3mMepoB, OTnMYarLwmxcs bonee yem Ha 2
MM - onpeaensioT MeTOAOM UHTEPMONALUN.

Ha ocHoBaHuMM 06beMa YepHOBOW 3aroTOBKM AeTanu onpenensieTcss obbeM 3aroToBkuM C y4eToM pasmepa
TEXHOMOIMYECKNX OTXOA0B Mo popMyre:

Vzo = V3 x Kro, (10.6)

roe:
V30 - 06BbEM YEPHOBOWN 3aroTOBKU C YHETOM TEXHOMNOMMYECKUX OTXOA0B, Ky6.M;

V3 - 06bem 4epHOBOW 3aroToBKM, Ky6.M;

KT0 - KO3a(hPULMEHT, YUMTBIBAIOLLMIA BEMUUYNHY TEXHOMOIMYECKMX OTX0A0B, rpada 8 Tabnumusl 10.17.

KoadhdumumeHT TexHonornyeckux otxogoB (KTo) xapaktepusyeT BenuumHy Opaka, KOTOpbIi obpasyeTcs B
npoLecce Npon3BoaCTBa 3aroTOBOK U NEPEXOAMUT B KATErOPU0 OTXOJ0B.
KoadpdumumeHT TexHonornyecknx otxogos (KTo) onpeaensaerca no gopmyne:
100

KTo = —=—=———- (10.7)

roe:
P - IIPOLIEHT TEeXHOJIOTUMUECKUX IIOTEPD -

BenvunHa npoueHTa TexHONOrM4yecknx OTXOO40B W MNOTEpPb XapakTepusyeT CTeneHb WCMOoMb30BaHUA
MaTepuanoB B NMPOU3BOACTBE. 3HAYEHMS BEMNUYUHbI CPEAHEB3BELUEHHbIX TEXHOMOIMMYECKNX OTXOA0B NpMBEAEHbI B
rpacde 7 Tabnumupsl 10.17.

Y4yeT TEXHOMNOMMYECKMUX OTXOO0B OCYLLECTBNAETCS YKPYMHEHO C UCMOMb30BaHWEM HOPMATUBHbLIX AAaHHbIX ANS
pasnuyHbix MaTepuanoB W Ans pas3nuuHoro Buaa obopymoBaHus. B tabnuue 10.17 npuBeneHbl BenuuUMHbI
KO3(pPULMEHTOB TEXHONOMMUYECKUX OTXOA0B 3aroTOBOK AeTanen U3 ApeBecuHbl B MPOM3BOACTBE Mebenu, KoTopble
pa3paboTaHbl B COOTBETCTBUM C "VIHCTpYKLUMEN NO HOPMUPOBAHMUIO pacxofa MaTeprnanoB B OCHOBHOM NPOU3BOACTBE
mebenn".

10.2.5. PacyeT HOpMbI pacxofia nunomMaTepuarnoB Ha U3roToBneHne getanu (M3genus)

Hopma pacxoga nunomMmartepuanoB Ha U3rotoBrieHne n3gennd paccHnTbiBaeTcd no cbopmyne:

[arta neyatu: 28.03.2011 Cuctema KoHcynbtanTtlnioc: ACMVIKT Iuer 138



"CMPABO4YHMK MO HOPMUPOBAHWIO PACXOOA MATEPUATOB U 3AMACHBLIX YACTEN HA TEXHUYECKOE OBCNYXXMBAHWE, PEMOHT TEXHWUYECKWX CPELCTB OAO "PX["
(YtBepxgeH OAO "PXK[" 24.11.2008 r.)

H = 100 x Vzo /E, (10.8)

roe:
H - Hopma pacxoga nunomaTepuana, kyo.m Ha 1 usgenue;

V30 - 06BbEM YEPHOBOWN 3aroTOBKM C YHETOM TEXHOMNOMMYECKUX OTXOA0B, Kyb.M;

b - BennunHa nonesHoro BeIXoA4a Npu packpoe matepuana Ha 3arotoBku, %, rpada 5 Tabnumuel 10.17.

MonesHble Bbixoabl U TEXHOMNOMMYECKME OTXOAbl 3aroTOBOK AeTanen nua
pas3nunyHbIX MaTepuanos
Tabnuua 10.17.

BenuuuHa nonesHoro Bbixoga nunomartepuana npu packpoe (B) ydunTbiBaeT B HOpMe pacxoga notepu ot
CKPbITbIX Ae(EeKTOB OpPEeBEeCUHbl, BHELUHWX WU BHYTPEHHWX MOPOKOB APEBECUHbI, He Aonyckaemblix B AeTansx,
Hanpumep, no TpeboBaHno MOCT 3191-93 "BaroHbl xenesHbix gopor koneu 1520 mm. [eTtanu u3 gpeBecuHbl 1
apeBecHbIx maTtepuanoB. ObLme TexHnYeckne ycnosums”, OT HEKPATHOCTU MaTepuana v nNponumnoB Npu NONepeyYHoMm
packpoe MaTepuana, oT 6paka npu Hanagke n nognagke CTaHKOB.

10.2.6. OnpegeneHune 3HadyeHus ko3 uLMEHTa NCNONb30BaHMA NMnoMaTepmnana
KoadpdumumeHT ncnonesosaHusa nunomatepuana (Kn) onpegensierca no popmyne:

Kz =100 x V/ H , (10.9)

roe:
V - yuctoBor 06bEM 3aroTOBOK B U3aenumu, Kyo.M;
H - Hopma pacxoga nunomaTepuana, kyo.m Ha 1 usgenve.

KoachpuumeHT ucnonb3oBaHUs nunomartepuana rnokasbiBaeT, Kakas 4acTb (B MPOLEHTax) WCXOOHOro
mMaTepuarna BoLUfa B COCTaB roTOBOro U3genusi.

Mpumep pacyeTa HOpMbI pacxofa HeOBpe3HbIX NMIoMaTepuanos.

PaccmoTpuMm npumep pacyeTa HOpMbl pacxofa nunomartepuarna Ha U3roToBreHue OTAENbHOro U3genus.

VcxopHble gaHHble Ans pacyeTa.

HeTtanb - Opyc ropusoHTanbHbIN, Matepuan - nunomarepuan TBepabIX MMCTBEHHbIX Mopos (Gepesa).

Pasmepbl getanu no yeptexy: anvHa | = 360 mm (0,360 m), wnpuHa b = 9 mm (0,009 m), h = 16 mm (0,016 m).

KonnyecTtBo getanen B usgenuu n = 24,

KpaTHOCTb 3aroToBKM paBHa: No gnuvHe Zg = 2, no wupuHe Zw = 4, no TonwuHe Zt =1.

CocTaB OCHOBHbIX TEXHOMOrMYECKMX OnepaLun, NpUMeHseMbIX A11S1 U3roTOBMNEHUS AeTanu:

1. Cywka HeobpesHbIx MaTepuanos 40 BNaxHocTn ¢ 20 oo 8 %;

2. NpepBapuTensHoe yroBaHne 3aroToBOK AMsi CO34aHUSA YACTOBON 6a30BOWM NOBEPXHOCTY MO TOMLLMHE;

3. ObpaboTka B pasmep no ceveHuto (ppesepoBaHne 3aroTOBKU MO LUMPUHE) C OOHOBPEMEHHBIM PACKpPOeM
KpaTHbIX MO LUMPUHE 3aroTOBOK;

4. PackpoWn KpaTHbIX MO ANVMHE 3aroTOBOK U TOYHOE TOpLEBaHUE B pasMep no AnNvHE C NofnyYyeHneM YNCTOBbIX
3aroToBOK;

5. WnudoBaHne 4UCTOBLIX 3aroTOBOK C MOMydeHMeM roToBbix AeTanen (wnudyetcsa ogHa 6okoBas
NMOBEPXHOCTb AeTanu no LWUpuHe, 1 WnnudyoTCs ABE CTOPOHbI AeTanu no TOMNWnHeE).

OnpeaeneHne obbema YMCTOBOW 3aroTOBKU.

Onpegenum o6bem YncToBow 3aroToBku no popmyrne (10.1):

V=I1xbxh =0,360 x 0,009 x 0,016 = 0,00005184 ky6.m.
O6bem koMnnekTa geTanen Ha usgenue onpeaenum no opmyne:

V=Ixbxhxn=0,360 x0,009 x 0,016 x 24 =
=0,00124416 = 0,00124 ky6.Mm.

Mpu pacyeTe ob6bema feTanu B Kybu4eckmx MeTpax pesynbTaT pacyeToOB OKPYrMNAT 4O NATOro 3Haka.

Onpe,qenMM BENMNYUHbI NPUNYCKOB Ha MexXaHN4eCKyr o6pa60T|<y no gnvHe, WMpuHe, TonlinHe.

Onpe,qeneHme npunyckoB No ArfinHe 3arotoBKU.

|_|pVII'IyCKI/I Ha3Ha4arTCA TOJIbKO Ha Te onepauun, BbINONTHEHWUE KOTOPbIX NPpMBOAUT K U3MEHEHUKD XOTA Obl
OAHoro pasmepa obpabartbiBaemMol 3aroToBKM.
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Pa3mep 3arotoBku No AnnHE MEHAETCH TONbKO NPV NPoBeAeHNN 4-0i onepaunu.

Ha a1y onepauuio Ana KpaTHbIX 3aroToBOK Ha3Ha4alT ABa BuAa NPUMYCKOB: MPUMNYCK Ha TopueBaHue ¢ ABYX
CTOPOH W MPUMYCK Ha LWMPUHY nponuna.

Mpunyck Ha TopueBaHWe C ABYX CTOPOH NpuvHuMMaeTcsa no tabnuue 10.12 B pa3mepe 15 mm (wmpuHa go 150
MM W HOMMWHanbHas gnvHa o 1500 mMm), yka3aHHbIN MPUMYCK MOXHO 3anucaTb B COKpalleHHOM Buge Kak "151"
(TopueBaHue).

Mpunyck Ha WwuvpuHy nponuna (MCnonb3yeTcs cokpalwieHue obosHadeHue - "Mp") Ans KpaTHbIX 3aroTOBOK
onpegensetcsa no gopmyrne (10.3):

o = (Zo - 1) x Jempra(np.w.) = (2 - 1) x 4 =4 (),

roe:
Zpa = 2 - KpaTHOCTb MO ASfiMHe geTanu;
Oenbta(np.w.) = 4 (MM) - NpyHATas 4na pacyeTa WupmuHa nponuna.

Mpn atom cnegyeT NOMHUTb, YTO KpawHWEe NPONWMbl BXOOAT B COCTaB Mpunycka Ha TopuesaHue, a Aans
OAMHapPHbIX 3aroTOBOK Ha3Ha4YaeTCs NPUNYCK TOMbKO Ha TopLeBaHue.

CymMapHbIn NpUNycK Ha AnvHY 3arotoBku coctasut 19 (151+4np) mm.

[nnHa 3aroToBKM COCTaBUT:

Is =360 x 2 + (15 + 4) = 739 (mm),
roe:
360 - gnrMHa YMCTOBOM 3aroToBKM (rabapuTHble pas3Mmepbl AeTanm), Mu;
2 - KpaTHOCTb MO AJINHE;
15 - npunyck Ha TopueBaHue, Mm;
4 - NpunycK Ha NpoNuM Npu packpoe KpaTHOW Mo ANIMHE 3aroTOBKNU, MM.

OnpegeneHve NpunyckoB No LUMPUHE 3aroTOBKMK.

MabapuTHble pa3mepbl 3aroTOBKK MO LUMPUHE MEHSAOTCH Ha onepaumsax WnngoBaHUs YNCTOBbLIX 3aroToBoK (5-
51 TexHonornyeckasi onepauusl) u o6paboTkm B paamep no ceyeHuto (3-9 TexHonormyeckas onepaums).

Y paccumTbiBaemMoro 6Gpyca ropumsoHTanbHOro (Mo ycrnoBuMsiM TEXHOMOrMYeckoro npolecca) wnudyercs
TONbKO ogHa 6okoBasi MOBEPXHOCTb. JTO O3HAYaET, YTO y AeTanen, nonyvyaemMbix U3 YeTbIpeXKpaTHOW (MO LUMPUHE)
3aroToBKKW, CyMMapHOE KONMMYecTBO LWnMdyembix KPOMOK YeTbipe. BenuumHa npunycka onpegensietca no tabnuue
10.14. YuuTbiBag (N0 yCNoBMsaIM OpraHu3aumm TeXHONOrMYECKOro NpoLecca) BbICOKOE Ka4yecTBO pacnuna, Npunyck Ha
wnundgosaHue npuHuMaeTcs B pasmepe 0,3 MM, a He 0,8 MMm.

Takvm 06pas3om, CyMMapHbIv Npynyck Ha wnundosaHme no wmnprHe coctasnt 0,3 x4 = 1,2 (MM) UK B KpaTKON
copme 3anmcm 1,2 .

KpaTHble no LuMprvHe 3aroTOBKM pacnyCKarTCs Ha OAWHApHble NUNamu, YCTAHOBMEHHbIMU Ha BbIXOAe U3
YeTbIPEXCTOPOHHErO NPOAONbHO-PPE3EpPHOro cTaHka. lNpunyck No LWMpMHE Ha NpPONuUMbl MOXHO onpeaenuTb Mo
CxXeme pacKpos 3arotoBku unm no popmyne (10.2):

Muw = (Zw - 1) x Jenbra(np.no.)

Y 4yeTbIpexkpaTHOW MO LUMPUHE 3aroTOBKW Mpunyck coctasut: (4-1) x 4 = 12(mMm), unu 3anucb npunycka B
KpaTkoun chopme - "12np" Npu ycrioBuK, YTO BENMYMHA OOHOMO Nponunia CocTaBnseT BeNninHy 4 Mm.

Mpn npoBeageHnn 3-er TEXHOSIOrMYECKOW onepaumm npeaycMOTPEHO BbINOMHeEHWE hpe3epoBaHNS 3aroTOBKU
no wupuHe 6e3 npeaBaputenbHoOro ¢yroBaHus kpomok. MNpunyck Ha dpesepoBaHMe MO LIMPUHE BbIGMPAOT no
AaHHbIM Tabnmuel10.10 ¢ ucnonb3oBaHUEM pa3Mepa, onpeaensaemoro no hopmyne:

bsz®" = b x Zm + npunyck Ha mmpoBaHme + NPUNYCK HaA MNPONUIT, MM,
roe:
b3' - WnpwnHa 3aroToBKM cpasy nocne dpe3epoBaHust (4ns KpaTHOM 3aroTOBKM - LUMPUHA Nepes pacnyckaHuem
Ha oguHapHLIE NO LUMPUHE 3ar0TOBKK), MM;
b - pasmep getanu B uncTtoTe, MM.
ZW - KpaTHOCTb 3arOTOBKM MO LUMPUHE.

B Halliem cryyae 3HaueHue LMpUHbI 3aroToBku ba' cocTaeuT:
bs" = (9 x 4) + 1,2 + 12 = 49,2 (vm)-

MonyyeHHOe 3HadeHMe nonagaeT B WMHTepBan napameTpoB Tabnuua 10.10 "no wvpuHe nNpv HOMWHAMNBLHOW
WwnpuHe getanu" go 55 MM, a HOMUHanNbHaga TomnWMHa geTanu nonagaet B 3HadeHue "o 30 mm". Ha ocHoBaHumn
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3TUX pas3MepoB, a Takke nopoabl ApeBecuHbl (6epesa) u rpynnbl obpaboTkm (I rpynna) Haxoaum B rpage 11
3Ha4eHwne npunycka, pasHoe 4,5 Mm.

OnpepeneHve npunycka Ha yCyLLUKy 3aroTOBKW NO LUMPUHE.
Mpunyck Ha ycywky HasHayaeTcs Ans pa3mepa 3aroToBku bs", BkMoyawolwero B cebs BCe MpUMNycku Ha
MexaHu4deckyto obpaboTky. Onpeaenntb 3TOT pasMep MOXHO Mo hopmyne:

bz""= b x Zw + npunyck Ha mwimdoBaHre + NPUNIyCK Ha NpOmmI +
+ npunyck Ha mmdoBaHME, MM,

bs""= (9 x 4) + 1,2 + 12 + 4,5 = 53,7 (vm).

Mo AaHHbIM Tabnuubl 10.16 onpegensieM BeNWUUHY YCywku nunomatepuana ¢ 20 oo 8% ans WMPUWHBI
nunomartepunana 55 mm (bnvxkavwnii HOMUHaNbHBIN pasMep K Nofyd4eHHOMY pacyeTHoMy pasmepy B 53,7 mm). B
rpade 2 HaxoAnM COOTBETCTBYIOLLMI 3TOMY pasmepy Npunyck Ha ycyLiky - 1,6 mm.

CymMapHbIn Npunyck No TonwuHe 3arotosku coctasuT 19,3 (1,2 + 12+ 4 5 + 1,6) mm.
LUnpuHa 3arotoBkm b3 paBHa:

bz = (9 x 4) + 1,2 + 12 + 4,5 + 1,6 = 55,3 (vm).-

OnpegeneHve NpunyckoB NO TOMLUHE 3aroTOBKU.

M3meHeHne rabapmnTHbIX pa3mMepoB Mo TOMLWMHE NPOUCXOAMUT Ha 5-0i, 3-ei 1 2- O onepaumsx.

OnpepeneHve npunycka Ha LWnudoBaHue.

LWnncdoBaHne oguHapHOM 3aroToBku Bpycka ocyuecTtBnsieTcs (5-9 onepaums) ¢ ABYX CTOPOH MO TOfLLMHE,
No3TOMY NPUNYCK Ha wnudosaHue (Tabnuua 10.14) coctasut: 0,3 X 2 = 0,6 (MMm).

OnpepeneHne npunycka Ha hpesepoBaHue no TONLWKHE.

Mpunyck Ha dpesepoBaHue C npenBapuTenbHbiM (hyroBaHMeM nnactu (2-a TexHomnornyeckas onepaumsi)
onpeaenseTcs no Tabnmuel0.11.

[na onpegenexHnst npunycka Ha pesepoBaHue No TonwmHe Heo6X0aMMO 3HaTb AMVHY, LUMPUHY U TOMLUMHY
KpaTHOW 3aroToBKU cpasy nocne gpesepoBaHus (Nnepes packpoem Ha OaUHaApHbIE MO LLMPUHE 3aroTOBKN).

[lnvHa 3aroToBKkM I3 cocTaBuT:

Iz =360 x 2 + 15 + 4 = 739 (um),

roe:
360 - gn1MHa YMCTOBOM 3aroToBKM (rabapuTHble pa3Mmepbl AeTanu), Mu;
2 - KpaTHOCTb MO AJINHE:

15 - npunyck Ha TopueBaHue, Mm;

4 - npunyck Ha NPoNun Npu packpoe KpaTHOW Mo ANMHE 3aroTOBKW.

LLnpyHa 3aroToBKM b3' B HalleM cryyae CoCTaBuT:
bs® =(9 x 4) + 1,2 + 12 = 49,2 (),

roe:
9 - lWUMpUHa geTanu B YUCTOTE, MM;

4 - KpaTHOCTb 3aroTOBKW MO LUUPUHE;

1,2 - npunyck wnMdoBaHue, MM;

12 - npunyck No WupuHe Ha Nponunbl 4ns 4- KpaTHOM NO LWMPUHE 3aroTOBKU, MM.

TonuwmHa 3aroToBKM COCTaBUT:
16 + 0,6 = 16,6 (mm),

roe:
16 - TonwmHa 6pycka B UNCTOTE, MM;
0,6 - npunyck Ha WwnMgoBaHue, MM.

Takvm obpasom, no tabnuue 10.11 anuHa 3aroToBkM nonagaet B MHTepsan "Cs.300 go 800 mm", WwmMpuHa B
nHTepsan "o 95 mm", TonwmHa - nHtepsan "do 30 mm". o ycTaHOBNEHHLIM MHTEpBanam Haxoaum Ans 3agaHHoun
nopofbl ApeBecuHbl (bepesa) 3HaueHne npunycka Ha bpesepoBaHune paBHoe 5,0 Mm.
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OnpeperneHne npunycka Ha yCyLUKy no TOMLLMHE.
Mpunyck Ha ycyLLKy No TONwWuHe onpeaensieM Ansi pasvepa:

16 + 0,6 + 5,0 = 21,6 (),

roe:

16 mMm - TonwimHa 6pycka B YUCTOTE;
0,6 MM - npunyck Ha wnmMdoBaHue;
5,0 MM - Npunyck Ha opesepoBaHue.

Mo tabnuue 10.16 Haxogum B rpade 1 OGnvxanwmMm HOMUHAnNbHBIN pa3mep NUNOMNPOAYKUMK - 22 MM, 1 MO
rpade 2 onpegensiem CoOOTBETCTBYIOLLMIA 3TOMY pasmMepy NpUMnyck Ha ycyLuky 0,6 Mmm.

WTorosas pacyeTHas TonwuHa 3arotokm ha = 16 + 0,6 + 5,0 + 0,6= 22,2 (Mm).

Ha ocHoBaHMM NpoBedeHHbIX pacyeToB NPOM3BOAUTCH BbIGOP Brivkanlumx 6onblUMX CTaHAAPTHbLIX pasMepoB
TONWWHbBI Nunomartepmanos. [pyn 3Tom gonyckaeTcs Has3HavyeHue bnuxkanlien MeHbLUen HOMUHANbHOW BENUYUHBI,
ecnn pasHuua Mexay pacyeTHbIM N CTaHAapTHLIM 3HaYeHneM He npesbiwaet 0,2 Mm.

B Hawem npumepe O6nmkanwmi HOMMUHANbHbLIA pasMep TOMWMHbI MUCTBEHHOrO NunoMaTepuana
(Tabnmual0.3) pacyeTHoMy (22,2 MM) cocTaBnsieT 22 MM, pasHuLa yKasaHHbIX BenuuvH He npesbiwaeTt 0,2 Mm.
MoaTomy BbibMpaeTcs AN M3roTOBNEHWS AeTanew ykasaHHasa cTaHgapTHas TonwmHa nunomartepuana (22 Mmm).

OnpeaeneHne obbema KOMMIEKTa 3aroTOBOK Ha OAHO U3agenue.
O6bem 3aroToBOK Ha OHO M3genue onpegensieM no gopmyne 10.5:

Vz= I3 x bs x hsa x n / (Zg Zu Z7) =
= 0,739 x 0,0553 x 0,0022 x 24/(2 x 4 x 1)=
= 0,002697201 = 0,00270 (xy6.m),

roe:

I3, b3, h3 - rabapuTHble pa3amepbl 3aroTOBKU;

N - KONIMYECTBO 3aroTOBOK B U3aenuu, 24 wr;

Zn, Zw, ZT - KpaTHOCTb 3aroTOBKM MO ANVHE, LWMPWUHE 1 TOMLLMHE.

Onpepgensem 06beM KOMNMNEKTa 3ar0TOBOK C Y4ETOM TEXHONOMMYECKNX OTXOLO0B.
O6bem koMMneKTa 3aroTOBOK C y4E€TOM TEXHONOMMYECKUX OTX0A0B onpeaensiem no copmyne (10.6):

Vzo = V3 x Kro = 0,00270 x 1,053 = 0,00284 (xy6.m) ,

roe:
KTo - BENMYMHa TexHONOrM4eckux OTxo4oB, onpeaensemas no tabnuue 10.17.

OnpeaeneHne HopMbl pacxoda MaTepuana Ha ogHO u3genuve.
Hopwma pacxoga onpegensietcs no popmyne 10.8:

H = 100 x Vso /B = 100 x 0,00284/42 =
0,00676 (xy6.m nHa 1 wmspmenue),

roe:

H - Hopma pacxoga nunomaTepuana, kyo.m Ha 1 usgenue;

V30 - 06BbEM YEPHOBOWN 3aroTOBKU C YHETOM TEXHOMNOMMYECKUX OTXOA0B, Ky6.M;

b - BenuunHa nonesHoro BbIxoga Npu packpoe maTepuana Ha 3aroToBku, %, onpegensieMas no AaHHbIM
Tabnuubl 10.17.

OnpeaeneHne koaddrumeHTa ncnonb3oBaHMsa nunomMartepuana.
KoadpduumeHT ncnonb3osaHms nunomatepuana (Kum) onpegensercs no popmyne (10.9):

Ku =100 x V / H = 100 x 0,00124 / 0,00676 = 18,34 (%),

roe:
V - yuctoBor 06bEM 3aroTOBOK B U3aenumu, Kyo.M;
H - Hopma pacxoga nunomaTepuana, kyo.m Ha 1 usgenue.
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PaccmoTpuM pacuyeT HOpM pacxofja nuroMaTepvanoB Tawkke W Ha mnpumepe usrotosneHus 6Gpyca
BEPTUKanbHOro, ycTaHaBNMBaeMoro Ha gmBaHbl cekummn JP1.

VMcxoaHble aaHHbIe.

MaTtepwuan - cocHa, FOCT 8486 - 86. MaTtepuan ons u3rotoBrneHns getann oTHOCUTCS KO BTOPOM rpynne no
FOCT 3191 - 93 u wmsroTaBnMBaeTcs M3 OOpe3Horo nurnoMaTepuana NepBoro WnM BTOPOro cCOpTa HOpMarbHOW
ONUHBI.

MabapuTHble pasmepbl AeTanu B YACTOTE:!

Il xb xh =545 x 75 x 42 (vm).

Mo dopmyne 10.1 onpegensaeTcst YACTOBOW OOBEM 3aroTOBKU:

x b x h =
0,00172 (xy©6.m)-

Vuncr. 3ar.

=1
= 0,545 x 0,075 x 0,042

OnpegeneHve npunyckoB Ha MexaHW4ecKkyldo 06paboTKy 3aroToBkM MO AMMHE, LUMPUHE, TOMWWHE W
onpegeneHve rabapuTHbIX pa3MepoB YEPHOBOW 3aroTOBKMU.
[nvHa YyepHOBOW 3aroTOBKU:

luepu. zar. = 545 + 15 =560 (),

roe:
545 - AnvHa 3aroToBKM Mo YepTexy, MM;
15 - npunyck Ha TopLieBaHne 3aroToBKM No ANUHE C ABYX CTOPOH (Tabnuvua 10.12), mm.

LLnpunHa 4epHOBOW 3aroTOBKMU:

buepnu. zar = 75 + (5,0 + 0,3 x 2) = 80,6 (mm),

roe:
75 - WMpmrHa 3aroToBKM MO YepTeEXY, MM;

5,0 - npunyck Ha chpesepoBaHue ¢ NnpeaBaputenbHbiM yroBaHuem (Tabnuua 10.11, rp.11, yncnutens), Mm;
0,3 - npunyck Ha dhpesepoBaHMe C 0OHOWM CTOPOHbI (Tabnuua 10.14), mwm;

2 - 4neno WMdyembiX CTOPOH.

TonwuHa YepHOBOK 3aroTOBKM:

huepu. zar = 42 + 4,5 + (0,3 x 2) = 47,1 (mm),

roe:
42 - TONWMHa 3aroTOBKU MO YepTexy, MM,

4,5 - npunyck Ha pe3epoBaHue ¢ npeaBapuTenbHbiM pyroBaHmem (Tabnuvua 10.11, rp.5, uucnurens), mm;
0,3 - npunyck Ha dhpesepoBaHMe C 0OHOM CTOPOHbI (Tabnuua 10.14), mwm;

2 - 4neno WMdyembiX CTOPOH.

Mpn ncnonb3oBaHWM OAMHAPHOW 3aroTOBKM MPUMYCKN HA MPONWUM He YYUTbIBAKOTCS, HE pacCYMThbIBAETCH Tak
XKe 1 MPUNYCK Ha YCYLLKY, TaK Kak ncnonb3yeTtcs obpesHon nunomartepman.

Ha ocHoBaHMM nNpoBeAeHHbIX pacyeTOB onpefensdetcs Onwkanwmi CTaHZApTHbI pasmMep TOMLUMHbI
nunomartepuana. B Hawem npumepe npuHMMaemas AN pacyeToB CTaHAapTHas TonwmHa nunomarepuana
coctasnset 50 mm (Tabnuua 10.1).

OnpepgeneHve 4epHOBOro 06bema 3aroToBkuM ocyLlecTnseTca no dopmyne 10.14:

Vuepu. zar. = luepn. 3ar x bDuepn. zar x hcrawmapr. =

= 0,560 x 0,0806 x 0,050 = 0,00226 (xy6.m)-
O6bem 4epHOBOW 3aroTOBKU C YHETOM TEXHOMNOMMYECKMX 0TX0A0B onpeaensem no popmyne 10.6:

VuepH. 3ar. Tex. orx. = VuepH. zar. x Kro =

= 0,00226 x 1,031 = 0,00233 (xy6.m)-

Hopwma pacxoga nunomartepuana onpegensietca no oopmyne 10.8:
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H = 100 x Vuepn. zar. mex. orx / B = 0,00233 / (67 + 5) =
= 0,00324 (xy6.m Ha 1 usnenue),

roe:
67 - nonesHbIN BbIXo4 HEOOpEe3HbIX NMnoMaTepunanos, Tabnuua 10.14, rp.4;
5 - BenuuMHa yBenu4eHus MONe3HOro Bbixoda B CBSA3M C WUCMOMb30BaHMEM OOpesHbix nuromaTepuarnos,
npumedvaHne k Tabnuue 10.14.

OnpepeneHne koauLmeHTa MCNonbL30BaHNs MaTepmnana npounssoautca no opmyne 10.9:

Kr = 100V / H = 100 0,00172 / 0,00233 = 73,81 (%)-

10.3. HopmupoBaHue pacxofa MIUTHBLIX U NIUCTOBLIX APEeBEeCHbIX
mMaTtepuanos

HopmupoBaHue pacxoga NAvTHbIX U MMCTOBbLIX MaTepmanoB Ha M3roTOBMIEHUE 3amnacHbIX YacTen u geTtanen
BHOBb  OCYLUECTBMNSAETCA aHanorMyHo MNoCneaoBaTenbHOCTU, W3MNOXEHHOW paHee And  HOPMUPOBAaHUSA
nMnomMaTepmnanos C TON NULWb Pa3HULEN, YTO YYeT NINTHbIX MaTEPUanoB MOXET OCYLLECTBATLCS Kak B KyOUYeCKMX,
Tak 1 B KBagpaTHbIX MeTpax.

PacueTt HopM pacxofa NMCTOBbLIX MaTepUarnos OCYLLECTBAETCA B crieaytoLler nocneaoBaTenbHOCTH:

onpegeneHve rabapuTHbIX pa3MepoB YMCTOBbLIX 3aroTOBOK AeTanu (4nuHa, W1prHa, TONWmHa);

onpeaeneHve YNCTOBOW Nnowaam unn obbema 3aroToBkm;

onpeaeneHve 1 HasHavyeHve NPUNyckoB Ha MexaHN4YecKyro 06paboTKy No AnNvHe, WNPUHE, TOMLWWHE;

onpepenexHve rabaputHbIx pasMepoB (ANuWHa, LWMPWUHA, TOMWMHA), nnowaau u (Mnu) obbema 4epHOBbIX
3aroToOBOK;

onpepeneHve Heob6X0AMMOW KPaTHOCTK 3aroToBku M no cootseTcTBytowemMy [OCT bnvxanwmnx rabapmTHbIX
pas3MepoB nuromaTepuarnos;

pacyeT HOpM pacxofa NunomaTepuanoB Ha U3roTOBMNEHNe aeTanu (M3genvs).

10.3.1. OnpegeneHune rabapuTHbIX pa3MepoB YUCTOBbLIX 3aroTOBOK AeTanu (A4nuHa, LWMPUHA, TOMLMHA) U
YMCTOBOW NIOLLAAM 3arOTOBKM

abapuTHble pa3Mepbl YMCTOBbIX 3arOTOBOK OMPEeAensioTCA Ha OCHOBaHMU YepTexen AeTanu v usgenus.
Mnowaab kKoMMnekTa geTanen Ha o4HO u3genue onpegensieTca no opmyne:

S=1xbxn, (10.10)

roe:
S - nnowaab KOMMMekTa getanen Ha 0gHo n3aenve, KB.M;
[, b - gnvHa n wnprHa getanu B YucToTe, MM (M);

N - KONWYECTBO AeTarnen ogHOro B1aa B U3AENUM, LIT.

Mpu HeobxoauMOCTU onpeaeneHnsa ooGbema YNCTOBON 3aroTOBKM ncnons3yetcsa opmyna 10.1.
10.3.2. OnpegeneHune NpunyckoB Ha MexaHU4eckyto 06paboTky

lMpn onpepeneHvnM npuNyckoB Ha MexaHU4eckyld 06paboTKy 3arOTOBKM YYUTLIBAKOTCA MPUNYCKM Ha
onunMBaHne 1 NPonusbl NPY packpoe KpaTHOW 3aroToBKM Ha OAMHAKOBbLIE AeTanu.

Mpunyck Ha Nponunbl MOXHO YCTAHOBUTbL MO CXeMe KpaTHOW 3aroTOBKWM MMM paccumTaTb no dopmyne (10.2
unu 10.3):

Mu = (Zu - 1) x Jenbra (np-),

roe:

Mw - cymMMapHbIA NpUnycK No LWUMPWHE Ha NPONuIbl MPU packpoe KpaTHOW 3aroTOBKM Ha OAMHAaKOBbIe AeTanu,
MM;

ZWW - KONUYECTBO OAAMHAKOBbLIX AeTanen no WupuHe 3arotToBku (KpaTHOCTb);

OenbTta(np.) - npunyck Ha nponun (WMpuHa nponuna), npu npoBefeHUV npeaBapuUTenbHbIX PacveToB
OenbTa(np.) npuHnmaeTcsi, 06bIYHO, paBHbIM 3HAYEHUIO 4 MM.

Mpunyck Ha onunuBaHWe ycTaHaBMMBAETCS B COOTBETCTBMU CO 3HAYEHUsIMU, yKasaHHbIMK B Tabnuue 10.18 ¢
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NCMNONb30BaHMEM pa3MepoB KpaTHOM MO ANIMHE U LUMPUHE 3arOTOBKU.

Ecnu, Hanpumep, ycTaHOBREHa KpaTHOCTb 3aroTOBKM TONbKO MO LUMPUHE AeTanu, TO Ansi onpeaeneHus
npunycka Ha OnunuMBaHWe WCMONb3yeTcs ANMHa AeTanu (pa3mep AeTanu Nno 4epTexy) M LWMpuvHa 3aroTOBKU C
MPUNYCKOM Ha NPOMUIbl, KOTOpasi paccYMTbIBaeTCs No hopmyre:

b* =b x Z+u=bxZ+ (Zu - 1) x HDensra (np.), (10.11)

roe:

b' - wwrpnHa ocHOBbI kpaTHOW 3aroToBkM 6e3 npunycka Ha onunveaHue, TO eCTb pas3mMep 3aroTOBKW Mocne
ONUMMBaHUA, MM;

b - AnvHa 3aroToBKK B YMCTOTE, MM;

Zww - KONMYeCTBO AeTarnen no WpuHe 3aroToBku (KpaTHOCTb);

Mw - cymmapHbIn NpunycKk No WWPUHE Ha NPOMUAbI NPY packpoe KPaTHOW 3aroTOBKM Ha OAMHAKOBbIE AeTanw,
MM;

Henbta(np.) - npynyck Ha nponun (LUMpvHa nponuna), M.

Tabnuua 10.18
Mpunyckn Ha mexaHu4eckyro 06paboTKy C ABYX CTOPOH
JeTanen us dpaHepbl, CTONAPHbIX, APEBECHOCTPYXEYHbIX U
OPEBECHOBOMNOKHUCTLIX NANT, MM

HoMmHaNbHEM pasMep netTajiel|lIpullyCKM Ha IOBEe CTOPOHH IeTajiu IO
OJIVHE U WMPUHE
InuHa lnprHa Ha Ha Ha onunmeaHue
onunMBaHMe | ppesepoBaHue (1 ppez3epoBaHMKE
oo 600 oo 200 10 4 14
Ce. 200 mo 400 |12 4 16
Ce. 400 mo 600 |14 4 18
Ce. 600 mo|Io 400 14 4 18
1200
Ce. 400 mo 800 |14 4 18
Ces. 800 mo 120014 6 20
Cs. 1200 oo 400 14 4 18
oo 1800
Ces. 400 mo 800 (16 4 20
Ces. 800 mo 1200(18 6 24
Cs. 1800 oo 400 18 4 22
oo 2400
Ce. 400 mo 800 |20 4 24
Ces. 800 mo 1200(20 6 26

MpumevaHue.
Ona pnetanen us daHepbl 1 NAWT, NCNOMb3yeMbix 6€3 00NMLoBbIBaHMSA, TpebyeTCs ycTaHaBnMBaTbh NPUNYCKX
TOMbKO Ha ppe3epoBaHue.

10.3.3. OnpepgeneHve rabapuTHbix pasMepoB (ANWHA, LWMpMHA, TONWMHA), nnowagu u (unm) obbema
YepPHOBbIX 3arOTOBOK.

Pa3mepbl 4YepHOBOW 3aroTOBKM OnpeaensoT Kak CyMMy pa3MepoB YMCTOBOW 3arOTOBKU M COOTBETCTBYHOLLUX
npunyckoB Ha 06paboTKy (MPOJONbHbIN, NONEpPeYHbI pacnur, hpesepoBaHne) u paccuMUTLIBAOT N0 hOpMynam:
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Is I + Temera(l), (10.12)
bs = b + ITensra(b), (10.13)
hs = h + IOensraCh), (10.14)

roe:
I3, b3, h3 - paamepbl YHepHOBOW 3aroTOBKM, M;

[, b, h - rabapuTHble pa3mepbl geTanu no YepTexy, M;

Oenbta(l), Qensta(b), Aensta(h) - cymmapHbie Npunyckn Ha MexaHu4eckyto 06paboTky.

O6GbeM YepHOBOI 3aroTOBKM B KyOMYECKMX MEeTpax U NoLlaam 3aroToBKU B KBaApaTHbIX MeTpax onpeaensioT
Kak Npou3BefeHe COOTBETCTBYIOLLMNX raGapUTHLIX pa3MepoB:

Vz = I=2 x b3 x hs =

= (I + gensra(l)) (b + Iensra(b)) (h + IOencralh)), (10.15)
Sz = Iz x bz = (I + Oenera(l)) (b + Dencra(b)), (10.16)
roe:

V3 - 06bem 4epHOBOW 3aroToBKM, Ky6.M;

S3 - nnowaab YepHOBOW 3aroTOBKU, KB.M;

I3 b3 h3 - paamepbl YepHOBOW 3aroTOBKU, M;

[, b, h - rabapuTHble pa3mepbl geTanu no YepTexy, M;

Oenbta(l), Qensta(b), Aenbta(h) - cymmapHbie Npunyckn Ha MexaHu4eckyto 0bpaboTky.

B cnyyae vcnonb3oBaHMsa KpaTHbIX 3ar0TOBOK MO ANWHE, LWMPUHE - 06beM M MoLlagb YepHOBOW 3aroTOBKM
MOryT BbITb paccunTaHbl No hopmynam:

Vz = I3 x bz x ha x n / (Zog x Zw), (10.17)

Sz =1z xbzsxn/ (Zo x Zw), (10.18)

roe:
N - KONMYECTBO AeTanein AaHHOro Buaa B U3aenuu;
Zn , ZW - KpaTHOCTb 3aroTOBKM MO ANVHE, LMPUHE.

PacuyeT Hopm pacxoga NMCTOBbIX ApPEBECHbIX MaTepuarnoB Ha M3roToBreHMe geTtanu MNpou3BOAMTCHA MO
¢opmyne 10.8 unu no copmyne:

H = 100 x Sso /B, (10.19)

roe:
H - Hopma pacxoga nunomaTepuana, kB.M Ha 1 usgenue;
S30 - nnowaap YepHOBOW 3arO0TOBKM C Y4E€TOM TEXHOMOIMYECKUX OTXOAOB, PACCYNTLIBAEMOM NO aHanorum ¢
¢opmynon 10.6, kB.M;
b - BennunHa nonesHoro BbIXo4a Npu packpoe matepuana Ha 3arotoBku, %, rpada 5 tabnuue 10.17.

OnpepeneHne 3HavyeHNs KoadpumLmeHTa NCNONb30BaHNs NUnomarTepuana npou3soauTcs no opmyne 10.9.

PaccmoTpuMm npumep pacyeTta HOpM pacxofa NIMCTOBbIX MMomMaTepuarnos.

McxoaHble faHHble Ans pacyeTa.

MaTepwan - opeBeCHOBOMIOKHUCTAasA NnuTa.

[eTtanb - cTeHka swuka wkada.

Pasmepbl getanu no yeptexy: anvHa | = 439 mm (0,439 M), wnpuHa b = 107 mm (0,107 m), TonwmHa h = 16
MM (0,016 m).

KonnyecTtBo getanen B usgenuu n = 4.

KpaTHOCTb 3aroToBkM paBHa: no AnuHe Za = 1, no wupuHe Zw = 5, no TonwuHe Zt = 1.

OnpepgeneHve rabapuTHblXx pa3mMepoB YNCTOBbLIX 3aroTOBOK AeTanu (4nvHa, WupuHa, TOMLWKUHA) U YNCTOBOW
nnowiagmn 3arotoBKU.

B Hawem cny4dyae 4uctoBaa nnowagb KOMMOMeKTa 3aroToBOK A1 NPOM3BOACTBaA U3OeNnA MOXeT ObITb
paccuyuTaHa no gopmyne 10.10:

S=1xbxn=0,439 x0,107 x4 = 0,18789 = 0,188 (kB.M),
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roe:
S - nnowaab KOMMMekTa getanen Ha ogHo n3aenve, KB.M;
[, b - onuHa n WKprHa getanu B YACTOTE, M;
n - KONMYecTBO AeTtanen B usgenun (n = 4).

OnpepeneHve NpunyckoB Ha MexaHWYeckyto 06paboTky.

Mpn onpegeneHun npuNyckoB Ha MexaHuyeckyto 06paboTky 3aroToBKM OMNpeaenseM npunyckn Ha
OonunMBaHMe 1 NPONuIibl NPU Packpoe KpaTHON 3aroTOBKM Ha OQMHaKOBbIE AeTanu.

Mpunyck Ha NpPoNuIbl MOXHO YCTAHOBUTbL MO CXeMe KpaTHOW 3aroTOBKW N paccymTaTb no opmyne 10.2:

Mw = (Zw - 1) x fensTa(np.) = (5 - 1) x4 = 16 (Mm),

roe:

Mw - cyMMapHbIA NpUnycK No LWUMPWHE Ha NPONuIbl MPU packpoe KpaTHOW 3aroTOBKM Ha OAMHAaKOBbIe AeTanu,
MM;

ZWW - KONMYECTBO OAMHAKOBbLIX AeTanen no WupuHe 3aroToBkn (KpaTtHOCTb = 5);

OenbTta(np.) - npunyck Ha nponun (WMpuHa nponuna), nNpu npoBeAeHWV MpeaBapUTenbHbIX PacveToB
OenbTa(np.) npuHnmaeTcsi, 06bIYHO, paBHbIM 3HAYEHUIO 4 MM.

Mpunyck Ha onunuBaHWe ycTaHaBMMBAETCS B COOTBETCTBMU CO 3HAYEHUsIMU, yKasaHHbIMK B Tabnuue 10.18 ¢
MCnonb30BaHNeM pa3MepoB KPaTHOWM NO ANNHE U LUMPUHE 3aroTOBKM.

B Hawem cnyyae ycTaHOBMeHa KpaTHOCTb 3aroTOBKM TOMbKO MO LUMPUHE AeTanu, No3ToMy Ans onpeaeneHus
npunycka Ha OMUNMBaHWE WUCMONb3yeTcs ANWHA AeTanu (pa3mep AeTanu No YepTexy) U LUMPUHA 3aroTOBKM C
MPUMYCKOM Ha NPONuIibl, KOTOPas paccynTbIBAETCS Mo hopmyne:

b'=bxZ+Mw=107 x5+ 16 =551 (mm),

roe:

b' - wwrpnHa ocHOBbI kpaTHOW 3aroToBkM 6e3 npunycka Ha onunveaHWe, TO eCTb pas3mMep 3aroToBKW Mocne
ONUMMBaHUA, MM;

b - AnvHa 3aroToBKK B YMCTOTE, MM;

Zuw - KONMYeCcTBO AeTanen no WnpuHe 3aroToBkn (KpaTHOCTb = 5);

Mw - cymmapHbIA NPUAYCK NO LWMPWHE Ha NPONUIbl NPWU packpoe KpaTHOW 3aroTOBKM Ha OAMHAaKOBble AeTanm
(16 mm).

Mo Tabnuue 10.18 B cOOTBETCTBUM C pa3mepam 3aroTOBKW: AnuHa - 439 MM, wupuHa - 551 mm onpegensem
BENUYMHY MPUMNYCKOB Ha ONUIMBaHWe, Kak Nno AfvHe, Tak 1 No LWUPUHE U KOTOPbIW COCTaBUT Mo 14 MM Ha Kaxayto
CTOPOHY (ANMHA, LWNPWHA).

OnpepeneHne rabapuTHbIX pa3mMepoB (4NMHA, WUPUHA), NnoLwaan YepHOBOW 3aroToBKU.
MabapuTHble pa3mepbl YEpHOBOW 3aroTOBKW OnpeaensanTcs no opmynam:

I3=1xZa + OenbTa(l) = 439 + 14 = 453 (Mm),
b3 = b x Zw + fJenbta(b) =107 x5 + (14 + 16) = 565 (Mm),

roe:
13, b3 - pazamepbl YepHOBOW 3aroTOBKU, MM;
[, b, - rabapuTHble pa3mepbl AeTanu Nno YepTexy, Mm;
Zn, Zw - KpaTHOCTb 3aroTOBKM MO AnvHe v wnpuHe (Zg =1, Zw = 5);
Henbta(l), - cymmapHbIn NpUnyck Ha MexaHn4eckyto 06paboTky Mo AnvHe Ha onunueaHue, 14 Mw;
Henbta(b) - cymmapHble npunycku Ha mMexaHW4eckyio 06paboTKy Mo LUMPUHE, PaBHbIV CyMMe Mpunycka Ha
onuvnueaHue (14 MM) 1 Npunycka Ha NponunNuBaHwe no wupuHe (16 mm).

TonwuHa getanu M 3aroTOBKM He MEHSeTCs B npouecce MU3rotoeneHnda U COOTBETCTBYeT CTaHO4apTHOMY
3HAYEeHNKD UCXOOHOro nucta nunomatepuana M npu pacyeTe HOPMbl pacxoga He UCNONb3yeTCd, TakK Kak HopMa
pacxoga onpenendeTcd B KB. METpax Ha usgenue.

Mnowanb YepHOBOW 3aroTOBKM KOMMNMEKTA AeTanen Ha O4HO M3fenue MoXeT ObITb paccumTaHa no hopmyne
10.18:

S3=I13xb3xn/(ZgxZw) =
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=0,453x0,565 x4 /1x5=0,20476 = 0,205 (kB.M),

roe:
I3, b3 gnuHa, wupuHa yepHoBon 3arotoBku, 0,453 1 0,565 M COOTBETCTBEHHO;
N - KONWMYECTBO AeTanen JaHHOro Buaa B u3genuu, 4;

Zna , ZWw - KpaTHOCTb 3aroTOBKM MO ASIMHE, LWMpUHE, 1 1 5 COOTBETCTBEHHO.

|_|J'IOLIJ,a)J,b ‘-IepHOBOVI 3aroToBKM KOMMJ1EKTa p,eTaneVl Ha OOHO m3genue C ydeToM TeXHOJ1I0rM4YeCKnx oTxonoB
onpegensaeTca no opmyrne:

Sz0 = S3 x Kro = 0,205 x 1,020 = 0,209 (xB.Mm),
roe:
S30 - nnowiagb YepPHOBOM 3ar0TOBKM C YHETOM TEXHONOMMYECKNX OTXOLO0B, KB.M;
S3 - nnowaae YepHoBou 3arotosku, 0,205 kB.M;
KTO - KOShDULMEHT, YUNTLIBAIOLLUNIA BESTIMYNHY TEXHONOMMYECKUX OTXOA0B NANT APEBECHOCTPYXEYHbIX, rpada
8 Tabnumubl 10.17, paBHbi 1,020.

Onpepgenexne HOPMbI pacxoaa.
Pacuert HOPM pacxoga JUCTOBbIX OpEeBECHbIX MaTepunarioB Ha W3rotoBlieHMe aetann npoun3BoanTCcA Mo
¢opmyne 10.19:

H = 100 x Szo /B = 100 x 0,209 / 92 = 0,227 (xB.M Ha usgenue),

roe:
H - Hopma pacxoga nunomaTepuana, kB.M Ha 1 usgenue;

S30 - nnowiagb YepPHOBOWM 3aroTOBKU C YHETOM TEXHOMNOMMYECKnx otxonos, 0,209 kB.M;

b - BennunHa nonesHoro BbIXo4a Npu packpoe matepuana Ha 3arotoBku, rpada 5 tabnuvue 10.17, 92%.

OnpeaeneHne koadduumeHTa ncnonb3oBaHMs Matepuana.
3HaueHune koahduumeHTa ucnonb30BaHWa NuNoMaTepuana onpegenseTcsi no aHanoruy ¢ gopmynown 10.9:

kn =100 x S/ H = 100 x 0,188 / 0,227 = 82,8 (%),

roe:
S - yncToBas NNoLLaab 3aroTOBOK B U3AENUU, KB.M;
H - Hopma pacxoga nunomaTtepuana, kB.M Ha 1 nagenve.

10.4. OcobeHHOCTU HOPMMPOBaAHMA VM YCTAHOBJIEHNMA IIOINETAJIbHEIX HOPM
pacxXxoma IInjioMaTepMrMaJIOB Ha XeJIE3HOINOPOXHOM TPpaHCIIoOpTe

Ha >ene3HOOOpOXHOM TpaHcrnopTe TpeboBaHWA K AeTansM W3 OpeBecVHbl U APEeBEeCHbix MaTepuanos
yctaHoBneHol TOCT 3191-93 "BaroHbl xenesHbix gopor koneum 1520 mm. OeTtann 13 OpeBeCUHbl U OPEBECHbIX
mMarepuaros".

B cootBetcTBUM ¢ TOCT 3191-93 getanu U3 gpeBeCcuHbl NOAPa3aeNnsATCs:

no B1AYy N3roTOBMEHUS HA: MACCUBHbIE U KIEEHbIE,;

no TOMWMHE AeTanu Ha: TOHKMe (A0 28 MM BKIIOYUTENBHO) 1 TONCThIe (Bonee 28 mm);

no BMAAM OTAENKW: NOA NaknupoBaHue, Nod OKpallMBaHue, Noj OKNenBaHvne, HeoTaenbiBaemble.

Mo Ha3Ha4YeHuto 1 Ka4eCcTBY APEBECUHBbI AeTann nogpasgenstoTcsa Ha 3 rpynnbi:

1-a rpynna - getanu, paboTatoLime npu NOBbILLIEHHbIX AUHAMUYECKNX Harpy3Kax;

2-9 rpynna - geTtanu, HarpyxeHHble, noABeprawwuecs AMHAMUYECKUM UMM 3HAYUMTENbHbIM CTaTUYECKUM
Harpyskam;

3-a rpynna - getanu cnaboHarpyXeHHble, MMetoLue BCNoMoraTtenbHoe 3Ha4eHve.

B cootBeTCTBMM C yKasaHHOW Knaccudukaumen And W3rotoBrneHWs pJetanen UCnonb3ylT CTporo
onpefeneHHble copTa OPeBeECHHbI.

Oetanu 1 rpynnbl U3roTaBnNnBatoTCA:

13 nunomaTepmanos xBonHbix nopod (FTOCT 8486-86) O - 1-ro copToB;

13 nunomaTepmanos nucteeHHbIx nopog (FOCT 2695-93) 1-ro copra.

[etanu 2 rpynnbl nsrotaBnusaloTcs:

13 nunomaTepmanos xBonHbix nopod (FTOCT 8486-86) O - 2-ro copToB;

13 nunomaTepmanos nucteeHHbIx nopof (FOCT 2695-93) 1-2-ro copToB.

[eTtanu 3 rpynnbl usrotaBnnsBaloTcs:

13 nunomaTepmanos xBonHbix nopog (TOCT 8486-86) 1- 3-ro copTosB;
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13 nunomaTepmanos nucteeHHbIx nopof (FOCT 2695-93) 1-3-ro copToB.

HesaBncumo oT Buga getanu M UCNONb3yeMOro nurnomarepuana nopsigok paspaboTkm HOpM pacxopa
COCTOMT U3 CrneayloLLmx pac4eToB.

Mo kapTam cmeHsieMOCTU AeTanen ¢ yd4eToM TpeboBaHusA MNpaBuin M TEXHOMOTMW PEMOHTA MOABMXKHOMO
coCTaBa onpeaensioT NPOLEeHT CMEHAEMOCTU AeTanen.

YcTaHaBnNMBaT HOPMbI pacxofda nunoMaTepuarnoB Ha W3rOTOBMEHME KaXOOW AeTanu BHOBb, AMS Yero
onpenensawT pa3mepbl: AeTanu B OKOHYaTenbHO 06paboTaHHOM BuAe, NpMNycKOB Ha 06paboTKy cOornacHo Kaptam
TEXHOMOrM4eckoro npouecca, NPUMNYCKOB Ha MexaHuM4eckyld ob6paboTKy ¥ nponunbl MpPU packpoe 3aroTOBKM,
MPUMNYCKOB Ha YCYLWIKY MO LWWPUHE W TOMLUHE MpU WUCMNOMNb30BaHMM HeobpesHbix nurnomMarepuanos, 3aTem
pa3pabaTbiBaloT KapTy packposi, yCTaHaBNMBAKOT KONMMYECTBO AeTarnen, BolkpamBaeMbix U3 AOCKW, O4HON NAUTbI UNK
nucTa, paccuyMTbiBaOT MOAETaNbHYld HOPMY pacxofa Ha W3roTOBNEHWe OA4HOW AeTanu U COOTBETCTBYHOLLUM
pacxofHbIn KO3 ULINEHT.

Pasmepbl getanu B okoH4yaTtenbHo ob6paboTaHHOM Buae onpeaensitoTcs No YepTexy AeTanu Unm Xe nytem
obmepa. [lpunyckm Ha mMexaHudeckyto 00paboTky M Mponun  paccyYUTbiBAlOT WCXOAS W3  OaHHbIX  KapT
TexHormnormyeckoro npovecca v TpebosaHuii cootsetcTBytoLmnx FOCT.

Pa3mepbl ycnoBHOWM (4€pHOBOI) 3aroTOBKM ONPeAEnstoT Kak CyMMy pa3mMepoB aetanu (N0 ANVHE, LUMPUHE U
TOMLUUHE) U COOTBETCTBYIOLLMX MPUNYCKOB Ha 06paboTKy 1 Ha Nponui Npu packpoe.

Hopwma pacxoga onpegensietcs no popmyne 10.8:

H = 100 x V30 /B,

roe:
H - Hopma pacxoga nunomaTepuana, kyo.m Ha 1 usgenue;

V30 - 00BbEM YEPHOBOWN 3aroTOBKU C YHETOM TEXHOMNOMMYECKUX OTXOA0B, Ky6.M;

b - BennunHa nonesHoro BeIxoAa Npu packpoe matepuana Ha 3arotoBku, %, rpada 5 Tabnuvusl 10.17.

Unn B cnydyae, Korga nunomarepuan namMepseTcs He B KyOUYeCKUX, a KBaapaTHbIXx MeTpax, Hopma pacxoja
onpegensaeTtca no dopmyne 10.19:

H = 100 x S=3 /B,

roe:
H - Hopma pacxoga nunomaTtepuana, kB.M Ha 1 usgenue;

S30 - 06beM YEepPHOBOW 3aroTOBKM C Y4ETOM TEXHONMOMMYECKUX OTXOA0B, KB.M;

b - BennunHa nonesHoro BbIXo4a Npu packpoe matepuana Ha 3arotoBku, %, rpada 5 Tabnuue 10.17.

[ns ynobcTBa BLINOMHEHUS pacyeToB MHAMBMAYANbHbIX HOPM pacxoda MaTepuarnos B anropuTM pacyeToB
MoXeT ObiTb BBedeH KOI(MULMEHT, y4MTbiBaOWMIN nonesHbln Bbixod (B) - nokasaTtenb, 06paTHbIN NONE3HOMY
BbIxo4y, onpeaensemMsiii No opmMyne:

e , (10.20)

roe:
K - K0ahpMLUMEHT, yUNTHIBAIOLLMIA NONE3HBIA BbIXOS, 3aroTOBOK U3 | - FO MaTepuana;
bi - npoueHT NnonesHoro Bbixoga 3aroTOBOK U3 i - ro matepuana, %.

KoadbduumeHT, yumTbiBaOWMN MNOMe3HbI Bbixod 3aroToBok (K), MHaye ele HasbiBaeTCA pPacxXOOHbIM
KoathdunumeHToM nunomMmartepuana.
Mocne ykasaHHbIX NpeobpasosaHuin hopmyna Ans pacdeTa HOPMbI pacxoda nNnpuMMeT Bua;:
H = Vso x K, (10.21)
unun ansa nunomaTtepuanos, U3MepsieMblX B KBagpaTHbIX MeTpax:
H = S30 x K. (10.22)

OpueHTnpoBoYHbIe 3HaYeHns koadpduumeHTa K npuseneHsl B rpadge 6 Tabnuubl 10.17.

OKOHOMUYHOCTb MCMOMb30BaHUA nunomartepuana npu KM3roToBMEeHMU JeTanen BHOBb onpeaensercs no
Ko3ahpULMEHTY MCNONb30BaHNSA Matepuana, npeacraBnsowemMy cobon oTHoweHne obbema (nnowaam) YNCToBOw
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3aroToBKM K HOpMe pacxoda nuiomartepuarna Ha ee U3rotoBrneHune:
Ku =V / H, (10.23)
nnn
Ku =S / H, (10.24)

roe:

H - Hopma pacxopa nunomartepuana, kyb.m unm ks.m Ha 1 nsgenwe;
V - 06beM YMCTOBOW 3aroTOBKM, KyD.M;

S3 - nnowagb YCTOBOWN 3aroTOBKU, KB.M.

KoadhdmumeHT wncnonb3oBaHns nurnoMaTepuanoB MpuM PeMOHTe MOABMXKHOIMO COCTaBa ONpeaensioT Kak
OTHoweHne oblero obbema 4YUCTOBbIX 3aroToBoK (VobLy), HeobxoauMmbIx MPU PeMOHTEe MOABMXKHOIMO COCTaBea, K
PEMOHTHOW HOPMe, T.€. K HOpME pacxoda nunomaTepuanoB Ha UX U3roTOBMEHME C YYETOM MPOLEHTa CMEHSEMOCTHU
ux npu pemoHTe (Hpem):

Ku = Vobw / Hpewm (10.25)

OT1OT K03(PDULMEHT BCEraa MeHblLUe eAuHULBI, 1 YeM Bonblue ero 3HadeHue npubnuxaeTcs K eavHule, Tem
nyyuwe wucnonb3yetcsa maTepuan. loBbiweHe ko3ddULMEHTA WMCMOMNbL30BaHUSA nuUoMaTepuanoB MOXeT ObiTb
OOCTUrHYTO 3a CHET: UCMOMb30BaHUSA OTXOA0B MO HEKPATHOCTM A8 U3rOTOBMNEHMS U3 HUX ManorabapuTHbIX eTanem;
NPUMEHEHNST MEPHbIX U KpaTHbIX ANWH NMIOMaTepuanoB; NCNOMNb30BaHUSA CTaporoAHbIX AeTanen; U3roToBrneHus u3a
nunoMaTepuanoB, HENPUrodHblX K AanbHEenwWen 3SKchnnayaTauum no NPsSMOMY HasHavyeHu, marnorabapuTHbIX
JeTanen; ycoBepLUEHCTBOBAHMS TEXHONOMMN peMOHTa 1 06cnyxuBaHusa TexHndeckux cpeacts OAO "PXKIO".

CneumndnumpoBaHHble HOPMbI pacxoda nuromaTepuanoB, T.e. HOPMbl pacxoga nuromMaTepuanoB Mo
nopogam, rpynnam, copTam, pa3mepy K xapaktepy obpaboTku (obpesHble, HeobpesHble), paspabaTbiBaloT no
yTBepxaeHHbIM B OAO "PXX" dopmam.

asa XI. HopmupoBaHune pacxoga MatepuanoB Ha PEMOHT U
cofiepXaHune Xernes3Ho4opPOoXHOro nyTu

11.1. O6wue cBeneHus

Mpwy copepkaHnm enes3HoLOoPOXKHOIO NyTH BbIMOSHSATCS CNeayoLmne OCHOBHbIE BUAbI paboT:

nnaHoBo-nNpeaynpeanTenbHas Bbinpaska Nyt (ycnosHoe o6o3HaveHue - B);

3aMeHa HerogHbIX U AedeKTHbIX PeNbCOB, LUNarn, CKpenneHuii n Apyrux arIeMeHTOB BEPXHETO CTPOEHUS NyTy;

Hannaska W HayrnepoXxvwBaHne KPeCTOBUH;

OCMOTPbI ¥ AnarHocTuka Nyt (Kpome oTAeNbHbIX BUAOB, BXOAALLMX B NpeAnpoekTHoe obcnenoBaHue);

nepeknagka penbcoB ¢ OOKOBbIM M3HOCOM U3 KPUBbLIX B NPSIMblE Y4acTKW MyTW C 3aMeHON paboyero kaHTa u
HaobopoT;

obcnyxvBaHue Xene3HOAO0POXHbIX Mepeesnos;

Apyrne Buabl paboT Tekywero CoaepXaHns nyTu.

PeMOHT xene3HogopoXHOro NyTv noapasaensercs Ha criegytowmne OCHOBHbIE BUAbI:

KanuTanbHbI PEMOHT nyTu (ycnoBHoe obo3HadeHue - K);

YCWUIEHHbIV CPeAHUIA PEMOHT nNyTn (ycrioBHoe o6o3HayeHue - YC);

cpenHuin peMoHT nytu (ycnosHoe o6o3HayeHue - C);

NoABLEMOYHbIA PEMOHT NyTU (YyCnoBHOE 0603HaueHue - I1);

CBapka penbCoBbIX NneTer A0 ANWHbI BNok-ydacTka v neperoHa Ha (POHTAX PEMOHTOB MpeabiayLinx neT
(ycnosHoe o6o3HauveHue - CIYT);

wnmndoBka penbcos (ycnosHoe o6o3HauveHue - LLP);

anoMVHOTEPMUTHAsA CBapKa CTPENOYHbIX NepeBoaoB (ycnoBHoe obo3HaveHue - ATCI);

CMNIOLWHas CMeHa pPenbcoB B KPUBbLIX C GOKOBbIM M3HOCOM Ha HOBbIE UMW CTApOrofHble PenbeCbl (YCrOBHOE
o6o3HaveHue - PUK);

CnnoLHas cMeHa nepeBoaHbIX AepeBsHHbIX OpycbeB (ycnoBHoe ob6o3HaveHue - CMB[).

HomeHknaTypa OCHOBHbIX MaTepuarioB U 3/1eMEHTOB BEPXHEro CTPOEHUS MyTW, B 3aBUCUMOCTU OT Tuna u
KOHCTpyKUMM NyTW, NpuBeaeHa B Tabnuue 11.1.

Tabnuua 11.1.
HomeHknaTypa OCHOBHbIX MaTepuarnos 1 3IEMEHTOB
BEPXHEro CTPOEHUs NyTn
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HammveHOBaHMe MaTepmana,
3JIeMEHTa

Mapka, Tun Marepuaina, |I'OCT,

SJIEMEeHTa

oCT, TY

BeccTEIKOBOM IIyTb Ha xeJje300eTOHHEIX Lajlax

PeslbC TEepMOYINPOUHEHHEN |PB65-T1-K76d TOCT P 51685-2000
Hakjiamka IOBYXT'OJIOBASA 1pP65M54 T'OCT 4133-73
BoJsiT 1Ojig peJjibCOBHIX TOCT 11530-93
CTHIKOB C T'alKOl M27 TOCT 11532-93
laba NOpyxXuHHAS NyTeBas T'OCT 19115-91

[TeHONMONMMCTUPOJII

Hakjlamka KOMIIO3UTHAaA

[IJIACTPOH-KO P65

OCT 32.169-2000

HWeCTUMOBIPHBIMM HaKJIaIKaMIM
HNIaPHMPHOT'O TUIIa

BII 11499

Hakjlagka KOMIIOSMTHAaA ATIAT3K P65 OCT 32.169-2000
BII LI 499

CTBIK MBOJUPYIOLMIA C MIISIM P-65 o 529.000 Ty

CTEIK M30JMPYOUMI C
Me TaJIJIOKOMITO 3UTHEIMM

ATIAT2K P65M-II

TY 2724.01.000

HaKJaOKaMM1

HakJjiagka MII2-65 OCT 32.209-2003

lleBeHb T'OCT 7392-2002

llosloTHO TeoTekcTunbHoe |2833 C1

Iysg yyacTKOB CO ckperuieHuem XBP-65

BOJIT 3akJjiamgHOM IJjig I0CT-16017-79

PEJILCOBEIX CKpPEIJIeHUN TOCT 16018-79

Cc Tamkom

[IpokJjianka 1rn-638 Ty 2539-181-
01124323-2004

[lpokJjlanka ynpyras un 369.104 1n-369 Ty-4

Cxkoba ymopHas un 369.301 1rn-369 Ty-2

Ckoba NpMXMMHad oJjid

PEeJILCOBOTO CKpPEIJIeHUs umn 369.103 mn-369 T1y-3

KiemMMa OpyXuHHaL un 369.102 1n-369 Ty-1

linajsa xejse306eToHHAad m3 OCT 32.152-2000

Il;19 y4aCTKOB

co ckpemyeHueMm XBP-65I1

llypyn C WEeCTUTPaHHOM
TOJIOBKOM

aI-

54

[lpoxianka

aI-

638 Ty 2539-181-

01124323-2004
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llpokJjlanka ynpyras un 369.104 1rn-369 Ty-4
Ckoba ymnopHas un 369.301 1rn-369 Ty-2
Cxoba HNpWwXMMHAas 0OJid

PEeJILCOBOTO CKpPEIJIeHUs umn 369.103 nn-369 T1y-3
KiemMMa OpyXuHHAaL 1un 369.102 1n-369 Ty-1
linana xejes300eToHHAadA m31 OCT 32.152-2000

Il;19 y4aCTKOB

nyTn co ckpenyeHueMm XBP-65 c

TIOJIMIMEPHBEIM DOKOBEIM YIIopOoM

BonT 3akjamHOM OJisd
PEeNIbCOBBEIX CKpPEeIJIeHUN
C Tamkom

ToCT-16017-79

TOCT 16018-79

Ynop 6GokosoM nosmuMepHbl [T 369.306 1rn-369 Ty-6
[IpokJjianka 1mn-638 Ty 2539-181-
01124323-2004
Cxoba MNpuXMUMHAad un 369.103 1rn-369 Ty-3
KiemMMa OpyXuHHaL un 369.102 1n-369 Ty-1
linaja Xxejge300eTOHHAs m3 OCT 32.152-2000

Ina y4dacTkoB CO cKpernJjieHreMm APC

[lpokylamka NOOpeJsibCOoBad

[1-204M-APC

Ty 2539-181-
01124323-2004

Kitemma

APC-04.04.001

Ty 3185-001-
011115863-2004

[NookJIEMMHUK

APC-04.04.004

YTOJIOK M3OIMPYyUM

APC-04.04.006

MoHOperynaTop

APC-04.04.008

linana xejye300eTOHHASA

mC-APC APC-0.4.04.010

g ydacTkoB CO ckpensieHueMm KB

[lonxyanka paslesIbHOTO
CKpenJjeHus

1KE65

TOCT 16277-93

Kitemma

[IK-65 CT4IC

TOCT 22343-90

BonT 3akjamHOM OJisd
PEeNIbCOBBEIX CKpPEIJIEHUM C
TamKom

T'0CT-16016-79
TOCT 16018-79

MarBa npyxmHHas 2-X
BUTKOBAS

TOCT 21797-76

Brynka mszonmupypasg

I 142

Ty-3185-024-
55239716-2006

[lpoxkyiagka OJA pPeJibCOBEX

um 143, um 328

Ty 2539-181-

[ata neuyatn: 28.03.2011

Cuctema KoHcynbtanTtlnioc: ACMVIKT

Iner 152



"CMPABOYHWK MO HOPMUPOBAHMIO PACXOOA MATEPUAIIOB U 3AMACHBIX YACTEN HA TEXHWUYECKOE OBCINY>KVUBAHUE, PEMOHT TEXHUYECKWX CPEACTB OAO "PXKA"

(YtBepxgeH OAO "PXK[" 24.11.2008 r.)

CKpeIjieHn 01124323-2004

Ckoba njag m3oJaupyiomen 1 138 TY 32 LIl 783-92

BTYJIKM

linaja Xxejge300eTOHHAs ml OCT 32.152-2000
3BEeHbLEBOM [yThb Ha IOEPEeBSHHHX MIIajlax

PesibCc TepMOymnpouHeHHENT |P65-T1-K760 TOCT P 51685-2000

Hakjiamka IOBYXIT'OJIOBASA 1pP65M54 T'OCT 4133-73

BoJsiT 1Ojia peJjibCOBHIX TOCT 11530-93

CTHIKOB C T'alKOlL M27 TOCT 11532-93

llarBa NOpyXrHHAS IyTeBas

TOCT 19115-91

[IeHONMONMMCTUPOJII

Hakiylamxka KOMIIO3UTHAaA

[IJIACTPOH-KO P65

OCT 32.169-2000

HWeCTVMOBIPHBIMM HaKJIaIKaMI
HNIaPHVMPHOT'O TUIIa

um 529.000 1Y

BII 11499

Hakjlagka KOMIIOSMTHAaSA ATIATBK P-65 OCT 32.169-2000
BII LI 499

CTBIK M3OJUPYIOWMIA C MIISI P-65

Haxmanka MII5-65 OCT 32.209-2003
lnana nepeBdaHHadA

JMCTBEHHAs TOCT 78-2004
llebeHb T'PAaHUTHEIA T'OCT 7392-2002
llooTHO TreoTekcTunbuoe [2833 C

IJia y4acTKOB CO CKpPEeIJIeHMeM /]|

lNogkylanka KOCTBUJIBHOI'O

CKpeIrjieHns IH6-65 TOCT 3280-84
KOCTHIIM [NyTEeBHE T'OCT 5812-82
[IPOTUBOYTOH MIPYXUHHEIA n-65 Ty-32 11 811-95

[lpokyiagka NOJIMMEpHAas
HallllaJIbHada IOJia
PeJIbCOBEIX CKpPEeIlJIeHUA

Ty 2539-181-
01124323-2004

g y4YacTKOB CO ckpemnjeHueMm K]

lookJjlanka

KII-65

TY 14-2P-294-2005

Kitemma

[IK-65

TOCT 380-94
TOCT 22343-90

llypyn OyTeBOM

TOCT 19115-91

BonT KJIEMMHEM IJI8
PEeNIbCOBBEIX CKpPEIJIeHUN
C TamuKoMu

T'0CT-16016-79
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MarBa npyxmHHas 2-X

BUTKOBAS TOCT 21797-76
[lpokJjlanka [IOJIMMEPHAs nmn-361 Ty 2539-181-
IJIS PeJibCOBHIX 01124323-2004
CKpeJieHuN

[lpokJjlanka pPe3uHOBAS MOJid Ty 2539-161-
PEeJILCOBEIX CKpPEeIJIeHUN n-363 01124323-2003

I8 y49acTKOB C aBTOOJIOKMPOBKOM HEB3JIEeKTPUQMUMPOBAHHBIX JIMHUN

CoeIMHUTEJIb PeJibCOBBIM
CTEIKOBOM CPC-6 TY 1 527-96

CoeIMHUTEJIb PeJlbCOBBIM
CTAaJIbHOM WTEeICesIbHEI TY 1 495-97

IOis y4JacTKOB C aBTOOJIOKMPOBKOM 3JIEKTPUPULMPOBAHHBIX
JIMHMM [IOCTOSHHOTO TOKa

CoeIMHUTEJIL PeJlbCOBBIM

IPYXMUHHBIN IIpC
CoenmHUTEJb
B3JIEKTPOTATOBLIMA SMC Ty 32 um 2052-97

CoeIMHUTEJIb PeJIbCOBBIM
B3JIEKTPOTATOBLIM
IPVBAPHOM P3C®-02 Ty 32 um 996-02

IOis y4JacTKOB C aBTOOJIOKMPOBKOM 3JIEKTPUPULMPOBAHHBIX
JIMHMM [IE€PEMEHHOTO TOKa

CoeIMHUTEJb PeJibCOBBIM

IPYXMUHHBIN IIpC
CoenmMHUTEJb
B3JIEKTPOTATOBLIMA SMC Ty 32 um 2052-97

CoeIMHUTENIL PeJlbCOBBIM
MeOHBI NPMBapPHOM

bapTyuHbI TY 32 1 996-02

Hopmbl pacxoda matepuarioB U 31EMEHTOB BEPXHEro CTPOEHMSI MYTU HA PEMOHT U coAepKaHue nyTu
ycTaHaBnNMBaloTCA Mo BUAaM peMoHTa Ha 1 Km nyTu.

OCHOBHbIMW UCXOAHBbIMU AAaHHBIMU A1 ONPEeAeneHnst HOpM pacxoda SBNSoTCS:

Krnaccudukaums u BUabl NyTeBbIX paboT, X NEPUOANYHOCTL, XapaKTEPUCTIKA U OGbEMBI;

Kracc, KkaTeropusi 1 rpynna nyTv, TUMbl BEPXHEFO CTPOEHUS MYTU U KOHCTPYKTMBHbIE AaHHble ero oTaenbHbIX
3M1EMEHTOB;

CPOKM CNY>KObl KOHCTPYKTUBHbIX 3NIEMEHTOB MyTH.

Knaccudpmkaumio nyteBbix paboT, NEpMOOUYHOCTb PEMOHTOB M WX XapakKTEPUCTUKY YCTaHaBnMBalOT B
COOTBETCTBUM C HOPMATUBHBLIMM JOKYMEHTAMM Ha BbINOJIHEHME OaHHbIX PaboT (MONOXEHUS, TEXHUYECKME YCIOBUS,
WHCTPYKLUMW, MpaBuia 1 TEXHONOrMs BbINOSTHEHUS paborT).

O6beMbl paboT Mo BMOAAM peMoHTa MyTW onpenensitoTcs Mo NPOEeKTHO-CMETHOW JOKYMEHTaUMM Ha OCHOBe
afpecHbIX NraHOB PeMOHTa, 06beMHOM BEAOMOCTM paboT No PEMOHTY, CMeTaM, KanbKynsLuuMm 1 TEXHONOMMYECKMMM
npoueccaMy Ha NPOU3BOACTBO paboT.

Hopmbl pacxofda 3aBUCAT OT Kracca, kaTeropum v rpynnbl OyTW, TUNA BEPXHEro CTPOEHWst NyTu, Tuna
NPUMEHSIEMbIX MPOMEXYTOYHbIX CKPENreHnii, 6eccTbIKOBOrO UM 3BEHLEBOTO MYTW.

Cpok cnybbl, a Takke TEXHUYECKM FOLHOE UMW HEro4HOE COCTOSIHWE 3NIEMEHTOB BEPXHErNO0 CTPOEHUS NyTW
ABMNSIETCS BaXHbIM NOKasaTensimu npu paspaboTke HopM pacxoaa.
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OCHOBHbIMM (hakTOpamu, BUSIIOLLIMMK HA CPOKK CRyXObl BEPXHErO CTPOEHUS MYTU, SBMSIOTCS: KOHCTPYKUMS
nyTW, pasmepbl OBWKEHWSI MOE3[0B (rPy30HanpsbKeHHOCTb), OCEBblE HArpysku, KnumaTuveckue ocobeHHOCTH,
KauecCTBO TeKyllero copepxaHusi nytu. GakTopbl U MPUYMHBI, OT KOTOPbIX 3ABUCUMT CPOKU CyxObl Ansi pasHbiX
3MEMEHTOB MyTU, pasnuyHbl. [O3TOMY OCHOBHbIM MOKa3aTeneM Ha3Ha4YeHUs KanUTanbHOro PEMOHTA MyTU SIBRsieTCs
BEMMYMHA NPONYLLEHHOrO TOHHaXa (MIH. T. BPYTTO) MO y4acTKy, TakKe YYUTLIBAETCS BbIXOL PENbCOB No AedekTam,
KONMYECTBO HEFOHbIX LUMAN U CKPEMNEHWI, NMPOLIEHT 3arpsi3HEHHOCTM LeGeHouHoro GannacTa.

CH/MaeMble C NyTU OTAEMbHblEe 3NEMEHTbI BEPXHErO CTPOEHUsI NMyTW, KOTOPbIE elle He BblpaboTanu cBol
CpOK cnyx6bl, MOryT OblTb WCMONb30BaHbl ANs MOBTOPHOW YKMafakM B NyTb. Takue 3MNeMeHTbl Ha3biBalTCS
CTaporogHbIM1, OHU MPOXOAAT AedeKTaumio, N0 TEXHUYECKUM YCIOBUSIM UM MPUCBaMBAOTCS rPymnbl rOAHOCTU U
MCMONb3YIOT NOBTOPHO Ha ApYr1x Knaccax nyTu. 3T MaTepuarnbl Takke BKMoYaloTcs B Hopmbl pacxoda Ha peMOHT 1
TEeKylllee coaepXaHue MyTu, HO TOMbKO Te MaTepuarbl, Ha KOTOpble CYLLEeCTBYOT pa3paboTaHHble TeXHUYeckue
YCINOBUSi, pernaMeHTpyoLL1e UCTMONb30BaHWE CTapOrofHbIX MaTepranos.

11.2. MeToavka HOPMMPOBaHUA pacxoda MaTepuaroB Ha PEMOHT U
cofiepXXaHune XernesHo4opPOXHOro nyTu

KanutanbHbIi pEMOHT.
Hopma pacxopa maTtepuanoB Ha KanuTarbHbI PEMOHT 3aBUCUT OT TWUMa yKnagblBaeMblx peribcos, Linan,
anopbl yknagky, 6annacra, n Tuna cKkpenneHun.

Mo penbcam.

[na 1-2 knaccoB nyTerl WCMOMb3YOTCA TOMbKO HOBbIE TEPMOYMNPOYHEHHbIE PEribChbl BbIMyCKAeMbIX B
cootBetcTBUM ¢ NOCT 51685-2000. B Hopme yunTbiBaeTcs yknagka HOBbIX nnieTen 6ecCTbIkOBOrO MyTU Ha BCEM
NpOTSHXKEHUM peMoHTupyemoro kunomeTpa. lNpu ceapke nneten ycnosuax PCIM n NPCM Hopma pacxoga penbcos
YBENNYMBAETCS Ha BENWYMHY yrapa penscoBoro metanna.

MHBeHTapHble penbCbl, NCMONb3yeMble B TEXHONOMMYECKOM Mnpouecce COOpKM penbCcoLunanbHON peLleTky
yKnagkvs ee B NyTb, C MOCNeayloLLen 3aMeHon Ha nneTn 6eccTbIKOBOro Myt B HOpMax pacxoda Ha KanuTanbHbIN
PEMOHT He yuuTbiBatoTca. Ana 2 (22, 201), 3, 4, 5 KnaccoB NyTU MCMONb3YTCHA CTapoOroAgHble penbCbl, BeC MX
paccynTbiBAaETCA MO MeToauKam W pasnuyaeTcs B 3aBUCUMOCTM OT rpyrnnbl rOAHOCTU U Buaa MPOU3BEAEHHOrO
pemMoHTa penbca.

Mo wnanam.

Mpu cnnowHon 3ameHe wWnan ux Hopma GyaeT onpedensTbCa anopon yknagku. COrmacHo TeXHUYEeCKUx
YCMNOBUN NpuHATa antopa wnan - 1840 wnan Ha KUNoMeTp B NPSAMbIX y4acTKax Unm KpuBbix pagnycom donee 1200 wm;
B KpMBbIX ydacTkax pagnycom meHee 1200 meTpos - 2000 wnan Ha KunomeTp.

Mo CTbIKOBBIM CKPENMEHUsM.

Haknagkun paccuntbiBalOTCS C Y4ETOM KONMYECTBA ypaBHUTENbHbBIX PENbCOB Ha kunomeTpe. CTbikoBble 60NThI
C ravikamu nocTtaBnsTca coBMecTHo. B cootBetcTBMM ¢ TOCT paccunTbiBaeTCa CyMMapHbIn BeC GonTa C rankom u
YMHOXaeTCs Ha KOnmM4ecTBO BONTOB B CThbIKE YPABHUTENBHOIO NMposfeTa U KONMYecTBO CThIKOB Ha kunomeTpe. [ns
6eCccTbIKOBOro NyTN NPMHMMAIOTCS CThIKOBble Haknaaky Tuna 1P65, TOCT 4133-73.

Mo NPOMEXYTOYHLIM CKpENNEHNAM.

Ha ceTu xenesHbix Aopor Hanbonbluee pacnpocTpaHeHue Monydnnu crnegyllme TUMbl NPOMEXYTOUYHbIX
CKpenmneHun [AOns  Kene3obeTOHHbIX wWnan MPUMEHSATCAS TpU  Tuna MNPOMEXYTOYHbIX CKPENnneHunm Ans
xenesobeToHHbIx wnan: Kb-65, APC. XXBP65. MNMpu HopMMpoBaHMK pacxofa maTepuanoB Mo Tvnam CKpenneHuin
YYUTBIBAETCH KOHCTPYKUMSA y3na CKpenmeHns U KoNnM4yecTBO df1IeMEHTOB Y3ra CKpenmneHus, a Takke aniopa wwnan Ha
KnnomeTtpe.

Tak xe Heobx0OuUMO TOYHO yCTaHaBNMBaTb €AMHULY M3MEPEHUS MaTepuanoB BEPXHEro CTPOEHUSA MyTu, OHa
OOMKHa ObITb YCTaAHOBMEHa B TeX eAuMHuUax, B KOTOPbIX MPOM3BOAMTLCA MNOCTaBka MartepuanoB. CeepuTb
npaBuMnbHOCTb YCTaHOBKM eanHuL namepeHus BO3MOXHO no CeTteBomy KnaccudukaTtopom
MaTepuanbHo-TexHnyecknx pecypcos OAO "PX[O".

Mo 6annacTy.

Ha ceTtn gopor npumeHsieTca webeHb 13 NNOTHbIX FOPHbIX NOPOA ANnA 6annacTHOro Crnos XXene3HoAoPOXHOro
nytn Beinyckaemoro no NOCT 7392-2002. Hopmbl pacxofja Oannacta paccuMTbIBAlOTCA MO YCMOBUSAM MOSTHOW
3ameHbl (HOBOro CTPOMTENLCTBA) UMM OYUCTKM 3arpsisHeHHoro 6annacra.

Mpu ycnoBum nonmHom 3ameHbl HGannacta paccuuTbiBaeTcsi obbem Oannacta no npodwnio GannacTHowm
Np13Mbl TOr0 TUMNa BEPXHEro CTPOEHUS NMYTU, KOTOPBIN MCNONb3yeTcs Ha ydacTke nyTu. [pu pacyeTte ydnTbiBaeTcs
WMpUHa nnevya GannacTHOM NpuM3Mmbl, TOMLWMHA CrOS Mo Lunanamu, TUN MCMNOMb3yeMblX LWIMarn, a Tawkke antopa
yknagkn. U3 obuwiero obbema Gannacta pacCUMTaAHHOrO MO reoMeTpuyeckum pasmepam GannacTHOro cnos
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BbluMTaeTcd 00bEM yacTu Linan, Haxogswmxcs B 6annactHOM npusMe, U MOMyYeHHbI O0bEM YMHOXaeTcs Ha
KO3 dUUMEHT paspbixneHus webeHo4vHoro 6annacrta K=1,25.
Mpu ycnoBum oumcTtkm LebeHoyHoro Gannacrta webHeouUnCTUTENbHBIMM MallMHAMU OCHOBHOE 3HauyeHue
UMeeT pasmep AYeeK HUXKHUX CUT FPOXOTOB MaLLVH.
Mpu oumcTke HOpMa pacxoda HOBOro LiebeHouHoro Gannacra onpefenseTca ¢ y4eToMm BO3Bpallaemoro B
nyTb WebHsa no dopmyne:

roe:

Hpwm =

Hrm x HensTta(k3), xyb.wm,

HTw, - 06bem webHsa B 6annacTHom npusme, Kyo.m;
OenbTa - gons 6annacTta, ygansemas npy OYUCTKE;
k3 - k0ahpMLMEHT, yUNTLIBAIOLLNIA U3MEHEHNE KOHCTPYKLMN MYTU MPU PEMOHTE.

(11.1)

Honsa 6annacTa, ygansemas npu 04ncTke, paccymTbIBalOT No hopmyrne:

roe:

IDensra = [(nz - no) /7 100] + A,

(11.2)

ng - cogepxaHme B oumaeMon 6annactHom npuame 3acopuTtenei un WweobHs Menkux ppakumi, %;
no - cogepxaHne 3acoputener B O4ULLIEHHOM LwebHe (no = 5%);
A - gonsa noTepb rogHoro webHs npu ouncTke bannacTa, NPUHNMAETCS PaBHbLIM:
A = 0,05 - anga webHeoUMCTUTENbHbBIX MAaLUNH, UMEILLMX ABYXbSPYCHbLIE FPOXOThl C Pa3MEPOM SIHEEK HMDKHUX

cut 25 x 25 mm;

A = 0,15 - ana webHeouUncTUTENbHbIX MaLLUWH, UMEKLLUX ABYXbSPYCHbIE FPOXOThI C PA3MEPOM SYEEK HUKHUX

cut 30 x 30 MMm;

A = 0,25 - ansa webHeounCcTUTENbHbIX MaLLUMH, UMEIOLLUX TPEXbSAPYCHBIE FPOXOThI C PA3MEPOM SHEEK HUKHUX

cuT 32 X 32 MMm.

KoahpumumeHT, yunThiBatoLWnin U3BMEHEHNE KOHCTPYKLMW MYTU NPU PEMOHTE, MPUHUMAETCS PaBHbIM:
k3 =1 - 6e3 u3BMeHeHNs KOHCTPYKUMKN MYTK;
k3 = 1,14 - npu yknagke nyTu ¢ xene3obeToHHbIMU LUNanammn B3ameH Nyt ¢ AepeBSHHbIMU LUNanamu.

Tekylee cogepxaHue nyTu.
|_|pl/l Tekylwem cogepxaHmm nytn BbINONHAKTCA paGOTbI, CBA3aHHble C TMOCTOAHHbIM MNoAgaepXXaHnem
ANIeMEHTOB NyTUN B COCTOAHUN, o6ecnqu|Barou.|,eM Oe3onacHbIl nponyck noe3aoB C YCTaHOBJTIEHHbIMU CKOPOCTAMMW.

Mpumep pacyeTa BbiXxo4a NPOKIaA0K-aMopPTU3aTOPOB

nog nogowsy penbca LiM-143

171-177 xwm,
nnvHa [ KM,
kjacc mytul.
T'pyso-
HANPSXEeHHOCTDb
53,7 MiH.TKM.
[IpomyueHHHEM
ToHHax 28,6
MJIH . T .
[Ipoduib

max 1 = 7,2
IPOTIXEHHOCTDb

0,39 xm.

XapakTepucTtuka | Jnmuua, |I'py3o- Beixon Ha [Brixon |[IIpomnyueHHBD | BEIXOI

yuyacTKa KM HaNnpAaXeHHOCTh, [ydYacTke, |WT. Ha|TOHHaX, mwr. Ha 1
MJIH T.KM T .- 1xM MJIH T MJIH T.KM

nmu-39, nyrs 1 (7,00 53,70 2290 327,14128,6 6,09

Tabnuua 11.2

ObpaboTtaB Bce cobpaHHble CBEAEHUSA NO BbIXOAY NPOKMNaf0K-aMopTM3aTopoB, hopMUpyeTCcs UHTEPBarbHbIN
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psg AMHaMUKWY nokasaTenen 3a npownbii rod. PacyeT HOpM pacxoga CBOAUTCS K HAXOXAEHUIO YPOBHSA psaa 3a ero
npegenaMmy CTatMCTUHECKMMU MeTodaMy 3KCTpanonsaumm C OOAHOBPEMEHHbLIM YY4ETOM KOPPEKTUPYIOLMX OaHHbIX.
KoppekTtupytoLime gaHHble A0MKHbI ObITh cneayoLune:

nokasaTtenun cpegHero CHUXeHNa HOpM pacxoda Ha nfiaHoBbIN rof;

oxungaemblin adpdekT OT peanusaumm NMAaHOB OPraHn3auMOHHO-TEXHUYECKMX MEPONPUSATUA NO 3KOHOMUU
MaTepuarnbHbIX PeCcypCcosB;

pe3ynbLTatoB aHanuMsa WCMonb30BaHUA MaTepuarnbHbiX PecypCcoB W BbISBMEHUS MpU 3TOM Pe3epBOB
3KOHOMUU;

YuuTblBas, YTO BbIXOA 3IEMEHTOB BEPXHEr0 CTPOEHWUS MyTU HEPaABHOMEPEH MO CPOKY dKChmyaTtauun nytu, To
€CTb B HavarnbHbIA 3Tan akcnnyaTaumm (4o 3 - 5 neT) npakTnyeckn OTCYTCTBYET BbIXOA ANIEMEHTOB, a B KOHLE CpoKa
akcnnyataumm (20 - 30 neT) BbIXO4 3MEMEHTOB YBENWYMBAETCA 3HAYUTENbHO, TO MPUMEM CpeHee 3HayeHue
BbIxo4a paBHoe 7,41 wt./MnH. T 6pyTTO, 4TO cooTBeTCcTBYEeT 300 MNH.T. 6pyTTO (CM Tabnuuy 11.3)

Tabnuua 11.3

[IPONYWEeHHE TOHHAX BEIXOZ MPOKJIALOK
(MITH. T 6pPyTTO) (mr./MIH. T 6PYyTTO)
50 5,94

100 6,23

150 6,53

200 6,82

250 7,11

300 7,41

350 7,76

400 8,0

450 8,3

500 8,59

550 8,88

600 9,18

650 9,48

700 9,77

750 10,06

800 10,36

850 10,65

900 10,95

B coortBeTcTBUM C TpebOBaHWSAMM TEXHUYECKUX YCIOBUA W MOMOXEHUMEM O CUCTEME BEAEHUS MYyTEBOro
X035MCTBa Ha XenesHbix goporax Poccuiickon defepaumm npMMeM CPeLHIO PY30HAMNPSPKEHHOCTb ANS KaXO4ou
rpynnbl NyTen:

E - 2,5 MnH.TkM Op./ Ha KM B rog;

O - 7,5 MnH.Tkm Op./ Ha KM B rog;

- 17.5 mnH.TKM 6p./ Ha KM B rog;

B - 37.5 MnH.TkM Op./ Ha KM B roga;
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b - 65,0 MrH.TkM Op./ Ha KM B roa.

OcHoBbIBasicb Ha NEPUOAMYHOCTb BbIMNOMHEHUSA YCUNEHHOr0 KanuTanbHOro M KanuTanbHOro peMoHTa
GeccTbIKOBOro nyTu, kotopasi coctaBngaeT 700 MIH. T, paccuMTaem pacxof NPoknagok - amoptusaTtopos LiM-143 3a
BECb MEXPEMOHTHbIN uukn (Tabnuua 11.4).

Tabnuua 11.4

PacueT pacxoga npoknagok - amoptusatopos LiM-143
3a BECb MEXPEMOHTHbIN LKIT

CpenHsasa Ipy30HaNp. |BeXOI NpPOKJanok |llepMoIMYHOCTL [Pacxon Ha BeCh
(M T 6pyrTo/ rTom) |B TOR BBIIIOJIHEHU S MEXPEMOHTHEIM

KalMTaJlbHOTO |LMKII

peMoHTa B

ronax
2,5 18,52 30 556
7,5 55,57 30 1631
10 74,1 30 2223
17,5 129,67 30 3890
20,0 148,2 30 4446
30,0 222,3 23,3 5180
37,5 277,87 18,7 5180
40,0 296,4 17,5 5180
50,0 370,5 14,0 5180
60,0 444 ,6 11,7 5180
65,0 481,65 10,8 5180
70,0 518,7 10,0 5180
80,0 592,8 8,8 5180
90,0 667,0 7,8 5180
95,0 703,95 7,4 5180
100,0 741 7,0 5180

[anee pykoBOACTBYSCb BMAAMU MyTEBbIX PABOT M O4YEPESHOCTHI MX BLIMNOMHEHUS 338 MEXPEMOHTHBIN LMK
MOXHO pacnpeaenuTb KONMYEeCTBO CMEHSIEMbIX MPOKaA0K MO KaX40My BUAY PEMOHTa Ha BECb LMK,

YCuneHHbI CpegHUn PEMOHT U CPEAHNA PEMOHT.

MpenHasHayeH ona obecneveHnsa Tpebyembix pa3MepoB M MOBbILLEHUSA HECYLLEen CnocobHOCTU GannacTHowm
NPW3mbl 1 OCHOBHOW NITOLWAAKN 3eMMSTHOrO NOMoTHa.

Mo wnanam.

B cooTBeTCTBUM C TEXHUYECKUMM YCIIOBUSIMU NPU NPOBEAEHUN CPEAHEro PeMOHTa AOMKHbI ObiTb 3aMeHEHbI
BCE HerogHble wWnanel. [Ona pacyeta MOXHO BOCMNONb30BATbCs MPUBEAEHHBIM BbIlEe MPMMEPOM pacyeTa
NMPOrHO3MpyeMoro BbIXOA4a Linan B 3aBUCMMOCTM OT MPOMYLUEHHOro TOHHaXa, C pacnpegerneHneMm ux no
MEXPEMOHTHOMY LMKIY. [Mony4yeHHble pacyeTHbIM NyTEM AaHHble SBMSOTCH MPOrHO3MpyeMble U OKOHYaTerbHYH0
HOpMYy pacxoia CMeHsieMblX Linan ycTaHaBnMBalT C y4eTOM (PaKkTUYECKOro BbiIXOA4a Ha yyacTke NpOBOAUMOrO
pEMOHTA.
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Mo ckpenneHuam.

Pacuet HOopMm pacxofa no anemMeHTaM CKpPEnmeHUin aHanormyeH pacyeTty Mo Linanam, OAHaKo CyLLeCTBYT
3NeMeHThI, MO KOTOPbIM TEXHUYECKUE YCNOBUA npeanonaralnT ob6a3aTenbHy0 3aMeHy Ha onpefeneHHbIX ydyacTkax
nyTW, pacCCMOTPUM 3TOT CNy4amn Ha NpUMepe NPOKNag0K-aMOPTU3aTOPOB.

Mpu npoBegeHUn cpefHero peMoHTe, B COOTBETCTBUMN C TEXHUYECKUMU ycnoBuamu, noanexat 100 % 3ameHe
NpoKnagkn-amopTn3aTopbl B ypaBHUTENbHbIX MpofeTax MU KoHuax nneten Ha gnvHe 50 - 75 meTtpos. Pacnonaras
OaHHbIMW NO cpefHen AnvHe nneTu GecCTbIKOBOro MyTu U AMMHOW YpaBHUTENBHOMO NpPOMeTa, MOXHO AOCTaTOYHO
TOYHO paccyUTaTb KOMMYECTBO CMEHSIEMbIX MPOKIaAOK-aMOPTM3aTOPOB noanexawmnx obssatenbHon 3aMeHe no

dopmyne:
Po6 = Nm x K, wmr., (11.3)

roe:
Po6 - pacxog npoknagok ansa o6ssaTenbHON 3amMeHbl, WT;,

NLLU - KONMYECTBO LUNan NPUXOASALLNXCA Ha YypaBHUTENbHbIE MPONEThl U KOHLbI NNEeTeN, LT,
K - konnyecTBO NpoKNagoK Ha O4HOW Lwnane.

Mo penbcam.

Hopma pacxoga onpegensieTcs ¢ y4eTOM 3aMeHbl AedeKTHbIX PenbCoB, KONMYECTBO KOTOPLIX onpeaenseTcs
Ha OCHOBaHWW CBeAeHUN PenbCOBbLIX KHUT hopmbl N 2a.

PacuyeT Hopm pacxofa no 6annacTty aHanorMyeH pacyeTy npy NPOBEAEHUN KAanNUTanbHOrO PEMOHTA.

MoAbeMOYHbI  PEMOHT MyTW npefHasHayYeH [Ana  BOCCTAHOBMEHMS PaBHOYMNPYrocTM MOALUNanbHOro
OCHOBaHusi NyTEM CMSIOLIHOM NOABLEMKM U BbINPaBK/ NyTW C NOABMBKOW LINar, a Takke Ans 3aMeHbl HErogHbIx Lwnan
M YaCTMYHOrO BOCCTaHOBMEHUS OPEHUPYIOLLMX CBOMCTB Bannacra.

HopMmbl pacxofa anemMeHTOB BEPXHEro CTPOEHUSA NYTU Ha NOABLEMOYHbLIA PEMOHT OnpeaenseTcss Ha OCHOBE
XapakTepucTuk n obbemoB paboT, npegycmaTpuBaeMbix B O6beMHbIX BEAOMOCTSX M Kanbkynauusx. Metoawuka
pac4eTa 3TUX HOPM aHarnormyHa pacyeTy HOpM Ha CPeAHUN PEMOHT NyTU.

OpHako npu nnaHvpoBaHuWM paboT MOXHO paccyuMTaTb pacxod Gannacta Ha nogbeMky nyTn. Tak, no
TEXHUYECKMM YCMOBUSM npegycMmaTpusaeTcs nogbemka nyt Ha 50 - 60 mm. 3Hasd AnvMHY yyYacTka PEeMOHTa,
nonepeYHbin Npodunb, TUN BEPXHErOo CTPOEHNS NYTU MOXHO paccuyntaTb, 4To o6bem bannacTa, Heobxognmoro ans
nogbEMKN NyTn Ha 60 MM, coctaBmT 170 - 200 KyBuyeckmx meTpoB LWebHs. MNonHas Hopma pacxoga 6annacta 6yget
COCTOSITb N3 06bEMOB LUEOHS, 3aTpayMBaemMoro Ha NogbLEMKY NyTU U Ha AoGaBneHvue Npu O4YNCTKE 3arpsa3HEHHOro
npv NMKBMAALMN OAMHOYHBIX BbINECKOB.

Mpn pacyeTe HOpM pacxoda Ha cpedHui, MOOBEMOYHBIN PEMOHT U Tekyllee cogepxaHne nytm Heobxoammo
YYUTbIBaTb BO3MOXHOCTb NOBTOPHOW YKNaAKu CTaporoAHbIX LWnar, penbcoB U CKPENmeHnn.

nasa XIl. HopmunpoBaHue pacxoga CTpoUTesibHbLIX MaTtepuarnos
12.1. O6wine cBeneHus

Ha 6ase ctpontenbHbix HOpM 1 pacueHok (CHuP-91) ¢ ncnonesosaHmeM "O6LMX NPOU3BOACTBEHHBIX HOPM
pacxoga matepuanoB (OMNHPM)", TexHomormyeckux kapT W APYrod MNPOEKTHO-KOHCTPYKTOPCKOW AOKYMEeHTauuu
co3faHa HopmaTuBHasa 6asa No pacxody MatepuanbHbIx pecypcoB - COOpHMKM HOPMATMBHbIX NMOKa3aTenemn pacxoaa
MaTepuanoB Ha OCHOBHbIE BUIlbl CTPOUTENbHbIX, MOHTaXHbIX U CreLuanbHbix CTPOUTENbHbIX paboT. B HacToswee
Bpemsi pa3paboTaHo 1 BBeAEHO B Aencteune 45 takmx cOOpHMKOB.

HopmaTtuBHble nokasaTenu pacxofja MaTepuarnoB npeaHasHadeHbl ANsi onpefeneHns ux HOpMaTUBHOrO
KonunyecTtsa Ha cTaguu NOArOTOBKM CTPOUTENBHOTO npovsBoAcTBa n opraHusavuu
NPOM3BOACTBEHHO-TEXHOMNOrMYECKOM KOMMMEeKTauum O6bEeKTOB CTPOUTENbCTBA, a TakkKe KOHTPONSA 3a pacxodom
MaTepranoB Npu UxX CIMCaHUN N aHanu3e NPon3BOACTBEHHO-XO3NCTBEHHON AeATENbHOCTU OpraHu3aLumin.

Kpome TOro, cOOpHMKM HOpPMATMBHbIX MOKa3aTenem MOryT MCMonb30BaTbCHA [Of1S1 COCTaBMEHMSI CMETHbIX
pac4eToB (CMET) pecypCHbIM METOOOM, Koraa Heobxoauma pacwmdpoBka MpPoOYMX MaTepuanos, KOTopble B
CHu1P-91 npuBeneHbl B 4EHEXHOM BbIpaXKEHUMU.

C6opHVKN HOpMaTMBHbIX NMokasaTenen 3ameHsoT cooteeTcTByowme OMNHPM 1 mMoryT npyMeHsATbCcA BCeMM
CTOPOHAMM HE3ABUCUMO OT OPraHM3aLMOHHO-NPaBoBbIX POPM COBCTBEHHOCTU U BEAOMCTBEHHOW NPUHAANEXHOCTMW.

PaspaboTaHHble paHee pasnuMyHbiMM  MuUHUCTepcTBamu U BegomctBamm CCCP  BegoOMCTBEHHbIE
NPOM3BOACTBEHHbIE HOPMbI ANsi NOABELOMCTBEHHbIX OpraHu3auui, a Takke cornacosaHHble [occtpoem CCCP
"O6LWwune Npon3BoACTBEHHbIE HOPMbI pacxofa MaTepranoB B CTPOUTENLCTBE" yTpaTunu cuny.

[Ona eouHcTBa MeTOOAMYECKMX MOLXOAOB K BOMPOCaM HOPMUPOBaHUSA pacxoda MaTtepuarbHblX pecypcoB
Focctpoem Poccuun Bepetcs pabota no CO34aHMIO KOMMMEKCa HOPMAaTMBHBIX JOKYMEHTOB, pernamMeHTUPYHOLLMX
nopsgoK pa3paboTku 1 NPUMEHEHUS TEX UMK UHBIX HOPM pacxofa MaTepuarnos.

B passutne CHull 10-01-94 "Cuctema HOpMaTUBHbIX JOKYMEHTOB B cTpouTenbcTBe. OCHOBHbIE NONOXeHus"
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paspaboTaHbl 1 BBeAeHbl B AENCTBME Criedylolime HOPMaTUMBHO-METOAMYECKMEe [OKYMEHTbl N0 cucTeme
HOpPMMPOBaHMSA pacxofda maTepuarnbHbIX PECYPCOB:

CHwul 82-01-95 "PaspaboTka M NpMMEHeHWe HOPM M HOPMAaTMBOB pacxoda MaTepuanbHbiX pecypcoB B
ctpoutensctee. OcHoBHble nonoxeHus" (MoctaHoBneHne MuHcTpos Poccuu ot 20.06.95 N 18-60);

CHul 82-02-95 "depepanbHble (TUMNOBbIE) 3MNEMEHTHbIE HOPMbl pacxoja LeMeHTa Npu M3roTOBMEHUU
BETOHHbIX 1 Xene300eTOHHbIX U3genui n KoHCTpykuuin” (MoctaHosneHne MuHcTpos Poccum ot 01.12.95 N 18-101);

POC 82-202-96 "lpaBuna pa3paboTkM U NPUMEHEHUss HOPMAaTUBOB TPYAHOYCTPaHMMbIX MOTEPb U OTXOO0B
matepuanos B ctpoutenscTtee” (MoctaHoBneHne MuHctpos Poccun ot 08.08.96 N 18-65);

POC 82-201-96 "lpaBuna pa3paboTku HOpM pacxoda maTepuanoB B cTpouTenbctse” ([loctaHoBneHwe
MuHcTpos Poccum ot 14.11.96 N 18-80);

pononHeHue k PAC 82-202-96 "CH0pHMK TUNOBbLIX HOPM NOTEPb MaTepuarnbHbIX peCypCcoB B CTpouTenbCcTBE"
(nnucemo MNocetpos Poceum ot 03.12.97 N BB-20-276/12).

BeBegeHHble B [OencTBME yKas3aHHble HOPMAaTUBHO-METOAMYECKME [LOKYMEHTbl COOTBETCTBYIOT HOBbIM
3KOHOMMWYECKUM YCIOBMAM, AeWcTByoWMM B Poccun, a Takke 3akoHodaTeNbHbIM U APYrMM HOPMaTMBHBIM akTam
denepanbHbix opraHoB Poccuirickon degepaumn.

12.2. HopmunpoBaHue pacxofa CTpoUTesbHLIX MaTtepuanos
12.2.1. Bnabl HOpMUPYEMbIX CTPOUTENBHLIX MaTeprarnos

Bce ocHOBHble 1 BcrnomoraTtefibHble CTPOUTENbHbIE MaTepuanbl B 3aBMCMMOCTU OT OCOBEHHOCTen wux
HOPMMPOBaHWS Noapas3fensTca Ha Heckonbko rpynn. OpMEHTUPOBOYHBIA COCTaB rpynn MaTepuanoB NpuMBEAEH B
PLOC 82-202-96, pa3paboTaHHbii B pa3sutne u gononHeHne CHwull 82-01-95. B cooteeTctBumM ¢ POC 82-202-96
cTpouTenbHble MaTepuarnsl pasgeneHsl Ha Xl rpynn.

| rpynna - 3TO, B OCHOBHOM, LWTYyYHble roToBble u3genusa. K HMUM OTHOCATCH: COOpHbIe Xerne3obeTOoHHbIe
n3gennst N KOHCTPYKUWUW, KpyMHble OrokuW, roTtoBble OOMMLOBOYHbIE AeTanu (NAuWTbl) U3 MNPUPOLHOIO KaMHs,
CTOMNSAPHbIE U3OENUs, CaHUTapHO-TexHMYeckne npubopbl 1 apmatypa. lMpu Mcnonb3oBaHUM 3TUX MaTepuanoB B
npouecce CTpouTenbCTBa He obpasyeTcs OTXOOO0B W MOTepb, MOSTOMY HOPMbI pacxoda paspabaTbiBaloTcs, Kak
npaBuno, pacyeTHO-aHaNUTUYECKMM METOLOM.

Il rpynna - gnnHHOMepHble MaTepuansl U getanu. K HUM OTHOCATCS: necoMmarepuansl, MOroHaXHble AeTanu
(HanNMYHWKK, MAMHTYCbI U Ap.), penbCbl, COPTOBasi CTanb, MeTannuyeckne TpyObl, CTanbHas apmartypa Ans
apMMpoBaHus Xene3obeTOHHbIX KOHCTPYKUMIA U AeTanewn, anekTpudeckue nposoaa v ap.

Mpn wn3roToBNEHMM M3 3TUX MaTepMarioB CTPOUTENbHbIX AeTanem M WUCMNOMb30BaHUU MX BO3HMKAKT
TpyQHOYCTpaHMMble OTXOAbl M NOTEPU, B BUAE, KOHLIEBbIX OTXOAOB, CTPYXKW, onunok u ap. OHWM OOMKHbI ObiTh
y4TeHbl B HOpMax pacxoja.

Pasmepbl TpygHOycTpaHMMbIX OTXO4OB M HOpPMbl pacxoga MaTepumanoB |l rpynnbl  onpegenstoTcs
pac4yeTHO-aHaNMTUYECKUM METOAO0M C MOCcneayLLen NpoBEPKON NX B NPON3BOACTBE.

[l rpynna - NAUTOYHbIE M NUCTOBblIE MaTtepuarnbl. K HUM OTHOCATCA: KPOBEMbHbIE LUTYYHbIE U FINCTOBbIE
MaTepuansbl: NAUTKU, NPOUNNPOBaHHbIE NUCTbI, KPOBENbHAsH CTanb, NeperopooyHbIe MnTbl, OGLMBOYHbIE NUCTHI,
00nMLOBOYHBIE NNIUTKM, NAPKET, CTEKNO U Ap. Hopmbl pacxoaa matepuanos lll rpynnbl, kak npaBuno, onpeaensaoTcs
pacyeTHo-aHanuMTU4yeckum MetogoMm. [pu 3TOM [AO0MKHbI ObITb YYTEHbl 3aTpaTbl MaTepuanoB Ha YCTPOMCTBO
HeobX0aUMbIX COEAUHEHWI U NEPEKPbITUE OAHUX MIUT UMK NUCTOB APYrMK (3TU 3aTpaThl BXOAAT B YACTYHO HOPMY).

Kpome TOro, Heobxoanmo ycTaHOBUTb UM y4eCTb TPYAHOYCTPaAHUMbIE OTXOA4bl U MOTepU, KOTopble obpasytoTcs
BCNeacTBME HEKPATHOCTM pa3MepoB COOTBETCTBYIOLLMX KOHCTPYKLMI pa3Mepam CTaHAapTHbIX MAUT UK NINCTOB.

lpynna IV - pynoHHble matepuansl: pybepous, Tonb, nepramvH, obou, NMHKpYCT Ap. Hopmbl pacxoga aTux
MaTepuanoB OMpefenslTCa Kak pacyeTHO-aHanNUTUYeCKUM, Tak W NPOM3BOACTBEHHbIM MeTofoM. [lpwu
YCTaHOBMNEHNM HOPM YYUTHLIBAKOTCA 3aTpaTbl MarepuarioB Ha NepekpbITUE CMEXHbIX MOIOC MO AfIMHE U LUMPUHE, a
Takke Ha KpaeBble OTXOAbl, BO3HMKAKOLLME M3-3a HEKPATHOCTW LUMPUHbI MaTtepuana LUMpUYHE OKIeMBaeMon Unu
NOKPbIBAEMOW NMOBEPXHOCTMU.

Mpynna V - cbinyune n nbineBuaHble Matepuansl. K HUM OTHOCATCA: BsXXyLLMe MaTepuansl (LLeMeHT, U3BECTb,
rmnc), Necok, rnuHa, rpaesun, webeHb 1 ap. PaspaboTka HOpM pacxofa 3TUX MaTepuanoB OCYLLEeCTBNAETCH, Kak
npaBuno, NPon3BOACTBEHHLIM, @ TaKKe pacyeTHO-aHaNnMTUYECKUM METOO0M.

Mpn HOpmMUpOBaHUWM MaTepuanoB MNSTOW rpynnbl HeobxoamMMo obpaliate ocoboe BHUMAHWE Ha CTeneHb
paspbIXeHns MaTepuanos, KavyecTBO 3anonHuTenen (BMUSKOWMX Ha pacxoq BSXKYLUMX MatepuanoB) U pasmepbl
noTepb, KOTOPbIE COCTOSIT U3 PACTPYCKM BO BPEMS TPAHCMNOPTUPOBKM, NOTEPb Npu 06paboTke maTepmnanosB u NoTepb
npu xpaHeHuu (BbIBETPMBaHWE, 3arpsi3HeHnEe, TBEpAEHUE).

VI rpynna - cmecu u pactBopbl. K HUM OTHOCATCA: GETOHHbIE 1 acdanb,TOOETOHHbIE CMECU, KPOBENbHbIE,
N30NALNOHHbIE N AOPOXHbIE MacCTMKW, KNagouvHble U OTAENOoYHble pacTBopbl. HopmupoBaHue pacxoga 6eTOHHbIX
CMece U pacTBOPOB OCYLIECTBNSAETCS MNPOM3BOACTBEHHBIM METOAOM B coyeTaHuum C  nabopaTopHbIM.
JlabopaTopHbiM MyTeM oOMpefenslT nokasaTtenM ymeHblueHMst OObEMOB CMeCuM Mpu KX UCNONb30BaHWM B
pesynbTate MNPUMEHEHUS pPasfnuyHbIX CNocoBOB YNMNOTHEHUNA: TpamboBaHMs, BMOPUPOBaHUA, BaKyyMUPOBaAHMS.
Opyrve npuumHel n pakTopbl Nnepepacxona v NoTepb OETOHHbBIX CMecen onpeaensitoT NPOM3BOACTBEHHBIM METOAOM.
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B uyacTHOCTW, NpPOM3BOACTBEHHbLIM METOOOM OnNpedensiT TPyAHOYCTpaHUMble NOTepu - OCTaTKM CMecu unu
pacTBopa Ha OHE M CTeHKax Ky30BOB aBTOCaMOCBarioB, Tayek, bagew, xenobos, 6€TOHOBO30B M APYrnx CPeAcTs
nepemeLLeHnsa n TPaHCNOPTUPOBKM, a Takke YCTPaHNMbIE OTXOAbl U MOTEPU: YTEYKy, pacnfecknsaHue 1 ynnoTHeHne
npu nepeBo3ke, YTEYKy yepes Lwenu onanybku, nepepacxoq OETOHHbIX CMEeCen M3-3a HEeTOYHOCTM pa3mepoB
onanybku u HEpOBHOCTM NOBEPXHOCTEN, HA KOTOPbIE YKNaablBaeTCs CMECh.

VIl rpynna - kamHu npaBunbHOW OPMbI: KUPNUY, BETOHHbIE U KEpaMMUYECKUEe KaMHU U ap.

Uuctas Hopma pacxoga 3TuUX MaTepuanoB onpefensercd pacyeTHO-aHanMTUYeCcKMM  MeTodoM
OAHOBPEMEHHO C 4YMCTOM HOPMOW pacxoga pacteBopa. [MoTepy M oTxoAbl OnpedensitoTca MPOM3BOACTBEHHbLIM
meTogom. OTxo4bl 1 NOTEPU NO 3TOM rpynne maTepmanos obpasyoTcsa B Buae 605 npy TpaHCNOpTUPOBKE, Npu pydke
N Tecke KaMHeln nepep yknaakon.

VI rpynna - kaMHM HenpaBunNbHON POpPMbI: ByTOBbIe, OynbikHbIE 1 Ap. HOpMMpOBaHME MXx OCYyLLEeCTBSIETCA
Npon3BOACTBEHHLIM METOOOM.

IX rpynna - xxmakue coctasbl: onuda, pasnuyHble MandpHble 1 aHTUcenTu4eckme coctaBbl. HopMbl pacxoaa
Ha 3TV BMAblI MaTtepuanoB paspabaTbiBaloTCA NPON3BOACTBEHHbLIM 1 nnabopaTtopHbiM MeTogamu. MNpu onpegeneHun
HOPM Y4YMTbIBAIOTCH YKPBIBUCTOCTb M CMOCOD HAHECEHWSI KPacoK Ha OKpaluMBaeMylo MOBEPXHOCTb, OKasbiBaloLue
npsiMoe BrvsiHNE Ha BENMUYNHY HOPMBI.

X rpynna - WTy4yHble MENKWe M3Oenusa: reo3au, LUypynbl, CKOOsIHble u3genus, WTykatypHas U KpoBerbHas
ApaHb. Yuctaa Hopma 9TuMx wu3genui onpegensieTcd pacyeTHO-aHanuMTUYeckum, a noTepu W oTxodbl -
Npon3BOACTBEHHLIM METOOOM.

Xl rpynna - maTepuanbl, NpUMEHsieMble Ha CBapoO4YHbIX paboTax: 3aneKkTpodbl, CBapO4yHas MpPOBOJIOKA,
Kucropod, auetuneH. PacyeT HOpM pacxofa CBapOYHbIXx MaTepuarnoB MOXHO onpefensaTb TpemMs MeTodamu:
NPOM3BOACTBEHHbIM, PAaCYETHO-aHaNUTMYECKUM U NabopaTopHbIM.

XIl rpynna - MHBEHTapHble AeTanu BPEMEHHbIX COOPYXEHWW: LWUTbl ANA KpenreHus Tpadwewn, neca u
NoAMOCTH, LWUTbI onanybkun, opmbl Ans cOOPHbIX Kene3o0eTOHHbIX KOHCTPYKUMI 1 apyrue obopadnBaemble getanm
1 npucnocobneHuns.

Hopmbl pacxopa obGopauvMBaeMblx MaTepuanoB OMNpedensioT Kak  MPOU3BOACTBEHHbIM, TakK W
pacyeTHO-aHanNUTUYECKUM METOOOM.

12.2.2. NpuHUUNBLI HOPMUPOBAHUSA pacxoda CTPOUTENbHbLIX MaTepnanos

B cooTBeTCTBUU C HOBbLIMU SKOHOMUYECKMMU YCNOBUAMWU N AeACTBYOWNMKM B Poccuu 3akoHoA4aTensCTBOM Y
HOpMaTMBHbBIMM akTamu denepanbHbix opraHoB Poccunckon ®denepaumm paspaboTaHbl U BBEAEHbl B AEWACTBUE
CtpoutenbHble HOpMbl M npaBuna "Pa3paboTka v NpMMeHeHWe HOPM UM HOPMAaTMBOB pacxofda MaTepuanbHbIX
pecypcoB B cTpoutenbctee. OcHoBHble nonoxeHus" (CHull 82-01-95).

PaspaboTtaHHasa B CHwull 82-01-95 noacuctema (KOMMMEKC) HOPM pacxoja MaTepuarioB HanpasreHa Ha
pelleHne 3agad C uenbio obecneveHus:

COOTBETCTBUS CTPOUTENbHbBIX MaTtepuanos, KOHCTPYKLUMA U M3OENUIn CBOEMYy HasHadeHuto, 6e30nacHoCTn B
npouecce ux MPOM3BOACTBA W JKCMMyaTauum B PasfiMyHbIX YCNOBUSAX MPU  BbINOMHEHUN 3KOHOMWYECKUX U
obweTexHnyeckux TpeboBaHui;

pa3paboTkMm M MpUMEHEHMs HOpPM pacxofa MaTepuarnoB, MO3BOMNAKLIMX NPU ONTUMANbHOM TEXHONOruu
nony4yartb CTPOMTENBHYIO NPOAYKUMIO 3a4aHHOM0 KavyecTBa C MUHUMAarbHbLIMU 3aTpaTamu;

KOHTPONSA 3a UCMOMNb30BaHWEM roCy4apCTBEHHbIX U APYrMX UHBECTULMI B CTPOUTESNLCTBE;

paccMOTpeHnst B apBuTpaxHbIXx CyAax WM APYrMX WHCTaHUMAX CMOPHLIX BOMPOCOB MEXAY 3akasvmkamul u
noapsigyvkamu;

MEeTOANYeCKOro eauHCTBa pa3paboTky 1 NPpMMEHEHNsT MOACUCTEMbI (KOMMMEKCa) HOPM pacxoda maTepuarnos,
NMO3BONAOLLEro OCYLLECTBNASATL NPUBA3KY deaepanbHbIX (TUMOBbIX) HOPM B KOHKPETHbIX YCIOBUSX MPOM3BOACTBA C
Lenbio co34aHns Ha MX OCHOBE pernoHanbHbIX, MECTHBIX 1 APYrMX HOPM pacxoda MmaTepuaros.

Mogcmnctema  (KOMMMEKC) HOPM  pacxofja CTPOUTENbHbIX MaTepuarnoB CTPOMTCS Ha  MpuHUMNax
NPOrpecCcMBHOCTUN, Hay4HO-TEXHUYECKOW OBOCHOBAHHOCTM K B3aMMOAEWCTBUS C rOCYQapCTBEHHOW CUCTEMOW
cTaHgapTusaumm Poccunckon ®epepauum n mexayHapoaHbIMM OpraHu3aunsMuy no ctaHgapTusaumm.

MporpeccmBHOCTL HOpM 0becneunBaeTCcs NyTEM OTPAXKEHUSA B HUX TEHOEHUNIA CHUXKEHUS MaTepruanoemMKoCcTu
€VHULBI NMPOAYKUMM UK eanHuLbl o6bemMa paboT u opreHTauum Nonb3oBaTens Ha pauuoHaneHoe UCMonb30BaHMe
CblpbeBbIX PECYPCOB, pacluMpeHne NPUMEHEHNS MaTepuaros - 3aMeHNTENEN N BTOPUYHbLIX PECYPCOB.

HayuHo-TexHu4eckass 060CHOBaHHOCTb onpeaenseTcs MakCuMarnbHbIM OTPaXXEHUEM B HOPMax JOCTUKEHWU B
obnactM TexHWKM, TEXHOMOruMu, OpraHvM3auun npouM3BOACTBA MaTepuaroB, KOHCTPYKUMIA W M3genun, metoaax
BeZleHMS CTPOUTENbHO-MOHTaXHbIX paboT, a Takke COBPEMEHHbIX CMOCOBO0B MX MPOEKTUPOBAHMS.

B3sanmopelictBue ¢ rocygapCTBEHHOM  cucTeMon  cTaHgaptu3auum  Poccunckon  ®depepauumn
MeXayHapoAHbIMA OpraHu3aumamMm no craHgapTu3auum OCYLLEeCTBNAETCS NOCPeACTBOM COMOCTaBUMMOCTU CO
CTaHgapTaMum N0  CTPOMTENbCTBY U MPOMBILMEHHOCTU  CTPOUTEMbHbIX  MaTepuanoB, CTPOUTENbHbIM
3aKOHOAATENbLCTBOM U CTaHAapTaMm TEXHUYECKOrO pa3BMTUS 3apybexHbIX CTPaH.
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12.2.3. Knaccudumkaumst HopMm pacxofga maTepuarnos

Mo rnybuHe 1 geTanbHOCTM NPOpPabOTKM HOPMbI pacxofa MaTtepuarnoB NoApasfensitoTcs Ha: dNEeMEHTHbIe,
YCPEAHEHHbIE U YKPYMHEHHbIE.

Mo macwTaby npumeHeHMs [aHHble BWAbI HOPM noApasfenstoTcs Ha: degepanbHble (TUMNOBbLIE),
TepputopuarnbHbie (permoHanbHble)  MeCTHble ((PUPMEHHbIE).

depnepanbHble (TUNOBLIE) HOPMbI MOTYT ObITb 3NEMEHTHBIMU, YCPEAHEHHBIMU U YKPYNMHEHHBIMM.

TepputopuansHble (permoHanbHbIe) HOPMbl MOTYT BbITb YCPEAHEHHBIMU U YKPYNMHEHHBIMMN.

MecTHble ((prpMeHHbIE) HOPMbI MOTYT BbITb 3NIEMEHTHBLIMN.

depnepanbHasa (TUNoBasl) aNEMEHTHas HOpMa - 3TO pacxof MatepuanoB, HEOOXoAMMbIN ANsi NPOU3BOACTBA
eVHULBI NPOaYKUMM 1 ob6bema paboT, yunTbIBAKOLLUN NPOEKTHBIE XapakTEPUCTUKM MaTepMaros, UX CTaHAapTHOe
KayeCcTBO, TUMOBbIE TEXHOMOrMWM W3rOTOBMEHUS MPOAYKUMM U MPOU3BOACTBA CTPOUTENbHO-MOHTaXHbIX paboT Ha
Tepputopumn Poccuiickon ®epepavmu.

depnepanbHasa (TuUNoBas) aneMeHTHas HOpPMa pernameHTUpyeT pacxod Martepuana B eauHuue obbema
npoaykumn (pabot), obecneunBatoLLMi emy 3afiaHHbIe CBOWCTBA MpY pauMoHanbHOM UCNONb30BaHWM MaTepuana u
onTUManbHbIX CNOCO6ax U3roTOBMEHUSA U3OENUA 1 NPOU3BOACTBA CTPOUTENBHO-MOHTaXHbIX paboT.

MecTtHas (pvpmeHHas) anemMeHTHas Hopma - 3TO pa3paboTaHHbI MeToAaMy TEXHUYECKOrOo HOPMUPOBaHUS
HeobxoauMbIV pacxo mMaTtepuana Ha Npou3BOACTBO €A4MHULbI MPOAYKUMM UNKn eauHulbl obbema paboT 3agaHHoro
KayecTBa C y4eToM (DakTUYECKUX XapaKTepUCTUK MaTtepuanoB, TEXHOSIOrMM, YCNOBWUA WU3rOTOBNEHUA M3genun Ha
KOHKpEeTHOM 3aBoze (MONMroHe) u Npon3BOACTBaA NOAPSAHbIX PaboT B KOHKPETHOW CTPOMTENBHOM OpraHvM3aumm.

depnepanbHas (TMnoBas) ycpeaHeHHas HOpMa - 3TO pacxof maTepuanoB, HeOOXoAMMbIN AN NPOU3BOACTBA
eoVHUUBl npoaykuum unu obbema paboT 3adaHHOro MPOEKTOM KayecTBa, pacCYUTaHHbIA MO YyCpeOHEHHbIM
XapakTepucTukaMm KavyecTBa MaTepuarnioB M TEXHOMOIMYECKUM YCIOBUSM M3rOTOBMEHUS U3OENUA U NPOM3BOACTBA
CTPOUTENBHO-MOHTaXHbIX paboT Ha TeppuTtopumn Poccuiickon ®epepavmu.

TepputopuansHas (pernoHanbHasl) ycpegHeHHast HopMa - 3TO pacxod MmaTepuanos, Heobxoaumbin Ans
NpoM3BOACTBa €4MHULBI NPOAYKLMKN unn obbema paboT 3a4aHHOro KayecTBa C y4eTOM YCPEeLHEHHbIX XapakTepUCTUK
MaTepuanoB, TEXHOMOrMN W YCMOBWUW W3rOTOBMEHUS U3OENUii Ha NpOM3BOACTBE MNOAPSAAHbIX paboT B [aHHOM
pervoHe, Tepputopum, pecnybnuke, kpae, obnacTu.

depnepanbHasa (TMNoBas) YKpyrNHEHHas HopMma - 9TO pacxod MaTepuanos, Heo6Xo4MMbIA AMs BbINOMHEHMWS
YKPYMHEHHbIX BUOOB paboT, TEXHONOrMYECKNX 3TamnoB U MYCKOBbIX KOMMINEKCOB, BO3BEAEHUS 34aHUN, COOPYXEHUN
UNKU X 4YacTemn, pacCYMTaHHbIN Ha €OUHWULY CTOMMOCTU CTPOUTENBHOW NPOAYKLUKU, €QUHMLY MOLLHOCTW, NMpupocTa
MOLLHOCTM Ha 1000 kB. M npmBeaeHHOW OOLLer Nnowaan Xurbix 30aHUA U OpYyrue nokasaTenu, BblpaXeHHble B
HaTypanbHbIX WNU MNPUBEOEHHbIX MoKa3aTensax C Yy4eTOM Cchneuumdukm OTpacreBo W  BHYTPUOTPACNEBOW
NpUHaANEXHOCTU 0O BLEKTOB CTPOUTENBLCTBA Ha TeppuTopun Poccuinckon ®epepaumn.

TepputopuansHas (permoHanbHasl) yKpynmHEHHas Hopma - 3TO pacxoj MarepuanoB, HeoOGXoauMbIN Ans
BbIMOMHEHUS YKPYMHEHHbIX BUOOB, TEXHOMOIMMYECKUX W MYCKOBbIX KOMMMEKCOB paboT, BO3BeOEeHWS 34aHus,
COOPYXXEHUS UMK UX YacTeln, pacCYNTaHHbIA Ha €4MHULY CTOMMOCTU CTPOUTENBHOW NPOAYKUNW, €AMHULY MOLLHOCTM,
npupocta MoLLHOCTM, Ha 1000 kB. M npuBedeHHOM oOOLWen nnowaan Xunbix 30aHWA U Apyrue nokasartenu,
BblpaXXeHHble B HaTyparbHbiX WM MNPUBEOEHHbIX MOKasaTensx C y4eToM OTpacrneBOW U BHYTPUOTPACNEBOW
crneundurkn ob6bEKTOB CTPOUTENBCTBA, a TakkKe NPUPOOHO-KIUMATUYECKNX, SKONMOMMYECKNX U Apyrx ocobeHHoCTeN
OaHHOro pervoHa, Tepputopuu, Kkpas, obnactu.

12.2.4. CTpyKTypa HOpM pacxofa CTpPOUTESNbHbIX MaTepuanos

Hopma pacxoda CTpouTenbHbIX MaTepuanoB MOXET COCTOATb M3 OBYX OCHOBHbIX COCTaBHbIX YacTen: YiCTon
HOPMbI pacxoda, OTX0A0B 1 NoTepsb:

H = Hu + Hnoo, (12.1)

roe:

H - Hopma pacxopa maTepuana Ha eauHULY NPOAYKLUMU CTPOUTENBHOIO NpoLecca;
Huy - yncThI pacxoq MaTepuana Ha eguHULY NPOAYKUMM CTPOMTENBHOrO Npouecca;
Hno - HopmaTMB TPYAHOYCTPAHUMbIX MOTEPb U OTXOAOB CTPOUTENbHbLIX MaTEPUanoB.

Mog umcTtom HOpMOW pacxoda MOHUMAeTCA KOMMYEeCTBO Martepmarnos, Heobxogumoe Ans npou3BoAcTBa
eAnHMLbI NpoayKumnn (paboT) 6e3 yyeTa BCex BUOOB OTXOA0B U NOTEPb.

OTxoAbl 1 noTepu BbIBaOT Kak yCTpaHUMble, Tak U TPYAHOYCTPaHUMBbIE.

Mog oTxodamu TEXHOMOrMYeCcKMMM TPYOHOYCTPAHUMbIMUM MOHUMAKTCA OTXOAbl, BO3HWKHOBEHME KOTOPbIX
0BYCNOBNEHO TEXHWYECKUM YPOBHEM TEXHONOrMYEeCKoro OBOpYAOBaHUS W KaYeCTBEHHbIMW XapakTepucTUKamu
CbIpbS U MaTepuarnos.

Moo oTxo4amu TEXHOMOrMYECKMMM YCTPaHUMbIMU MOHMMAKOTCH OTXOAbl, BO3HMKaOWME MpU HapyweHun
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TEXHOMOrM4ecKom AUCLMNNNHBI, TpeboBaHMM CTaHAAPTOB U T.M.

Mon noTepsiMM TEXHOMNOMMYECKMMM NMOHMMAKOT YacTb Cbipbsl, MaTEPManoB, KOTOpasi yTpauMBaeTcs B npoLecce
npovssoacTBa npoaykuum (pabor).

Moo noTepsiMM TEXHOMOrMYECKMMU TPYOHOYCTPaHMMbIMU MOHUMMAKOT Heu3bexHble noTepu, 3aBucAlme oT
TEXHUYECKOro YPOBHS 1 COCTOSIHUSA 000pYyA0BaHUs, a Takke KaueCTBEHHbIX XapaKTEpPUCTUK MaTepuanos.

Mon noTepsiMM TEXHOMOrMYECKMMU YCTPaHUMbIMW MOHMMAKT NOTEpPW, BbI3BAHHbIE OTCTYMMEHUEM OT
YCTaHOBMNEHHbIX peLenTyp, TEXHOMNOrMu, TpeboBaHUM CTaHOAPTOB M TEXHUYECKMX YCMOBUA MO KayeCTBY CbIpbHA U
MaTepuanos.

depnepanbHas (TvnoBas) aNeMeHTHas HOpMa COAEPXKMUT YMCThIN pacxod MaTtepuarna u He BKITHYaeT OTX04bl U
notepu, obpasyoLmecs npu NPon3BoACTBE, TPAHCMOPTUPOBaHUKN U XpaHeHun. MNMepeveHb deaepanbHbIX (TUNOBbIX)
3aneMeHTHbIX HopM npuBeaeH B MNMpunoxeHun b k CHul 82-01-95.

MecTHasa (dupMeHHasi) aneMeHTHas HOpMa COCTOMT M3 YUCTOW HOPMbl pacxoda MaTepuarnoB U HOPMbI
TPYQHOYCTPaHMMBbIX OTXOA0B U NOTEPb, 06pa3yoLLnXCs B Npeaenax CTpoMTeNbHON NMOLWaaK.

depnepanbHaa (TunoBasl) YCpeOHEHHAs HOpMa BKMKYAEeT YUCTbIi pacxod W TUMNOBble  HOPMbI
TPYOHOYCTPaHMMbIX OTXOOOB U noTepb. [lepedeHb denepanbHbix (TUNOBBLIX) YCPEAHEHHbIX HOPM NpuBEAEH B
MpunoxeHunn B k CHul 82-01-95.

TepputopuansHas (permoHanbHasl) ycpegHeHHasi HopMa COCTOMT M3 YUCTOW HOPMbl M TUMOBOW HOPMbI
TPYQHOYCTPaHMMBbIX OTXOA0B U MOTEPb.

depnepanbHaa (TunoBasi) YKPYNHEHHass HOpPMa BKMNOYaeT pacxod MaTepuanoB, OMpederneHHbIn Mo
denepanbHbIiM (TUNOBLIM) YCpeAHEHHbIM HOPMaM C y4eTOM TMUMOBbIX HOPM OTXOAO0B M NOTEPb, 06pa3yoLLNXCS NpU
TpaHCNOpPTMPOBaHMM OT MNOCTaBLUMKa [0 noTpebutens, a Tawkke pacxo4 MarepuanoB, HeoOXoAMMbIN Ans
BbINOMHEHNS BCMOMOraTenbHbiX paboT (PEMOHTHbIX, 3KCMNyaTaLuuoHHbIX 1 Ap.). lNepeveHb deaepanbHbIn (TUNOBbIX)
YKPYMHEHHbIX HOpM npuBeaeH B MpunoxeHun I k CHul 82-01-95.

TepputopuansHas (pernoHanbHas) yKpynHeHHasi Hopma MoOXeT ObiTb copMupoBaHa nMbO MocpeaCcTBOM
apantaumm degepancHOn (TUMOBOMW) YKPYMHEHHOW HOPMbI K YCMOBMAM [AHHOrMO pernmoHa, nnbo Ha OcHoBe
pernoHanbHblX YCpeOHEHHbIX HOPM pacxofa MarepuanoB C Y4€TOM TUMOBbIX HOPM OTXOAOB W MNOTEPb,
obpasyolmxca npu TpPaHCNOPTMPOBaHMM OT MOCTaBLUMKa [0 noTpebuTensa, a Tawkke pacxoga Marepuanos,
HeobxoaUMOro Ans BbINOMHEHMS BCMOMOraTernbHbIX paboT (PEMOHTHbIX, 3KCMNyaTaLUUoHHbIX U Ap.).

Mpu paspaboTke HOpM pacxoda CTPOUTEMbHbIX MaTepuanoB Heob6XOAMMO yuuTbiBaTh TO, YTO BblOMpaemas
€oVHULA U3MEepPEeHMs HOPM pacxoja Cbipbfl, MaTepuarnoB, M3OENUN U KOHCTPYKUMWA - [OOMKHa oOTBevaTb
BO3MOXHOCTSIM €€ MCMONb30BaHUSA B CTATUCTUYECKOW OTYETHOCTM, ByxranTepckoM ydeTe, OPYrMx 3KOHOMMUYECKMX
pacyeTax U COOTBETCTBOBATb MPUMEHSEMbIM eQuHMLLAM n3MepeHus pecypcoB. Mpu Bbibope eauHWLIBI U3MepeHUs
HOpPMbl PEKOMEHAYETCA UCNONb30BaTh €AMHULbI MexXayHapoaHou cuctemol CU: grivHa - B M, Macca - B Kr, 0O6beMm - B
Ky6. M, nnowaab - B kB. M. [1pn pa3paboTke yCpeaHEHHbIX UM YKPYMHEHHbIX HOPM, HApPsAy C yKa3aHHbIMWU, MOXHO
MCNONb30BaTb YCMOBHbIE (MPUBELAEHHbIE) €ANHULbI U3MEPEHUS: YEpHbIE MeTannbl - B TOHHax ctanu mapku CT3,
LEeMEHT - B TOHHax B nepecyeTe Ha mapky "400", necomaTtepuansl - B Kybu4eckmx MeTpax Kpyrmoro neca, CTeHOBblE
MaTepuansl - B ThiCA4ax LUTYK YCNOBHOIO KMpMNuya, NMCTbl acOeCTOLEeMEHTHbIE - B ThiCAYaX LUTYK YCIOBHbIX NINTOK,
TpyObl acbecToLeMEeHTHbIE 1 KEpaMUYECKME - B METPaX YCIOBHbIX TPYD U T.4.

12.2.5. MeToabl pa3paboTky HOpM pacxofa CTPOUTENbHbLIX MaTepmnarnos

HomeHknaTypa o6bEKTOB HOPMMPOBaHMUS, MaTepuanbHbIX PECYPCOB WM €AMHUL, U3MEPEHUH, MO KOTOPbIM
HOPMUPYIOTCH MECTHbIE HOPMbI, YCTaHABNUBAETCA PYKOBOACTBOM aKLMOHEpPHOro obuiecTsa, 3aBoaa, hupmel, 1 T.M0.
MecTHble HOpMmbI paspabaTbiBalOTCA MO AEWCTBYIOLWMM TUNOBbIM (deaepanbHbiM) MeToAUKaM C  y4eToM
hakTU4ECKNX XapaKTepUCTUK MaTepmnanos, TEXHOMOIMI, YCNOBUA N3rOTOBIIEHMUS

n3genui n NPon3BoACTBa CTPOUTENBHO-MOHTaXHbIX paboT Ha KOHKPETHOM
nNpeanpusaTUA U B KOHKPETHON opraHusauum.

MecTHble HOpMbI YTBEpXZalTCs (COrnacoBbIBAlOTCA) PYKOBOACTBOM akumoHepHoro obuiectsa, 3aBoaa,
UPMBI 1 T.M. N PEKOMEHAYIOTCS K MPUMEHEHMIO HA AAHHOM NPEANPUATAM U B OpraHmM3auum.

B 3aBucMMOCTM OT BUAA HOPM (3NEMEHTHbIE, YCPEAHEHHbIE, YKPYMHEHHbIE) MOTyT NPUMEHATECHA pasfuyHble
MEeTOAbl UX HOPMNPOBAHMUSI.

Mpn paspaboTke SNEeMEHTHbIX HOPM MOXET WCMONb30BaTbCsl COYETaHME pacYeTHO-aHaNMTUYECKOro W
ONbITHOTO MeToAoB. PacuyeTHo-aHaNUTUYECKMM METOAOM pPacCUMTbIBAETCA pacxon MaTepuanoB Ha efuHuly
NpoaykuMM MO AaHHbIM pabounx 4YepTexen, KOHCTPYKTOPCKUX cneumdukaumi, peuenTtyp, TEeXHOMOrmyeckmx
pernamMeHToB u T.N. Hopmupyemble BenWYMHbI TPYAHOYCTPAHUMbIX TEXHOMOIMMYECKUX OTXOAOB W MNOTEpPb
onpeaensalTcs Ha OCHOBE KapT TEXHOMOIMYECKMX MPOLIECCOB, TEXHOMOMMYECKMX KapT PacKposi, COrnacoBaHus
00paboTkK, aKkTOB B3BELUMBAHUS 3aroTOBOK WU T.M. YCNOBUSI MPOBEAEHWSI OMbITOB OOSKHbI ObiTb Hanbonee
TUNWYHBIMK AN AaHHOW TEXHOMOrMM KOHKPETHOro MpoM3BOACTBA M MakCUMAanbHO MPUGNUXKEHHBIMU K YCIOBUAM
peanusauumu.

Mpu paspaboTke ycpeaHEHHbIX U YKPYMHEHHbIX HOPM UCMONb3YeTCs B OCHOBHOM pacYeTHO-aHaNUTUYeCKui
MeTo B COYEeTaHuMu C OTHETHO-CTatucTudeckum. [Npy pacuyeTe yka3aHHbIM CMOCOOOM HEOGXOAMMO Y4YUThIBATb
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COMOCTaBMMOCTb KOHCTPYKLUMA, TEXHONMOMMA M opraHusaumMmM Mpou3BOACTBA, ONbIT MNepefoBblx OpraHusauui,
N3MEHeHne CTPYKTYypbl U acCOpPTMMEHTa MaTepuarnoB C MCMOMNb30BaHWEM OaHHbIX 00 ux akTuyecknx yaenbHbIX
pacxogax Ha eauHuLy NPOAYKUMN UK BUA CTPOMTENBHO-MOHTaXHbIX paboT.

Hopmbl € ykasaHuem cpoka Mux OEeWCTBUSA YTBepXaalTca nepBbiM Buue-npesungeHTtom OAO "PX[O".
MakcumanbHbI  CPOK  dencTBus HopMm cocTtaBnseTr 5 net. [lpn HeobxogmmocTn (B cnyyae W3MEHeHUus
TEXHONOrMYECKOro npouecca aKcnnyaTaumm, PEMOHTA, TEXHUYECKOro 06CNyKMBaHNs, M3MEHEHNST KavyecTBa M Cpoka
cnyxbbl MPUMEHSeMbIX MaTepuarnos, 3anacHblx YacTen n obopygoBaHus 1 AeNCTBUA OPYrMx hakTopoB, BIUSIOLLNX
Ha pacxod MmaTepuanbHO-TEXHUYECKUX PEeCypCcOB) HOPMbI MOAMexarT KOppeKTupoBke B ycTtaHoBreHHoM B OAO
"PX[O" nopsagke.

12.3. MeToavka HOpMMPOBaHUSA OCHOBHbLIX BUOB MaTepuarnos
12.3.1. MeToguMka HOpMMPOBaHUA pacxoja uemMeHTa
O6Lwme ceegeHus.

Knaccudmkaums LemMeHTOoB.

B cootBetctBumM ¢ TOCT 30515-97 noa UeMEHTOM NMOHMMAETCs MOPOLLUKOOBPAa3HbIA CTPOUTENbHbIN BAXKYLLWUIA
MaTepwuan, KoTopbin o6nagaeT rmapaBnmMyeckMMy CBOMCTBaMM, COCTOMT U3 KNMHKepa U, Npu HeobxoamMmocTu, runca
UK ero NPpoM3BOAHbIX 1 40OaBOK.

Knaccudukaums LemeHTOB MO OCHOBHbLIM NPU3Hakam npeacTaeneHa B Tabnuue 12.1.

Tabnuua 12.1
Knaccudmkaumsa LemMeHTOB MO OCHOBHbLIM MpU3Hakam

[IprsHaK KJaCcCUpMKaALUU Buno LeMeHTOB

[Io Ha3Ha4YeHU OBmecTponuTEeJIbLHEE ,
crelurallibHEE -

[lo BMOy KJIMHKEPa Ha ocHOBe KJMHKepa:

MNOPTJIaHOLEMEHTHOTI'O,
TJIMHOB3EeMMCTOTI O,
BEICOKOTJIMHO3EMMCTOTO,
CyJibQOaJIOMMHATHOT O,
CynbPodPeppPnUTHOTO .

[lo BemeCTBEHHOMY cCoOCTaBy |UucToksmHkepHoe (6e3mo6aBouHbE);
C MHUHEpPAaJIbHEMM IOOaBKaMMN;

[Io MPOYHOCTM Ha CXxaTue llemenTH KJaccos: 22,5; 32,5; 42,5;
52,5;

uneMeHTH Mapok: M200; M300; mM400; M500;
M550; M600;

LIeMeHTH 0e3 HOPMMPOBaHMA IIPOYHOCTM Ha

cxaTue .

[Io CKOPOCTM TBEPIEHUS HopManbHOTBEpIewnye - C HOPMMPOBaHMEM

(Tronbko obmecTpouresnsHee) |npoudoctr B Bospacte 2 (7) u 28 cyrox;
OEICTPOTBEPLENIME — C HOPMUPOBAHMEM

npouHocT™t B 2 u 28 CyTOK.

[Io cpokaMm CXBaTBIBaHUSI MenJjleHHOCXBATHBAKIIMECS — C HOPMUPYEMBIM
CPOKOM Hauajla CxBaThHBaHUA Oojiee 2 U;
HOPMaJIbHOCXBATHBAKIMECS — C

HOPMMPYEMEIM CPOKOM Hauajla CXBATHBAHUSA
or 45 vmH. mo 2 uj;

OLICTPOCXBATHBAKRIMECS — C HOPMUPYEMBIM
CPOKOM Hauajia CxBaThHBaHusa MeHee 45 MuH.

CeefieHMs1 MO KrnaccaMm M Mapkam OCHOBHbLIX BWUAOB BbINMyCKAEMbIX OTEYECTBEHHOW MPOMbILLNIEHHOCTHIO
LIEeMEHTOB, a Takke AEeNCTBYOLLME HOPMATUBHbIE JOKYMEHTbI NPpMBEAEHbI B Tabnvue 12.2.
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Tabnuua 12.2
Knaccudmkauma LemeHToB N0 MapkaMm 1 Krnaccam

Bun kiamHKepa Bun uemeHTa Mapka HopMma TUBHEM
(xjacc) DOKYMEHT
llopTiaHIlleMeHTHED | [[OpTIaHIOIIEMEHT ; Oor M300 ToCT 10178-85
IOPTJaHIIEMEHT C MMHEPAJIbHBEMU no M600
nobaBkKaMu,

IJIaKOIOPTJIaHOLIEMEHT -

IEM | - noprnanmuemMeHT; Krnaccu T'oCT 31108-2003
IEM Il - noprmaumiemeHT c 22,5

MUHEPAaJIbHEIMY HOBaBKaAMM; 32,5

IEM 11l - makonopTiaHmileMeHT; 42,5

IEM IV - nyluoJslaHOBHI LIEMEHT,; 52,5

IIEM V - KOMMNOSMILMOHHEI LIEMEHT -

CynbbacTOoMKUM MOPTJAHIIIEMEHT ; or M300 T'OCT 22266-94

CcynbbacTOMKMM MOPTJaHOLEMEHT C no M500
MUHEPAJILHEIMY NOOaBKaMU;
cyJibbacToMKUM
IJIAKOMOPTIIAaHOLEMEHT ;
OYLIIOJAHOBHM NOPTJAHILEMEHT

lMopTJiaHOLEMEHTH OeJke M400, TOCT 965-89
M500

[lopTJIaHOLEMEHTH 1BETHEE or M300 TOCT 15825-80
oo M500

[IeMeHT IJi9 CTPOUTEJIbHBIX M200 T'OCT 25328-82

PacTBOpPOB

[leMeHT HaIpgTaoumi M400; TY
M500
Knaccu

TJIMHO3EMUC TEIN TomHozemycTer ueMeHt (T1D); 40; 50; 60|TOCT 969-91

BEICOKOTJVIMHO3EMUCTEIE LeMeHT | 35

(BT 1);

BEICOKOTUIMHOBeMucTelr LeMeHT | 25; 35

(BTTL 11);

BuICOKOTUIMHO3eMucTrlr temedHT 111 25

(BT 111).

TUNCOTJIMHO3EeMUCTEN pacumpsompiics [ 280 TOCT 11052-74

B cootBetctBUM ¢ TOCT 10178-85 ycrnoBHoe 00603Ha4yeHvWe nopTrnaHAaueMeHTa M WakonopTnaHgluemMeHTa
BKITHOYaET:

yKa3aHue HaMMEHOBaHWS LeMeHTa - MOPTMaHAUEMEHT, LUNakonopTnaHaUeMeHT, LONYyCKaeTcss NPUMEHNATb
cokpallleHHoe 0603HavYeHne HauMeHoBaHus - cooTBeTcTBeHHO L] n LLUMLL;

MapKy LEMEHTa;

0003HayeHne MakCMMarnbHOro COAEPXaHUSA aKTUBHbIX MUHepanbHbix 4o6aBok B nopTtnaHauemenTe - [0, 45,
A20;

0bo3HaueHne BbICTpoTBEpPAEtOLLEro LieMeHTa (npu HeobxoanmocTn) - b;

obo3HayeHne nnactudumkayumn unu rugpocobumsaumm LemeHta (Npy HeobxogumocTn) - M1, IF'o;

0b03HauyeHne LeMeHTa, NONyYEeHHOro Ha OCHOBE KIMHKEpPa HOPMUPOBAHHOINO MWHEPAanorM4yeckoro cocrasa
(npu HeobxogmnmocTn) - H;

o0bo3HaueHust ctaHgapTta - FOCT 10178-85.
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Mpumep ycnoBHoro obo3HauyeHunst mapku 500, ¢ cogepXaHMeM akTUBHOW MuHepanbHou aobaBku He Gonee
20%, 6eicTpoTBEpAEIOLLErO, NNACTU(PULIMPOBAHHOIO:

MopTtnanguemeHT 500 - 120 - b - M1 TOCT 10178-85.

Honyckaetcsa o603HavYeHue (3a NCKMOYEHNEM CyYaeB NOCTaBKU Ha 3KCMOPT):

My 500 - 420 - B - MN rocCT 10178-85.

Mpumep ycnoBHOro ob6o3HaveHms WwnakonopTnaHalemeHTa mapku 400:

LnakonoptnaHguemeHT 400 FOCT 10178-85.

HonyckaeTcsa o603HavYeHue (3a NCKMOYEHNEM CyYaeB NOCTaBKU Ha 3KCMOPT):

LML, 400 rOCT 10178-85.

Mopsigok pa3paboTkn HOPM pacxoaa LeMeHTa.

Mopsinok pa3paboTkym HOPM pacxoda LeMeHTa Ha npuroToBneHme 6eToHoB Anst COOPHbIX M MOHOSMUTHBIX
BGETOHHbIX W >Xene3obeTOHHbIX U3OeNui U KOHCTPYKLMI MaccoBOro npousBOACTBa pernameHtupyetca CHwll
82-02-95 "depepanbHble (TUMOBbIE) 3NEMEHTHblE HOPMblI pacxoda LUeMeHTa Mpu WU3roTOBNEHUUM OBETOHHbIX U
Kene3o6eTOHHbIX U3OEeNUA 1 KOHCTPYKUMA", pa3paboTaHHbiM B pa3sutue CHulM 82- 01-95.

B ocHoBy 6a30Bbix HOpPM pacxofa LeMeHTa MOMOXEeHbl TEXHOMOrMyeckMe u CTaTUcTMYeckue 3aBMCUMOCTU
npoussoacTBa GeToHa, NoMnyyYeHHbIE MPU NPUMEHEHMN MaTepuanos Anst 6eToHa, Ka4ecTBO KOTOPbIX COOTBETCTBYET
OENCTBYOLMM CTaHAapTam Ha 9TW MaTepuvarbl, a YCroBus U3rotoBrneHus 6eToHa, u3genun u KOHCTPYKLUIA U3 HEro
OTBEYalT COBPEMEHHOMY YPOBHIO OTEYECTBEHHOro mnpou3BoAcTBa. [lpuBegeHHas B Hopmax cuctema
Ko3achpULMEHTOB, ydnThIBaKOLWas konebaHnsa nokasatenen kavyectsa matepuanoB aAns 6eToHa U TeXHOMOrM4Yeckmx
pPEeXVMOB NPOM3BOACTBA, MO3BOMSET OCYLIECTBMATb NPUBA3KY Ga30BbIX HOPM pacxofa LeMeHTa K KOHKPETHbIM
YCMNOBUSAM NPEeaAnpuATUR-U3roToBmuTenen 6eToHa, M3OEenuMn U KOHCTPYKUMA K3 Hero, a Takke paccyuTbiBaTb
YCPEOHEHHbIE W YKPYNMHEHHble HOPMbl AN 3adaHHbIX YCMNOBWMWA MpU pasnuMyHbiX MnapameTpax onTumMusaumm
(MUHMMM3ALMA CTOMMOCTHM UMK pacxoda PecypcoB, MakCUMmM3aLms Npon3BoaMTENBHOCTM U T.4.).

TunoBble 3nemMeHTHble HOpPMbl pacxoda (ganee - TUMNOBble 3NeMEeHTHble HOpMbl pacxoga - TOH)
YyCTaHaBNMBAOTCA YMHOXeHMeM 6a30BOV HOpPMbl pacxoja LUeMeHTa Ha KoadpuLUMEeHTbl, NpuMBEAEHHblIE B
cooTtBeTcTBYyOWNX nyHkTax CHuI 82-02-95, yunThiBalOWME MNPOEKTHbIE XapaKTepUCTUKM OeToHa, LUEeMeHTa,
3anonHUTEnen, a Takke TexHornormyeckne ocobeHHocTu npowusBoacTea. [pu paspaboTke TeppuTOpManbHbIX
(pervoHanbHbIX) U MECTHbIX ((PUPMEHHBIX) HOPM 3HAYEHUS ATUX KOIPPULMEHTOB AOMKHbI MPUHUMATBECHA C Y4ETOM
KOHKPETHbIX MECTHbIX YCITOBUN.

B TOXE BpeMs, B COOTBETCTBUU C NMYHKTOM 4.5 ykazaHHOro gokymeHTa, TOH He 4OomKHbl nCNonb3oBaThCs AN
HENoOCpPeACTBEHHOIO Ha3Ha4YeHUs1 MECTHbIX ((PUPMEHHbIX) 3NEMEHTHbIX HOPM pacxofda LeMeHTa M HOMUHAarbHbIX
coctaBoB beToHa 6e3 nabopaTopHbIX NOAOOPOB COCTABOB M y4eTa KOHKPETHbIX YCIOBUIA NPON3BOACTBA.

12.3.1.1. MeTvoguka HOPMWUPOBAHUS pacxoda LeMeHTa Ana MNofydeHus Tshkenoro 6eToHa 3agaHHbIX
XapakTepUCTUK

B ocHOBYy mMeTOoAMKM pacyeTa HOpM pacxofda KOMMOHEHTOB TshKerbix 6ETOHOB MOXeT ObiTb NOMOXeH MeTon
"abcontoTHbIx 06bemoB", pazpaboTaHHbin B.I. CkpamTaeBbiM U €ro Hay4HOW LLKOOMN.

Pacuet opueHTMpoBo4yHOro coctaBa 6GeToHa. [nA pacyeTa coctaBa Tskenoro 6eToHa no meToay
"abcontoTHbIX 06beMOB" HeobxoouMO MMETb cnegyllime OaHHble: 3afjaHHylo mapky 6etoHa R6, Tpebyemyio
yooboyknageiBaeMocTb G6eTOHHOW cMmecu, onpegensemyio ocagkon koHyca (OK), cm, a Takke XapakTepucTuKy
NCXOAHbIX MaTepuanoB - BUA U aKTMBHOCTb LemMeHTa Ru, HacbiMHYy0 NMIOTHOCTb COCTaBNSAKLWMX (LEMEHT, NMEeCOK,
webeHb (rpasun)) Po(u), Po(n), Po(w)(r), nycToTHOCTb WwebHs nnu rpasms VnycT.w(r), HanbonbLuyo KPYNHOCTb MX
3epeH 1 BnaxHocTb 3anonHutenen Wn, Wu(r).

Hopmbl pacxoga KOMMOHEHTOB GeToHa Ans NpoBHbIX 3aMeCcOoB pacCYMTLIBAOT B CreaylolweM nopsake:
BbIYMCNSAOT BOAOLEMEHTHOE OTHOLUEHWE, Pacxod BOAbl, PAcXOA LEMEeHTa, Nocre 4Yero OnpeaensloT pacxoabl
KPYMHOrO 1 MenKoro 3anonHurtenen Ha 1 ky6.m 6eToHHOM cmecm.

BogouemeHTHOEe oTHOLWEeHMe B/L, BbuucnsaoT ucxoasa ns tpedyemon Mmapkm 6eToHa, akTUBHOCTU LlEMEHTa U C
y4eTOM BuAa 1 kavyecTBa COCTaBMALWMX N0 criegyowmnm dopmynam:

ans 6eToHa ¢ BOOOLEMEHTHbIM OTHOLIeHMeM B/L >= 0,4:

Re = A xRilx (/B - 0,5), (12.2)
ans 6eToHa ¢ BOOOLEMEHTHbIM OTHoLeHneM B/L < 0,4:
Re = a2l x Ru x (u/ B + 0,5), (12.3)

roe:

R6 - mapka 6eToHa, krc/ks.m (MlMa);

RL, - aktmBHOCTb LeMeHTa, kre/ks.m (Mla);

A 1 Al - KO3(hPULMEHTBI, YYNTbIBAOLLME KA4YECTBO MaTepuanos (Tabnuua 12.3).
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Tabnuua 12.3
3HaueHusa koadppuumeHToB A 1 Al, yunTbIBaKOLLMX KAYECTBO MaTepmnarnos

XapaKTepuCTHUKa 3alloJIHUTeJIeM lLieMeHTa A Al
BLICOKOKAUYECTBEHHEE 0,65 0,43
PamoBrle 0,6 0,4
[IOHMXEHHOTO KadecTBa 0,55 0,37
MpumevaHus:

K BbICOKOKaQ4YeCTBEHHbIM MaTepunanamMm OTHOCATCA webeHb M3 MNMOTHbLIX FOPHbIX Nopoa BbICOKOM NPOYHOCTH,
Nnecok onTumarbHOn KPYNHOCTU W nopTnaHOUueMeHT BbICOKOM aKTUMBHOCTW ©e3 [o6aBoOK UM C MUHUMAIbHbIM
Konmn4yectsomMm rm,qpaBnmquKoﬁ pobaBkM B ero coctase: 3anofIHUTENN OOMKHbI ObITb YNCTbIE U CbpaKLI,VIOHHbIe.

K paaoBbiM MaTtepuanam OTHOCAT 3anofiHUTenn cpegHero Kadecrtsa, B TOM 4ucne, FpaBI/IIZ, nopTnaHauemMeHT
cpe/J,He|7| AKTUBHOCTU UK BbICOKOMapOLIHbIIZ LrnakonopTnaHgueMeHT.

K MaTtepunanam NoHMXeHHOro Ka4ectBa OTHOCAT KpyrHble 3anofiHUTenu HU3KOMN NPOYHOCTUN N MEeJIKME MNECKU,
LEeMEHTbI HU3KOW aKTUBHOCTW.

Mocne npeobpasoBaHus oTHocuTeNbHO B/L| cbopmynbl 12.2 1 12.3 MMerOT criegyowmii Bug;

B A x Ruy (12.4)
I Ro+0,5=xAxRa

u
B Al x Ru (12.5)
I Ro - 0,5x Al x Ru

Pacxon Bogbl (BogonoTtpebHOCTb, n/ky6.M) OpPMEHTMPOBOYHO OMpeaensitoT uMcxoos W3  3afaHHon
yooboyknageiBaemoct 6eToHHOM cMmecn no Tabnuue 12.4, koTopas cocTaBneHa ¢ y4eToM BMAA M KPYMHOCTU 3epeH
3anonHuTens.

Pacxon uemeHTa Ha 1 ky6.M 6eTOHa BbIMUCIISIOT MO YXE W3BECTHOMY BOOOLEMEHTHOMY OTHOLLUEHUIO U
onpefeneHHomn no Tabnuue 12.4 sogonotpebHoCTn GETOHHON CMECH.

Pacxop uemeHTa onpegensoT no BeipaxeHuto: Li=B/(B/LL).

Ecnu pacxop uemeHTa Ha 1 ky6.M 6eTOHa OKaXeTCsl MeHbLle MUHUMAanbHO AonycTumoro (Hanpumep, 200 -
220 «kr/ky6.m), TO M3 yCNOBUA MOMy4YeHUs NIOTHOro 6eToHa pacxod LemMeHTa yBenuuMBaloT 00 Tpebyemon HOpMbl
UnNun BBOAAT TOHKOMOIOTYIO J0OaBKy.

Tabnuua 12.4
BogonoTtpebHocTe GETOHHON CMecH

YnoBoyKJIaOEBaEMOCTE OeTOHHOM Pacxon BOIb, KI'/Ky®.M, OpU
cMecu HauboJiblley KPYIHOCTU
3arloJIHUTEJIS, MM

Ocaznxa XecTkoCTb I'paBua lle®ua
KOHYyCa,
cM Ilo T'OCT ITo 10 20 40 10 20 40

10181.1-81 | rexuuueckomy

BUCKOBUMETPY

0 31 120-90 150 |135 |125 |160 (145 (135
0 30-20 80-60 160 |145 |130 [170 (155 (145
0 20-11 50-30 165 |150 |135 |175 (160 (150
0 10-5 15-30 175 |160 |145 |185 (170 |[155
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1-2 - - 185 [170 [155 [195 [180 |165

3-4 - - 195 (180 (165 (205 (190 (175

5-6 - - 200 |(185 |170 |210 |195 |180

7-8 - - 205 [290 |175 |215 |200 |185

9-10 - - 215 |200 |185 |225 |210 |195
MpumevaHue:

[aHHble Tabnuupl cnpaBegnuebl Ans 6ETOHHOMW CMeCW Ha MopTrnaHALUeMeHTe M necke cpeaHewn KPynHOCTW.
Mpn ncnonb3oBaHWM MyLLONAHOBOrO MOPTNaHAUEMEHTa pacxon BoAbl yBenunumBaeTcs Ha 20 kr/kyG.m; B crnyyae
NpUMEHEeHNa MESKOro necka, B3amMeH CpeHero pacxof BoAbl Takke yBenudmsaeTcs Ha 10 Kr, a npyn NCNonbL30BaHUU
KpYMHOro necka ymeHbLuaetca Ha 10 kr.

Pacxon 3anonHutenen (necka, webHsa unu rpasums), kr/kyb.m, 6eToHa BbIYMCIIAIOT NCX04S M3 ABYX YCITOBUNA:
a) cymMa abcontoTHbIX 06bEMOB BCEX KOMMOHEHTOB B6eTOHa paBHa 1 Kyb.M ynrnoTHEHHOW cMecu, T.€.:

II/Po(n) + B/Po(B) + I/Po(n) + W(I')/Po(w)(r) = 1, (12.6)

roe:
L, B, MM, W) - pacxoa uemeHTa, BoAbl, Necka n webHs (rpaeus), Kr/kyd.m;

Po(w), Po(B), Po(n), Po(ww)(r) - ICTMHHAA NNOTHOCTb 3TMX MaTtepuarnos, Kr/ky6.um;
Li/Po(n), B/Po(B), N/Po(n), LL(IN)/Po(w)(r) - abcontoTHble 06bemMbl MaTepnanos, Kyb.M;

6) LeMeHTHO-NecYaHbIi pacTBOP 3amnofiHWUT MYCTOTbl B KPYNHOM 3anOfHUTENEe C HEKOTOPOW pasgBUKKOM
3€peH, T.e.:

II/Po(u) + B/Po(B) + II/Po(m) =
= Voycr.um(r) x (I a/ Po(n.wm)(r), 12.7)

roe:
VnycT.w(r) - NyCTOTHOCTb LWebHS (rpaBumsl) B PbIXIIOM COCTOSHUU;
Po(n.w)(r) - HacbiNHasa NNOTHOCTb WeBHS (rpaBuns), Kr/ky6.m;
a - KoahPUUMEHT pas3aBMKKN 3epeH LWebHA (rpaBust) Ans NNacTUYHbIX CMecen NpUHMMatoT no Tabnuue 12.5,
a ans xxecTkux cmecen a (B uHtepsane) = 1,05 - 1,2,

Tabnuua 12.5
KoadhdumumeHTbl pa3aBuKku 3epeH LebHA

Pacxom uemeHTa, | 3HaueHue BOmoueMeHTHOTO oTHomenwusa (B/I)
K/ xKy0 .M
0,4 0,5 0,6 0,7 0,8
250 - - 1,26 1,32 (1,38
300 - 1,3 1,36 1,42 (-
350 1,32 1,38 1,44 - -
400 1,4 1,46 - - -
MpumevaHue:

Mpu gpyrux sHayveHusax L n B/L, koacduumeHT a Haxogat MHTepnonsumnen.

Pelwas coBmecTHO ypaBHeHus (12.6) n (12.7), Haxoamm popmyny Ans onpeaeneHns pacxoga WwebHs (rpasums)
kr B 1 ky6.m 6eToHa:

() = 1/Voycr.u(r) x a / Po(u.w)(r) + 1 7/ Po(w)(r))- (12.8)
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Mocne onpeneneHns pacxoa LwebHsa (rpaBus) paccunTbIBAKOT pacxoq necka, Kr/kyo.M, Kak pa3HOCTb Mexay
NPOeKTHbIM 06 bEMOM BETOHHON CMECH U CYMMOM abConNOTHbIX 06 bEMOB LieMeHTa, BOAbl U KPYNHOro 3anonHUTens:

n=1[[21- @/ pPo(u) + 1(r) / Po(u.m)(x))] 7/ Po(m)- (12.9)

Onpepgenus pacxog komnoHeHToB L, B, I, WM Ha 1 kKy6.m GETOHHON CMEeCH, BblYUCNAEM €€ PacHeTHYIO
NAOTHOCTb, KI/Ky6.M:

Po(6.cm.) = 11 + B + II + W(T). (12.10)

3atem Haxogum koadduumMeHT Bbixoga bGeToHa betTta, paBHbIn 0b6bemy GeToHHOM cmecu (1 KkyG.m) B
YNNOTHEHHOM COCTOSHUS, AENeHHOMY Ha CyMMy OOBbEMOB Cyxvx COCTaBMSAOWMX, 3aTpayeHHbIXx Ha ee
NPUroToBMEHue, T.€.:

(12.11)

3HaveHmne koadhduumneHTa Boixoga 6eToHa 06bIMHO HaxoanTcs B npegenax berra = 0,55 - 0,75.

YTouHeHne pacyeTHOro cocrtaBa 6eToHa NpoOHbIMKM 3amecamu. [locne BbINOMHEHUS pacyYeTHOro cocTaBsa
6eToHa roToBAT NPOBHLIN 3amec 6eToOHHOW cMecn obbemom (B npegenax) 30-50 n u onpegensioT ee NOABWKHOCTb
unu xectkocTb. Ecnu 6GeToHHaa cmecb nonyyunacb MeHee MOABWXHOW, 4eM TpebyeTcs, TO yBenuuMBaioT
KOonMMyecTBO uUemeHTa nopuuamu no 10 % oOT nepBoHayanbHOro W AO00aBNAT  COOTBETCTBYHOLLEE
LEMEHTHO-BOLHOMY OTHOLLUEHMIO KONMM4YeCcTBO BoAbl. B crniydae, korga noaBWKHOCTb CMeCK nonydunack Gonblue
Tpebyemown, [06aBnslOT HEeBOMbLIMMM MOPUUAMM MECOK U KPYMHbIA 3aMnOfNHUTENb, COXPaHSS OTHOLUEHUS WX
NOCTOSAHHbIMU. Takum nyTem AobrBaoTCa 3aAaHHON NOABMXKXHOCTM BETOHHON CMeECH.

MommMMo 3ameca Anst yTouHeHUs cocTtaBa 6eToHa pekoMeHOyeTCcs roToBuUTb elle ABa NpobHbIx 3ameca Toro
e o6bema, UYTO U NepBbii, HO B OAHOM BOOOLEMEHTHOE OTHOLLEHME npuHMMaeTca 6onblie Ha 20%, a B Apyrom -
MeHblle Ha 20%, Yyem y OCHOBHOro 3ameca. [Ind AByX AOMONHUTENbHbIX COCTAaBOB OETOHa OnpeaensitoT pacxon
BOAbl, LIEMEHTA, KPYMHOro 3anofiHUTENS M Necka aHanorMyHo npuBeaeHHOMY Bbille pacyeTy.

M3 6eTOHHOM CMEeCU Kaaoro 3ameca M3roTOBMSIOT MO TPUM KOHTPOMbHbIX 0bpasua-kybuka pasmepom 150 x
150 x 150 MM, KOTOpble MCMbITLIBAOT Ha CxaTue depe3 28 CyTOK HopmarnbHoro TtBepaeHus. Mo pesynbTaTam
ucnoitaHui ctposat rpaduk R6 = f(B/L), no koTopomy BbiGupaloT BOAOLEMEHTHOE OTHOLIEeHMe, obecneynBatoLlee
nonyyeHne 6eToHa 3agaHHOW MapKu.

Mo pesynbTataM NPOGHBIX 3aMECOB U UCMbITAHUMN KOHTPOMbHbIX 00Opa3LOB-KyGOB BHOCAT KOPPEKTUBbLI B
pacyeTHbIi cocTaB GeToHa. [Mpu 3TOM yuMTbIBAOT (PAKTMYECKYID BMAXHOCTb 3anofHUTENem M nepecyMTbiBaloT
HOMWHankeHbIA cocTaB GETOHHOW CMECU Ha NMPOU3BOACTBEHHbLIN. [Mpu TakoM nepepacyeTe KOMMYECTBO BriaXXHbIX
3anonHUTEnen yBenuumBalT HACTOMbKO, YTOObI coAoepKaHne B HUX CyXOro Matepuana paBHSAMNOCh pacyeTHOMY, a
KOMMYeCcTBO BBOOAMMOW B 3aMeC BOAbl YMEHbLUAOT Ha BEMUYMHY, PaBHY0 KOMMYECTBY BOAbI B 3aMOMHUTENSX (CM.
npumep).

Mpumep. Tpebyetca nogobpaTte HOpPMY pacxoda LieMeHTa n coctaB Tsxkenoro 6etoHa knacca R6 = 30 MlMa
(mapkm 300 krc/kB.cM) Ang 6eTOHMPOBAHMSA MOHOMMUTHbIX 6anoK U KOMOHH CPeAHero ceveHus U paccymTaTb pacxoq
MaTepuarnoB Ha 3amec B beToHocmecuTene ¢ nosHbiM 06bemMom 6apabaHa 1200 n npu NoABWXHOCTU BGETOHHOM
cmecu OK=3 cm.

XapakTepucTnka MCXOoOHbIX MaTepuanoB: NOPTRAaHAUEMEHT akTMBHOCTblo Rw = 48 Mlla (480 krc/kB.cm),
HacblINHas NAOTHOCTb Cyxux coctasnsawmx. Po(H.u.) = 1200 kr/ky6.m, Po(H.n.) = 1500 kr/ky6.m, Po(H.w.) = 1600
Kr/Ky6.Mm; nx UCTMHHas nnotHocTk: Po(u) = 3100 kr/ky6.m, Po(m) = 2520 kr/ky6.m; Po(w) = 2800 kr/ky6.m; MyCTOTHOCTb
rpaHuMTHOro cppakunoHmpoBaHus WwebHs Vnycm.uw.= 0,43; HambornbLuasa KpyNnHOCTb 3epeH LWebHA 40 MM; BNaXHOCTb
KpynHoro kBapuesoro necka Ww=3%.

1. BogoueMeHTHOE OTHOLLEeHWe onpeaensem ncxogs n3 opmynbi:
Re = Al x Ru x (U/B - 0,5).

Mocne npeobpasoBaHus oTHocuTenbHO B/L aTa dhopmyna npumeT BuA:
B A x Ru

I Re + 0,5 x A x
= 0,65 x 480 / (300 + 0,5 x 0,65 x 480) = 0,68

3HaveHne koacpdumumeHta A, paBHoe 0,65, BblbpaHo no Tabnuue 12.3, kak [ONsi BbICOKOKAYECTBEHHbIX
MaTtepuarnos.

2. Pacxoa Bogbl Ha 1 ky6.m GeTOHHOW cMecu onpeaensoT no Tabnuue 12.4, yyuTbiBas 3agaHHyl0 ocagky
KOHyca GeToHHOM cMmecu ansa 6eToHMpoBaHusa 6anok u kornoHH OK = 3 cm. [ina nonyvyeHna 6ETOHHON CMecK Takown
NOABWKHOCTU C NPYMEHEHUEM B KayeCTBe KPYNHOro 3anonHutensi WwebHsa ¢ HanbonbLuen KpynHoCTbio 3epeH 40 Mm
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pacxop Boabl Ha 1 kyG.M 6ETOHHOW CMeCcK JOIMKEH COCTaBnNATb 175 Kr.
3. Pacxop uemeHTa Ha 1 ky6.m 6eToHa:

11 = B/(B/1) = 175 / 0,68 = 259 xr.

4. Pacxog webHs B cyxom cocTosiHUM Ha 1 ky6.m BeToHa:

3HaueHune koathduumeHTa pasaBmkkn 3epeH a = 1,3 BbibpaHo no Tabnuue 12.5.

5. Pacxop necka B CyxoM COCTOSIHUM Ha 1 Ky6.M:

B pesynbTrate npoBedeHHbIX pacyeToB MOMy4alT HOPMY pacxofa MCXOOHbIX KOMMNOHEHTOB Afs MOMyveHus
GeToHa 3afaHHbIX TEXHUYECKNX XapaKTEPUCTUK, Kr/KyD.M:

uemeHT - 259, Boaa - 175, necok - 617, webeHb - 1416. ToroBoe 3HayeHne maccel 1 ky6. meTpa coctaBnseT
- 2467 (kr/ky6.m).

MMonyyeHHOe B WTOre 3Ha4YeHWe ABMSETCS PacYeTHOW MMNOTHOCTbIO BeToHHoW cmecu, T.e. Po(6.cm.) = 2467
Kr/Ky6.Mm.

12.3.2. MeTogmMKka HOPMUPOBAHNA pacxoda KPOBESbHbIX MaTeprarnos

OO6wwue nonoxeHus.

KpoBenbHble MaTepuanbl npegHasHayeHbl AOns YCTPOWCTBA BEPXHEro 3rieMeHTa MOKPbLITUS - KPOBMW,
npegoxpaHsowen 3gaHue OT MNPOHUKHOBEHMS aTMocdepHbix ocagkoB. B npouecce akcnnyataumm KpoBsnuv
MaTtepuarnbl, M3 KOTOPbIX OHa W3rOoTOBEHa, MHOroKpaTHO MOABEPraloTCHA YBMNAXHEHUIO W  BbICYLUMBAHUIO,
3aMOpaXMBaHUIO N OTTaMBaHUIO B BOJOHACHILEHHOM COCTOSIHMM, TemrepaTypHbiM AedopmaunsiM, BETPOBbIM
Harpyskam, a Tawkke BO3[ENCTBUIO MPAMOro COSTHEYHOrO U3NYyYEeHUS N arpeCccuBHbIX, MO OTHOLLEHWIO K HEKOTOPbIM
KpOBEemnbHbIM MaTepuanam, Kucrnopoga W 030Ha BO34yxa, OT Yero KpoBnsd paspywaetcsa ObicTpee gpyrux
KOHCTPYKTUBHbIX 31IEMEHTOB 3[aHuS.

UTtobbl goctaToyHO Jonro u 6e30Tka3HO BbLIMONHATL CBOW (OYHKUMWM B CTOMb arpecCuMBHbIX YCMOBUSIX,
KpoBerbHble MaTepuansl 4OMKHbI 06nagaTe OOHOBPEMEHHO COBOKYMHOCTBIO CNEAYLMX CBOWCTB: BOAO-, MOPO30-,
CBETO- W TEennoCTOMKOCTbIO, BbiTb AOCTAaTOYHO MPOYHBLIMU, MO (PUNKO-XMMUYECKMM CBOWCTBAM COBMECTUMbIMU
Mexay cobon (B MHOFOCIOMHOM BOOOW3ONALIMOHHOM KOBPE) U C MaTepuanom OCHOBaHUA nog kposnen. [Noatomy ot
BblIbOpa MaTepumana KpoBnn HaNpPsMyo 3aBUCUT CPOK ee CryxObl N HAQEXHOCTb.

Mo dopme, pasmepaMm U (PU3MHECKOMY COCTOSIHUIO KPOBEMbHbIE MaTepuarnbl MOXHO pas3fenuTb Ha naTb
rpynn:

PYNOHHbIE - MONOTHULLA nrowaabio oT 7 Ao 20 KB.M, NOCTaBfseMble Ha CTPOUTESNbHYIO MMOLWWaaKy B pynoHax
(Hanpumep, pybepowna, nepramuH, cteknopybepons);

MacTWYHble - BS3KME XMAKOCTM, obpasylolme Mnocre HaHEeCeHWst Ha MOBEpPXHOCTb BOAOHENMPOHMLAEMYIO
nneHky (OUTyMHbIE, MOMMMEpPHbIE U OUTYMHO-MOMMMEpPHbIE MaTtepuanbl) U WUCMNOoNb3yeMble AN MNPUKIEUBaHUs
PYNOHHbIX KPOBEMbHbLIX MaTepuarnoB WM B KaveCTBe CaMOCTOATENbHbIX MaTepuanoB Mpu YCTPOWCTBE Tak
Ha3blBaeMbIX 6eCLUOBHbIX (MACTUYHBIX) KPOBENb;

WTYYHblE - MerKkopas3MepHble 3nemMeHTbl kpoBnu nnowanbo oT 0,02 go 2 kB.M (acbecToueMeHTHble
BOMHUCTbIE NUCTbI U MAUTKN, KEpaMUyeckasi, LeMeHTHO-NecyaHas n butymHasa yepenuua v ap.);

MeTannuyeckue - nucTel nnowagstd ot 1 pgo 10 «kB.M (nuctoBass cTanb, MeTannodepenuua,
NpOUNUPOBAHHbIN HACTUN U AP.);

MeMOpaHHble - 6onbluepa3MepHble NonoTHMLa nnowaaeto ot 50 o 500 kB.M (MeMOpaHbl).

PynoHHble kpoBenbHblE MaTepwuarnbsl NpeacTaBnsAlnT cobOoM NONOTHWLLA, CKaTaHHble B pynoHbl. [MonoTHuwa
BbINYCKalOTCA LUMPUHON OKOMNO 1 M, ANUHON OT 7 Ao 20 M 1 TONLWMHON, Kak npasuno, oT 0,5 ao 6,0 mm.

PynoHHble maTepmanel MoryT obecneudvMBaTe BOOOHEMPOHULAEMOCTb KPOBMM Aaxe NpU HyNeBbIX YKMNOHaX, a
BEpPXHUM npegen OOnyCcTUMbIX €€ YKIOHOB HeorpaHuyeH. PynoHHble KpoBernbHble Matepuanbl B COOTBETCTBUMU C
FOCT 30547-97 knaccuduuupyoT No crneaytoLmMMm OCHOBHbIM NpU3HaKaMm:

Mo HasHayeHuo - AnS OAHOCMOWMHOro, BEPXHEro W HWXHEro CoeB MHOrOCOMHOro BOAOM3ONALMOHHOMO
KOBpa;

MO CTPYKType MONOTHA - OCHOBHbIE (OQHO- U MHOFOOCHOBHbIE) 1 6E30CHOBHbIE;

Mo BWOY OCHOBbl - Ha KapTOHHOW OCHOBE; Ha CTEKIOBOJIOKHUCTOMW OCHOBE; Ha OCHOBE W3 MOJIMMEPHbIX
BOJTOKOH; HA KOMBWHMPOBAHHOW OCHOBE;

no BuAy KOMMOHEHTa MOKPOBHOIO COCTaBa BSXKYLLEro unu Matepuana - OUTymHble; OUTYMHO-MONUMEPHbIE;
nonvMmepHble (3nacToMepHbIe BYNKaHU3UPOBAHHbIE N HEBYNKaHN3UPOBAHHbIE, TEPMOMNNACTUYHbIE);

no BMAYy 3alWMTHOrO CMNosi - martepuanbl C MOCLINKOW (KPYMHO3EPHUCTON, YeLlylyaTon, MEenKO3EepHUCTOMN,
NbINeBUAHON); MaTepuansl ¢ ONbron.

MacTnyHble KpoBenbHble MaTepuanbl NPeacTaBnsloT COOOW XMOKO-BA3KYHD OAHOPOAHYID Maccy, Kotopas
nocrie HaHeceHuUs Ha MOBEpPXHOCTb W TBepAeHWs npeBpallaeTcsl B BOOOHENpPOHULaeMoe nokpbitme. o cocrasBy
MacTuUKM AensT Ha OuTyMHble, OUTYMHO-NONMMEpPHbIE U nonumepHble. B coctaB MacTuk MOryT BXOAWTb
pacTtBopuTenb, pasbaBuTenb, HanomHUTenu Wn pasnuuHble gobasku. KpoBenbHble MacTUKM OTnUYalTCs OT
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PYMNOHHbIX KPOBEIbHbBIX MaTeprarnoB TeM, YTO popMUpylOTCA B NOKPbITUE (NNEHKY, MeMOpaHy) HEMOCPEACTBEHHO B
BOAOM30ISALMOHHOM KOBpE 1, B MPUHLMMNE, NOCNe TBepAEeHMS 00nafaoT TakMMm Xe CBOMCTBaMU.

MacTtuuHble kpoBernbHble Matepuansl B cootBeTcTBum ¢ TOCT 25591-83 knaccuduumupyoT no criegyrowmm
OCHOBHbIM NpU3HaKam:

MO Ha3HayYeHMIO - MpuKNeuBawLmne (AN MPUKNENBAHUS PYMOHHbIX KPOBENbHbLIX MaTtepuanoB W Ans
YCTPOMCTBA 3aLUTHOrO CNosi KPOBENb); AN YCTPONCTBA MAaCTUYHbIX KPOBESb;

Mo BWAY OCHOBHbIX UCXOAHbIX KOMMOHEHTOB - OUTYMHbIE; OUTYMHO-3MYNbCUOHHbIE; BUTYMHO-PE3MHOBBIE;
OUTYMHO-NONMMEpPHbIE; NONUMEPHbBIE U AP.;

no Buay pasbaButens - cogepxallne BoAy; OpraHMyYeckne pacTBOPUTENM; XUOKME OpraHu4eckme BellecTBa
(HedTAHBIE Macna, Xuakne HedPTAHblE BUTYMbI, T'yAPOH, Mas3yT);

Mo XapakTepy OTBEPXAEHMS - OTBEPXOaeMble, B TOM YnUCrne BYyfKaHusylowmecs (OAHO- U MHOrOCOCTaBHbIE);
HeoTBepXJaemble;

no cnocoby NpMmeHeHus - ropsune (C npegBapuTeNbHbIM NOSONPEBOM Nepes NpUMEHEHUEM); XONOAHbIE - He
TpebytoLme nogorpesa (cogepxallime pacTBOpUTENb U SMYNbCUOHHbIE).

LUTyyHble KpoOBenbHble MaTepuanbl - 3TO MeNnkKopasMepHble 3NeMeHTbl KPOBNU ANuHOW He Gonee 2,0 M u
wmpuHom - ot 0,15 o 1,0 m.

Vx pasnuyatoT:

no Matepuany - kepammyeckme, acbecToLeMeHTHbIE, LEMEHTHO-NEeCUYaHble, MONMMEPHbIE U BUTYMHbIE;

no chopme - BOMHUCTbIE, Na30Bble, NNOCKNE U Ap.;

no cnocoby KpenneHus - MpuKNenBaemMble, MNpuBMHYMBaEMble U (Mnn) npubuBaemble (rBo3gamu), C
KOMOMHUPOBaHHbLIM KpenneHmem (Hanpumep, 4acTUYHO npukneMBaemas bBuTymHas yepenuua);

no rmbkocTu - rnbkmne n Hermodkue.

MeTannuuyeckme KpoBenbHble MaTepuarnbsl KNaccuuUmpyoT:

no matepuany - CtTanbHble€ OLMHKOBaHHbIE U MeHbIE;

no nNpodurnto - NNOCKME U puUneHsble;

no cnocoby coegMHEHNsI CMEXHbIX TIMCTOB - hanbueBble N becdanbLeBbie;

MO HaNU4MIO NOMMMEPHOTO UMM OKPACOYHOIO NMOKPLITUS - C MOKPLITUEM M 6Ee3 NOKPLITUS,

no useTy (Nobble useTa).

Mem6paHHbie KpoBenbHble MaTepuanbl - 3TO KPOBEMbHbIE CUCTEMbI, BKMO4awlwme B ceba (Hapsay ¢
COOCTBEHHO MembGpaHamu) BonbLIOe KOMMYECTBO TOTOBbIX 3MIEMEHTOB, B TOM 4ucne, (PacoHHbIE 3MEMEHTHI,
npegHa3HavyeHHble NPakTUYeCKU AN YCTPOWCTBA MOObIX NPUMbIKAHWNA, €HOO0B U YrMOB KPOBMW, caMoKnedwuecs
NEeHTbl ANA HeCTaHOapTHbIX Y3MOB M ApyrMe KOMMMekTywlme, obnerdawowme nposeaeHne pabot u 3HaYMTENbHO
NoBbILLAOLLME HAOEXHOCTb KPOBMU.

12.3.2.1. HopmupoBaHue pacxofa KpoBernbHbIX MaTepuarnos

PaspaboTka HOpM pacxofa KpoBerbHbIX MaTepuanoB [OIbKHA OCYLLECTBMASATLCA B COOTBETCTBMM C
TpeboBaHuammn CHull 82-01-95 n PAOC 82-201-96.

MexpernoHanbHbIM LIEHTPOM MO LieHOO6pa30BaHMO B CTPOUTENBLCTBE U MPOMBILLNIEHHOCTU CTPOUTENBHBIX
mMaTepuanos, B passuTue TpebosaHun CHull 82-01- 95, paspaboTaHbl OCyaapCTBEHHbIE 3NIEMEHTHbIE CMETHbIE
HopMbl (TACH) Ha cTpoutenbHble paboTel (C6opHMk N 12 KpoBnu), koTopble npeaHasHadeHbl Ans onpeaeneHus
noTpebHOCTM B pecypcax (3aTtpatbl Tpyga pabounx, CTpOUTENbHbIE MalUMHbI, MaTepuansl) Npu BbINOMHEHUN paboT
MO YCTPOWCTBY OCHOBHbIX BUJOB KPOBEfb M COCTABMNEHUS CMETHbIX pacyeToB (CMeT) pecypcHbiM meTtogom. F[OCH
SABNSATCSA WMCXOAHBIMW HOpMaTvBamMu Ansi pa3paboTku eOMHUYHbIX PaCLEeHOK, MHAOMBUAYaNbHbIX W YKPYNMHEHHbIX
HOpM.

Mpn wncuucneHun o6bEMOB paboT no MNOKPbLITUID KPOBEMb CreayeT pPyKOBOACTBOBATLCS CrieayroLmMm
npasunamu:

1. O6bem paboT MO MOKPbITUIO KPOBEMb CneayeT WUCHUMCASATb MO MONHOW Mfowanu MNOKPbITUA COrmacHo
NPOEKTHbIM AaHHbIM, 6e3 BblyeTa nnoLaan, 3aHUMaeMon CryxOBbIMU OKHAMM U ObIMOBbLIMKU Tpybamu n 6e3 yyeTa mx
obaenku.

2. innHy ckaTa kpoBnY cnefyeTt NpMHUMAaTh OT KOHbKa A0 KpanHeln rpaHu KapHu3a: B KpoBrsx 6€3 HaCTEeHHbIX
xenobos - ¢ pobaenenmem 0,07 M Ha CnycK KpOBMW MOA KapHU3OM; B KPOBMSIX C KAapPHW3HbIMW CBecamu U
HaCTEHHbIMU Xenobamu - ¢ ymeHbLUeHueM Ha 0,7 M.

WcuncneHme o6 bemoB paboT Ha YCTPONCTBO CBECOB M HACTEHHbIX )XeNoboB NPOM3BOANTCS OTAENBHO.

3. lMpu noKpbITUAX C 3€HUTHbIMKM (PpOHapSAMKM NMoWwanb KPOBMM, COOTBETCTBYHLLAA TFOPU3OHTaNbHbIM
npoekumsim ooHaper No NX HapY>KHOMY KOHTYpY, UckntoyaeTcd. M3onaumio ctakaHoB 3eHUTHbIX oHaper 1 0baenky
NPUMbIKGHUI KPOBMNU K HUM criefyeT y4nTbiBaTb OTAENBHO.

4. Obbembl paboT, cBA3aHHbIE C MOKPbITUEM napaneToB, GpaHOMayapHbIX CTEH U APYrMX 3NIEMEHTOB, He
CBS13aHHbIX C OCHOBHbIM MOKPbITUEM KPOBNU, cnefyeT onpeaensatb AOMOMHUTENBHO MO NPOEKTY 1 3aTpaTthl MO HUM
npuHMMaTb No HopMmam CbopHuka N 12, Tabnuupsl 01-010.

5. O6genku Ha hbacagax NpMHUMAaKTCA Mo nnowaaun pacagos 6e3 BblMeTa NPOEMOB.

Hopmbl pacxofa MaTepuanoB Ha OCHOBHbIE BUAbI NMOKPLITUIM KpOBErb NprBeAeHbl B Tabnuuax 12.6. - 12.11.
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YCTPOMCTBO PYNOHHbLIX KPOBESb

[lepeueHsb MaTepnalisl En. |[Hopma pacxoma mnpu
paboT M3M. | YKJIIOHE KPOBJIMU,
% uma 100 xB.M KpOBJIU
no 2,5 bosee 2,5
KommuecTBO CJIOEB
3 4 5 3 4 5
1 2 3 4 5 6 7 8 9
YCTPOMCTBO KPOBJMU | MaTepmast xe.M|345|460|575 (341 |454 |567
U3 PYJIOHHEIX PYJIOHHEIE
MaTeprajJioB Ha KPOBEJILHEIE
Topauen MacTuka KT 581774774 |588 |784 (980
OUTYMHOM MacTuke |OUTyMHas
ropsauas
To xe, Ha MaTepnmast xe.M|345|460|575 (341 |454 |567
XOJIOOHOM PYJIOHHBIE
OUTYMHOM MaCTHKE |KpPOBEJIbHEE
MacTuka KT 240)1320(400 |240 |320 (400
OuTyMHAas
XOJIOZIHA S
To xe, Ha MaTepnmat xe.M|345|460|575 (341 |454 |567
IDerTeBO¥ MaCTMKe |pPYyJIOHHEE
KPOBEJILHEIE | KT 660(880(1100|660 |880 (1100
MacTuka
nertepas

YcTponcteo acbecToLeMeHTHbIX KpOBEMb

[lepeueHs padboT MaTepnalisl HopmMma
pacxoma
ua 100
KB .M
KPOBJIU
1 2 3
YCTpPOMCTBO KpPOBeJb U3 |AcOecTOolleMeHTHEE JIMCTH 135,0 xB.M
BOJIHMC THIX OBBIKHOBEHHOTO MNpPOobuiig
acbecTOoLEeMEeHTHEIX
JIMCTOB OOBIKHOBEHHOTO [IIpoKJIagKU TOJIEBHE 500 mr.
npodmiia no OepeBSHHOMN
obpemeTke C ee I'BO3OM KPOBEJILHEE 8,0 xr
YCTPOMCTBOM IIPH OLIMHKOBAHHLIE WJIN
KPEeIJIEeHMM T'BO3OAMU
WM WypyIiaMu Mypyner 85 MM 10,6 xr
aBJIOHE KOHBLKOBEIE MOJIMHOM 20 wmr.
120 MM
[IOKOBKU CTPOUTEJELHEE 5,0 xr
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[IOKOBKM OLMHKOBAHHEE 10,0 xr
MamBel M3 OLMHKOBAHHOM CTAaJIM 500 wr.
Bpyckmu 50x50 mm 0,54 xy6.m
IOockm 50 mmMm 0,48 xy6.mMm
T'BOo3Ou cTpouTenbHele 125 MM 5,6 xr
To xe, U3 BOJHUCTHX JincTel acbectroueMedTHele CB-1750(132,0 xB.M
acbecToLEeMeHTHBIX
JIMCTOB CPEeOHeTro Mypymner 85 MM wmym 10,6 xr
npodung
TBO3OM OLUMHKOBAHHBIE KpobBesbHue |8,0 xr
MamBel M3 OLMHKOBAHHOM CTAaJIM 500 wr.
[IpOKJIAOKY TOJIEBEIE 500 mr.
MaByioHE KOHBLKOBEE IJIMHOMN 20 wr.
1200 v
[IOKOBKU CTPOUTEJELHEE 5,0 xr
[IOKOBKM OLMHKOBAHHEE 10,0 xr
Bpycku 50x50 mm 0,54 xy6.m
IOockm 50 mmMm 0,48 xy6.m
T'Bo3au cTpouTenbHee 125 MM 5,6 xr
YCTpPOMCTBO KPOBEJb IO [JIucTe acBecTolieMeHTHHE 128,0 xB.M
TOTOBEIM BOJIHMCTHE KPOBEJIbHEIE
xeJjes300eTOHHBEM
NPOTOHAM M3 BOJIHMCTHX |CTajib JIMCTOBAA OLUMHKOBAHHASA 19,0 xr
acbecTolLEeMeHTHBIX
JIMCTOB DJIEMEHTH KpeIlJieHUus 11,5 xr
YHUOULUMPOBAHHOI'O
npobwmia BOJITEL CTajIbHEIE OLMHKOBAHHEE 7,7 oD
MacTuka TepMeTUSUPYIas 79,0 xr
YCTpPOMCTBO KPOBEJb IO [JIucTe acBecTolieMeHTHHE 128,0 xB.M
CTaJIbHEIM MPOTOHAaM BOJIHMCTHE KPOBEJIbHEIE
Cranb JIMCTOBAaA OLMHKOBAaHHASA 18,6 xr
DJIEMEHTH KpeIlJieHus 15,0 xr
BOJITEI CTAJIbHEE OLMUHKOBAHHEE 7,5 ko
MacTuka T'epMeTH3UpYyola s 77,7 xr
To xe, O HepeBSHHHEM |JIMCTE acbecToleMeHTHEE 125,0 xB.M
NpOoTOHAaM BOJIHMCTHE KPOBEJIbHEIE
Cranb JIMCTOBAA OLMHKOBAaHHASA 18,1 xr
BOJITEl CTAJIbHEE OLMUHKOBAHHEE 4,0 xr
DJIEMEHTH KpeIlJieHUus 4.6 xr
MacTuka TepMeTUSUPYOIas 76,3 xr
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YCTpOMCTBO YepenuyHbIX KpoBeb

[lepeueHs padboT MaTepnalisl HopmMma
pacxoma
ma 100
KB .M
KPOBJIU
YCTpOMCTBO KpPOBEeJb U3 |Uepenuiia pamoBas 1750 wr.
1a30BOM JIEHTOUHOM
Yepenuus 1o Yepenmila KOHbBKOBASA 40 wr.
IOEepeBSHHOM oOOpeleTKe
C ee YyCTpPOMCTBOM Bpycku 50x50 mm 0,9 xy6.Mm
PacTBOp LIEMEHTHO-M3BECTKOBLIM 0,27 xyB6.mMm
Cranb JIMCTOBAA OLMHKOBAaHHASA 30,0 xr
T'BO3OU CTPOUTEJILHEE 5,1 xr
[IOKOBKU 5,0 xr
To xe, W3 Ia30BOK Yepenuiia psaIoBasd 1550 wr.
MTAMIOBAHHOM UepPEelNIIL
Yepenniia KOHLKOBAS 40 wr.
Bpyckmu 50x50 mm 0,9 xyb6.Mm
PacTBOp LIEMEHTHO-W3BECTKOBLIMA 0,27 xyB6.mMm
Cranb JIMCTOBAA OLMHKOBAaHHASA 30,0 xr
T'BO3OU CTPOUTEJILHEE 6,2 ko
[IOKOBKU 5,0 xr
[IpoBOJIOKA 2,1 xr
To xe, W3 IJIOCKOM Yepenuiia psamoBasd 4150 wmr.
JIEHTOUHOM UepelnLbl
Uepenuiia KOHBKOBAL 40,0 wr.
Bpycku 50x50 mm 0,9 xyb6.Mm
PacTBOp LIEMEHTHO-M3BECTKOBLIMA 0,25 xy6.Mm
Cranb JIMCTOBAA OLMHKOBAaHHASA 30,0 xr
T'BO3OU CTPOUTEJILHEE 5,2 xr
[IOKOBKU 5,0 xr

Cocrtae paboT:

YCTPOWCTBO KPOBESb M3 OLMHKOBAHHOWM CTanu.

12-01-007-08 6e3 HaCcTeHHbIX xenobos;
12-01-007-09 ¢ HacTeHHbIMU xenobamu;
12-01-007-10 komnnekc paboT No HanmnaBnsAeMblM PYNOHHBIM MaTtepuanam B Ba CNosa ANng 34aHUN LMPUHOWN

oT 12 oo 24 meTpos.
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Mameputens 100 KB.M KpOBNK

ndp
pecypca

HammMeHOBaHMEe 3JIeMeHTa 3aTpaT

Eno.

n3Mep .

12-01-
007-08

12-01-
007-09

12-01-
007-10

4

MATEPVAIJIB

101-1875

CTajlb OLMHKOBAHHAaA JMCTOBAaH,
ToymmHa Jmcrta 0,7 MM

0,64

0,71

0,1

101-9121

MaTepuassl PyJIOHHEE KPOBEJILHEE
nns BepxHero cjos (Mapka Mo
[IPOEKTY)

KB .M

114

101-9122

MaTepurasisl PyJIOHHEE KPOBEJIbHEE
mna HyxHUX cyoes (Mapka 1o
[IPOEKTY)

KB .M

164

102-0060

IMjIoMaTEepPUAaIEl XBOMHEX 1OPOI .-
Jocku ofpesHble njuHOM 4 —
6,5 M, mmpuuon 75 - 150 mm,
Tomumuon 44 MM u Bosee,

Il copra

KyD.M

101-0195

I'Bo3ou TOJIEBHE KpyTJibele

3,0 x 40 mm

0,0071

0,0072

0,042

101-0782

TIOKOBKM M3 KBagpaTHHX
3aroToBOK Maccor 1,8 xr

0,052

0,073

101-1780

SMyJibCUSa OUMTyMHAs OJis
TUOPOUBOJIALMOHHEIX paboT

0,045

101-1371

MHYpPE PEe3MHOBRIE
NPAMOYTOJILHOTO CEeUYEHUS C
nnomaneio cedyeHmsa cBoune 30
no 50 xB.MM BKJIIOUMTEJILEHO

KT

0,4

402-9071

PacTBOpP T'OTOBHEIM KJIQOOUHEI
TAXEeJIEM leMeHTHBIN

KyD.M

101-0618

MacTuka THMOKOJIOBAd
CTPOUTEJIBHOT'O Ha3HAa4YeHUA
AM-0,5

KT

2,1

101-1755

Crayb IIOJIOCOBAS CIIOKOMHAasA
Mapku Cr3cm, mmpmuoi 50 -
200 mMm, ToymmHOM 4 - 5 MM

0,0013

101-0142

HOobenn c xaIMOPOBaHHOM
royoskor (B oBormMax) c
LMHKOBBEIM XPOMAaTUPOBAHHBIM
nokputeM 3 x 58,5 MM

0,0011

101-1680

[[aTPOHEl IJIS CTPOUTEJIBHO-
MOHTAXHOT'O MIMCTOJIETa

1000

mT -

0,125

542-0042

[lponan-06yTaH, CMeChb
TexXHMJecKas

KT

yCTpOIZCTBO KpoBeJib pa3finvHbIX TUNOB U3 MeTanjiodepennubl

Tabnuua 12.10

[ata neuyatn: 28.03.2011

Cuctema KoHcynbtanTtlnioc: ACMVIKT

Iver 175



"CMPABO4YHMK MO HOPMUPOBAHWIO PACXOOA MATEPUATOB U 3AMACHBLIX YACTEN HA TEXHUYECKOE OBCNYXXMBAHWE, PEMOHT TEXHWUYECKWX CPELCTB OAO "PX["
(YtBepxgeH OAO "PXK[" 24.11.2008 r.)

CocTtaB paboT: yCTPONCTBO KPOBEb
pa3nnyHbIX TUMNOB N3 MeTallioYepennubl.

Mameputens: 100 KB.M KPOBMK

Mnopp HamMeHOBaHMe 3JIeMeHTa 3aTpartT Eno. Pacxon
pecypca U3MEepEeHUs
4 MATEPVAJIE
101-0171|TBo3au NPOBOJIOUHHIE OLUMHKOBAHHBEIE IJIS |T 0,0112
acBecrouemenTHon kpoesu 4,0 x 100 mm
101-0195|T'eozau Toserne kpyruirie 3,0 x 40 M T 0,00045
101-0414 |Kpacku 0Jig HAPYXHEIX PadtoT: BamwmMTHAS, |T 0,0027
Mapku MA-015
101-1750 | KoHbKOBEHE CaMOPE3Hl OLUMHKOBAHHBIE 10 mT. 6,67
4.8 x 80 MM
101-1751 |lypynei-caMmopess C WeCTU— 10 wr. 100,8
BOCBMUTPAHHOM T'OJIOBKOM
4,5 x 25 (35) MM u cneumasbHOM
YILJIOTHUTEJBHOM npokiankoit (wantoit)
3 SI1IM
101-1758 |BuuTer camoHapesawomme 4,5 x 19 mm T 0,0014
101-1759 |TepMeTHK CUMIMKOHOBEIA IJIS HAPYXHEIX g 0,75
WBOB
101-1770|Tonbp C KPYNHO3EPHUCTOM I[IOCHIIKONA KB .M 3,62
Mapxku TBK-350
101-4134 |Inenka NOOKPOBEJILHAS KB .M 116
auTukoHmeHcaTHad (IUOPOM3OJIAUMOHHAS)
Tuna OTAKOH
101-9495 | Meramnouepenniia KB .M 126
101-9496 | [onomHUTENbLHEE 3JIeMEHTE T . I
MeTaJIJIOUEePENMUYHOM KPOBJIM
paszxeyioBKM, KOHBKM, EHIOBEH,
KapHW3HEIE M TOPLEBHE I[JIAHKMU,
BATJIYWKY M T.H-
104-0002 |BaTa MuHepabHas Ky®.M 0,31
102- IOCKM aHTMCENTHPOBAHHEE > OOpEesHEE
9098-1 nmvuon 4 - 6,5 M, mmpuuont 75 - 150 Ky®.M 1,47
MM, TosumHoM 32 - 40 mm 1l copra
102- BpyCky IepeBsHHEE IPONMTAHHEE IJMHOM|KYyO .M 0,46
9211-1 1 M n Gonee, mupuuon 40 - 75 M,
Toymmuon 22 - 32 mm | copra

|_|pI/IFOTOBJ'IeHI/Ie KpoBeJlbHbIX 6I/ITyMHbIX MacCTUK
CocrtaB pabot: 12-01-019-01
|_|pI/IFOTOBJ'IeHI/Ie KpoBerJibHbIX 6I/ITyMHbIX MacCTUK.

Mameputens: 1 T MacTuk
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HamMeHOBaHME B3JIEMEHTa 3aTpaT Eno. 12-01-
nzmepenusa |019-01

MATEPVAIJIE

BuTyMEL Heq_)‘I‘HHE;Ie CTPOMTEJIbHBIE KPOBEJIbLHBIE

Mapok BHK-45/190, BHK-45/180 T 0,82
AcBecT-HAalOJIHUTEJb T 0,1
Tanbk MOJIOTEM copT 1 T 0,1

12.3.2.2. MeToguka pacdeta HOpM pacxoa KpoBerbHbIX MaTepuanos

OCHOBHbIE TEPMUHBI, ONpeaeneHnst u cxema KpoBIu.

Kpbilla - BEpXHSIS KOHCTPYKUUA 34aHWS, OOHOBPEMEHHO BbIMOMHALLAA HeCyLLMe, rTMapon3onupyoLLme, a npm
BGecyepaayHbix (COBMELLIEHHbIX) KpbILLax U TEMMbIX YepAakax, eLle 1 Tennomsonupyowme pyHKLNK.

KpoBnsi - BepxHASA YacCTb KpbILLMW, NPeaoXpaHsaoLLas 3aaHne oT NPOHUKHOBEHMS aTMOCepHbIX OCaAKOB.

OnemeHT KpOBMNM - YacTb KPOBMU, KOTOPYIO MOXHO NpPeACcTaBuTb B BUAE NMOCKOW reOMeTpu4eckon urypel, u,
noabop NMCTOB KPOBEMBbHOrO Matepuana aAng KoTopon NpoM3BOANTCS OTAENBHO.

Ckart - HaKnoHHas NMNOCKOCTb 3reMeHTa KPOBMW.

MnaH «kpoBnn - cxema (4epTex) KPOBMM, Ha KOTOPOM BCE YyKa3aHHble pa3mMepbl COOTBETCTBYIOT
OENCTBUTENbHBIM pearnbHbIM pasMepam KOHCTPYKLUMUM HE3aBUCKMMO OT yria SKCno3uumm 3feMeHTOB KPOBIN.

Mpoekuunsa KpoBnU - cxema (YepTex) KPOBMU, HA KOTOPOM BCE YKa3aHHbIe pa3Mepbl COOTBETCTBYIOT NPOEKLMAM
pa3MepOoB KOHCTPYKLIMM Ha MITOCKOCTb, B KOTOPOW BbIMOTHEHA CXeMa (YepTex).

Pebpo - conpsixeHve aByx ckaToB, 06pasytoLee HaKMOHHbIN BbICTYNAtOLLMI yron.

KoHek - BepxHee conpsbkeHne AByX CKaToB, 06pasyloLlee ropu3oHTarnbHbIA BbICTYNALLUA Yron.

®pOoHTOH - CTOpOHa ckaTa, o6pasyroLlas TopeL, KpbILLW.

EHpoBa - conpsixeHue OBYX CTOPOH CKaToB, 06pasyloLlee HakMoHHbIN BxoadaLwmn yron (kenob).

KapHu3 - HWXHWIA TOPU3OHTanbHbIA Kpal ckaTa, obecneudmBarowmin 6ecnpensiTCTBEHHbIN CBOOOAHLIA MNn
OpraHn3oBaHHbIN OTBOA AOXAEBbIX U TambIX BOA,.

MpucTeHHoOe NpuMbIKaHWe - CTOpOHa ckaTa, NPUMbIKaoLLAs K CTEHE.

MepBas n Hambonee BaxHasa 3agaya NpU HOPMWUPOBAHWM pacxoda MaTepuanoB - 3TO onpefeneHuve
CYMMapHOW NroLagmn KpoBnu, a Takke pa3mepoB BCEX €€ N3MOMOB, Neperndos, TOPLEBbIX MU KAPHU3HbBIX CBECOB.

Ee MOXHO nerko pelnTb, MbICIIEHHO pa3byB KPOBIIO Ha COCTaBMAOLLME €€ NMPSAMOYrONbHUKA, TPEYrONbHUKU U
Tpaneuuun. Tak, K NpUMepy, KPOBN4, NokasaHHas Ha puc. 12.1, cOCTOMT U3 LWECTU SNEMEHTOB, NPEeACTaBIEHHbIX Ha
puc. 12.2, yeTblpex Tpaneuun u OByx TPeyronbHUKOB. VimMes pasmepbl BCEX 3NIEMEHTOB KPOBIM MOXHO BbIYUCMUTL
nnoLazm Bcex ee COCTaBNALLMNX, a TaKKe ee CyMMapHYyH nnowlab.

(Puc. 12.1)

(Puc. 12.2)

Ha ocHOBaHMM NPOEKTHbLIX FEOMETPUYECKNX PA3MEPOB KPOBMNU ONpeaensoTcs crneayolmne BenmUmHbI:

S - o6Lwas nnowiaab KpoBnu;

LkoH - o6Las AnvMHa KOHbLKOB KPOBNMN;

Lkap - AnvHa KapHU3HbIX CBECOB;

LTop - obwasa anvHa poHTanbHbIX (TOPLEBbLIX) YaCTEN KPOBMMU;

LeHn - obLiasa onvHa eHaoB;

Lnpum - obwasa AnvHa NpMMbIKaHUIM KPOBMNW K CTEHAM U KUPMWUYHbLIM Tpybam.

Ha cnegyrowem atane npov3BoanTCH NO3NEMEHTHbIV pacyeT HOPM pacxoa MaTepuanos, He0BxoanMbIx A4S
CcOo30aHuNA KpoBNu.

B kadvecTBe npumepa npueBegemMm anroputM pacyeTa HOpPM pacxoda psO4oBOW 4vepenuubl Ang YCTPOMCTBa
KpOBMW C 3agaHHbLIMKU NapameTpamu: S, LkoH, Lkap, Ltop, LeHa, Lnpum.

1. PacueT anemeHTHOM (MPOU3BOACTBEHHOW) HOPMbI pacxofa psaoBoM Yepenuubl, LT.:
H = Nu x S + Hno, (12.12)
roe:

H - anemeHTHasi Hopma pacxofa Yepenuubl Ha eaUHULY NPOAYKLMM CTPOMTENbHOro npouecca (KpoBns);
N4 - uMcTbIi pacxon MaTepuarnoB Ha efuHWLy MNPOOYKUUWM CTPOUTENbHOrO Mpolecca; KBagpaTHbI MeTp
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KpoBnu;

S - nnowaab Kposnu;

Hno - HopmatTMB TpygHOYCTPaHUMBbIX MOTEPb W OTXOOOB 4epenuvubl onpefensieTcd B COOTBETCTBUM C
"MpaBunammn paspaboTkM M NPUMEHEHMS HOPMATMBOB TPYOHOYCTPAHMMbIX NOTEPb U OTXOOOB Marepuanos B
ctpoutensctee (POC 82-202-96)".

2. PacyeT anemMeHTHON HOpMbI pacxoda KOHbKOBbIX YepenuL, LWT.:

Hxon = Lxou/lxon + Hmoo, (12.13)
roe:
HkoH - anemeHTHas HOpMa pacxoaa KOHbKOBOW vyepenuubl Ha egnHULY NpoAyKUunMn CTPOUTENbHOro npouecca
(kpoBns);

LKOH - obLas annMHa KOHbKOB KPOBIK;

IKOH - ANMHAa KOHBbKOBOW Yepenuubl;

Hno - HopmaTuMB TpyAHOYCTpPaHUMbIX NOTEPb U OTXOA4OB Yepenuvubl onpenensetca B coorseTcTtBum ¢ POC
82-202-96.

3. PacyeT aneMeHTHON HOPMbI pacxofa eHAOBbIX NaHOoK, LWT.:

Heun = Leun/lenn + Hoo, (12.14)
roe:
Ner, - 9NeMeHTHada HOopMa pacxoda €eHAOBbIX MMaHOK Ha eauHuly npoaykKunn CTpOUTENbHOro npolecca
(kpoBns);

LeHn - obliasa anvHa eHaoBs;

leHn - AnvHa eHOoBOW MNaHKK;

Hno - HopmaTuMB TpyAHOYCTpPaHUMbIX NMOTEPb U OTXOA4OB Yepenuvubl onpenensetca B coorsetcTtBum ¢ POC
82-202-96.

4. PacyeT arnemMeHTHOWM HOPMbI pacxofa KapHWU3HbIX MNaHoK, LWT.:

Hxap = Lxap/lxap + Hno, (12.15)
roe:
Her, - 9NeMeHTHada HOopMa pacxoda €eHAOBbIX MMaHOK Ha eauHuly npoaykKunn CTpOUTENbHOro npolecca
(kpoBns);

Lkap - onnHa KapHU3HbIX CBECOB;

leHn - AnvHa eHOoBOW MNaHKK;

Hno - HopmaTuMB TpyAHOYCTpPaHUMbIX NMOTEPb U OTXOA4OB Yepenuvubl onpenensetca B coorsetcTtBum ¢ POC
82-202-96.

5. PacyeT anemMeHTHOW HOpMbI pacxoda (PPOHTOHHbIX NAAHOK, LUT.:

Hrop = Lrop/lTop +Hmo, (12.16)

roe:

HTtop - aneMeHTHast Hopma pacxofa (PPOHTOHHbIX MMAHOK Ha eAuHULY NPOAYKUMM CTPOUTENBHOrO npolecca
(kpoBns);

Ltop - obwasa anvHa poHTanbHbIX (TOPLEBbLIX) YAaCTEN KPOBMMK;

ITop - oNMHa PPOHTOHHOW NNAaHKW;

Hno - HopmaTuMB TpyAHOYCTpPaHUMbIX NMOTEPb U OTXOA4OB Yepenuvubl onpenensetca B coorsetcTtBum ¢ POC
82-202-96.

6. PacyeT anemMeHTHOW HOpMbI pacxoda NnaHoK NPUMbIKaHUS, LUT.:

Hopum = Lnopum/ lopum + Hnoo, (12.17)

roe:

Hnpum - anemeHTHas HopMa pacxoAa NiaHoK NPUMbIKAHWSA Ha eguHULY NPoAyKLMM CTPOUTENBHOMO npolecca
(kpoBns);

Lapum - obLas AnvHa NpuMbIKaHUA KPOBMNW K CTEHAM U KUPMUYHBLIM Tpybam;
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InpuMm - onnHa POHTOHHOM NIaHKW;
Hno - HopmaTuMB TpyAHOYCTpPaHUMbIX NMOTEPb U OTXOA4OB Yepenuvubl onpenensetca B coorseTcTtBum ¢ POC
82-202-96.

7. PacyeT anemMeHTHON HOpPMbI pacxofa MIOCKUX KPOBENbHbIX NMMCTOB Ha 06paboTKy HeCcTaHAapTHbIX Y3MOoB,
KpOBNU, YCTPONCTBA BbIBOAA 30HAOB AbIMOBbIX TPYO, LUT.

Hopwma pacxofa KpoBenbHbIX IMCTOB OnpeaenseTcs KOHCTPYKTUBHO.

8. PacueT anemeHTHON HOpMbI pacxoda KpOBESbHbLIX CaMOpe30B, rBO3AeN B navkax:

Hcamopesos = Nu x S / 500 + Hmo, (12.18)
roe:
HcamopesoB - aneMeHTHas HOpMa pacxofa CamMope30B Ha edvHWULY NPOAYKUMKU CTPOMTENbHOrO npoLecca
(kpoBns);

NY - ynCTbIN pacxod camopesoB Ha eanHNLY NoLaan KpoBnu,

S - o6was nnowiaab KpoBnu;

500 - KoM4ecTBO CaMOpPE30B B MayKe;

Hno - HopmaTuB TPyAHOYCTpPaHUMbIX MOTEPb U OTXOAOB camMope3oB onpefenserca B cootsetcTeuu ¢ POC
82-202-96.

Mony4yeHHble pacyeTHbIM MyTEM 3HAYEHUS HOPM pacxoga maTepuarnioB Ha YCTPOMCTBO YepennyHOW KpOBMM
npegHasHavalTca Ans OnpeaeneHus HoOpMaTUBHOW MOTPEBHOCTM B MaTtepuarnbHbIX pecypcax npw BbINONHEHUU
3apaHHoro obbema pabor.

PaccmoTpum npumep pacdeta HOPM pacxoda KpOBENbHbIX MaTepuanoB ANs CO34aHUS KPOBMM (PUCYHOK
12.3).

(Pwnc. 12.3)

McxogHble fgaHHbIe Ansa pacyeTa.

KpoBnsi ByaeTt co3gaBaTbCsl HA OCHOBE KOMMO3UTHOM Yepenuubl: Spani, Roowod, RserBond.

MeToa ycTaHOBKU: hUKCaLmMs KPOBESbHbLIMW rBO3AMU K OBpeLleTKe.

MuHUMarbHbBIN Yron HaknoHa Kposnu - 12 rpaaycos.

K3san - koadhduumneHT 3anaca matepuana, npuHumMaem paBHbim 1,1.

MaTepmanbl M KOMNnNekTywuine

HamMeHOBaHMe MaTepMmala En.usm Bec, [Pazmep, MM YIOeJbHB pPacxon
KD (9) Ha usMepurens
(kB.M, T1.M)
Pamoeas uepenmua Spani 1 mr. 3,0 [135 x 410 2,2 mr. /xB.M
Panoeas uepemnuua Roowod 1 wr. 3,0 |135 x 410 2,11 wr. /xB.M
Panmosas uepenmua RserBond|1l mt. 3,0 [135 x 410 2,11 wr. /xB.M
KoHbKOBag uepenuia 1 wr. 0,6 |400 x 147 x 85 2,5 mr. / o.Mm.
EumoBa 1 wr. 2,88|200 x 380 0,45 wr. /o.m.
KapHusHasa IJIaHKa 1 mr. 1,1 (1400 x (148+24+10) (0,75 wr. /n.m
pasBepTKa
OPOHTOHHAS MJIaHKa 1 wr. 1,2 |1400 x (60+200+14) (0,75 wr. /n.m
pasBepTKa
[laHkKa OPUMBIKAHUS 1 wr. 1,1 |1400 x (60+17 +48) (0,74 wr. / n.m
pasBepTKa
Ilexop 1 xommnnu.|2,0 |- 1-2 xowmmnn Ha
OOBEKT
T'BO3OM 1 ynax. |5,0 |- 15 mr. / xB.M
5000 wr.
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3Ha4yeHMs1 OCHOBHbIX pa3MepoB KPOBIMN.

BC = 1K =10 m;

Bl =KC =8 wm;

FE=8wm;

AD =10 wm;

BA=JI=KJ=DC =3 wm;
AJ=JF=FA=EG=GD=DE=LO=ON=NL=OM=2mMm

AF =1wm;
FF'=1,73 m;
FF'=1, 73 m;

ML =MN =2,83 m;
MO' = 2,65 m;
BL=NC =4 m

dc =0,5m;
cb=1,0m.

Pacuert HOpPpM pacxoaa nposeaeH B COOTBETCTBUU C NOPAOKOM, U3NOXXEHHbLIM BblLLe.

OnpepgeneHve nnoLiaam KpoBnu.

Mnowaab KPOBMM COCTOMT M3 YeTblpex ckaTos (1, 2, 3, 4).

Mnowapek ckata 1.

Mnowapne ckata 1 coctouT M3 nnowanen npsmoyronbHuka ABCD, Tpaneuuun AFED, nnowapen 60koBbIX
NMOBEPXHOCTEN CryXxoBOro okHa (TpeyronbHukn LMO NMO) 3a BbiMeTOM MMOLWaAM NOBEPXHOCTM BPE3KWU CIyXOBOro
OkHa (TpeyronbHuk LMN):

S(ckaT 1) = S(ABCD) + S(AFED) + S(LMO) + S(NMO) - S(LMN) =
ABxBC + (FE + AD) x FF*/2 + LO x MO /2 + ON x MO /2 - LN x MO"/2
3x10+ (8+10) x1,73 /2 +2 x2 /2 +2x2 /2 -2 x 2,66 /2

46,92 (xB.M).-

Mnowagak ckata 2.

Mnowane ckata 2 coctouT M3 nnowagen npsmoyronbHuka IJGK, Tpaneuwn JFEG, nnowanen 60koBbIX
NMOBEPXHOCTEN CMyxoBOro OkHa (TpeyronbHukM LMO NMO) 3a BblMeTOM nNnowiaanM NOBEPXHOCTUM BPE3KM TpyObl
(npsAmoyronbHuk dcbs):

S(CKAT 2) = S (1J6K) + S (JFEG) - S(dcbs) =
1J x GK + (EF + JG) x FF"/2 + dc x cb =
3x10+ (8 +10) x 1,73 /2 - 0,5 x 1,0 = 48,07 (xz.m).

Mnowaab ckatoB 3 u 4.
Mnowaau ckatoB 3 1 4 paBHbI:

S(cxaT 3) = AJ x FF*"/2 =2 x 1,73 /2 = 1,73 (xB.Mm)-
Mnowaab kpoBnu.

S xpoemm = S(CKAT 1) S(CKAT 2) + S(CKAT 3) + S(CKAT 4) =
= 46,92 + 48,07 + 1,73 + 1,73 = 98,45 (xB.Mm).

Onpenesnenne myvHe xoHbkos (Lxon).

Lxou=FE + MO + JF + AF + EG+ ED = 8 + 2 + 2 + 2 + 2 + 2=18 (n.m).
Onpenesnienue nymHe xapunzos (Lxapw) .

Lxanp=lK + BL + NC + AJ + GD = 10 + 4 + 4 + 2 + 2 = 22 (n.m)-
Onpenesnenue nnuHel eHnoBu (Lenm).

Lenn=LM + MN 2, 83 + 2,83 = 5,66 (u.m)-

Onpenesnenve mymHue Topuok (LTop) -

Lrop=1J + AB +KG + DC +LO + ON =3 + 3 + 3 + 3 + 2 + 2=16 (z.m).
Onpenesenve myvHe npumeikadui (Loprm) .

Lopmm. Tpy6=2 x (dc + cb) = 2 x (0,5 + 1,0) = 3,0 (n.m)-

OnpegeneHne HOPM pacxofa KPoBernbHbIX MaTepuarnos.
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PacueT HOPMEl pPacxoma PANOBOM UYepPEeIuLiH.
Komumrexuma Spani (1 xB.m =2,2 wr.):
Huepenuus = S xpoBmm X g X Kzan.= 98,45 x 2,2 x 1,1 =
238,24 (ur.).
Kosumexums Roowod m  RserBond (1 xe.m =2,11 wr.):
Huepenuus = S kpoemm X g X Ksan.= 98,45 x 2,11 x 1,1
228,5 (ur.).-
Pacuer HopMel pacxoma koHbkoBux udeperuy (lxon.uepennum = 0,4 m).
Hrxon. uepenuu = (Lxon / lxou.uepenuue) X Kzsan =
(18 : 0,4) x 1,1 = 49,5 (ur.)-
Pacuer HopMmul pacxoma ennobmx muanok (lenm. nmawxm = 2,0 m.m).
Heun. nmanxu = (Leun / lenn. mnankm) X Ksan =
(5,66 : 2) x 1,1 = 3,08 (ur.).
Pacuer HopMEl pacxoma kapHusHux miaHok (lxapu. mmamox = 1,4 m ).
Hrxapu. mmauok = (L xapu. mmanox / lxapu. mmanok) X Ksan =
22 :1,4) x 1,1 = 17,3 (ur.)-
Pacuer HopMel pacxoma ¢poHroHHEx miaHok (lpponT. mmanox = 1,4 m).

Hoport. mmauox = (Lrop / ldpour. mmanox) X Ksan =
(16 : 1,4 x 1,1 = 12,3 (ur.)-
Pacuer HopMu pacxoma myaHok npuMukanuga (I nmadmox mpumek. = 1,4 m).
Honanox npumex= (Lopum. Tpy6 /1 nnanox npumex.) X Kzsan =
(3,0 - 1,4 x 1,1 = 2,36 (ur.)-
PacueT HOPMH pacxoma kpobesbHeix camopesos (1 ymax. = 5000 wmt.)
H camopesoB = S kpomymu X 15 X Ksanm = 98,45 x 15 x 1,1 =
1624 (wr.) wm 0,32 ynaxosxu (1624 : 5000).
PacueT HOPMH pacxola KOMIJIEKTOB IJid NOEeKOPATUBHOTO OQOPMIIEHMS .
1 xoMmmyiexT, MO YCJOBMAM MOHTAaXa KPOBJIMU.-
Mpumeydarue. OpobHyo YacTb HOPMbI pacxoda OKPYITIST [0 LENoro 3HaYeHust C y4eTOM CriaHMpPOBaHHOIo
YPOBHA 3anaca.

12.3.3. MeToguka HOpMUMPOBaHUA pacxoda cTekna

O6Lwune ceeaeHus.

Haubonbliee konuyectso ctekna (cbiwe 50%) B Mmpe BoipabaTbiBaeTCA B BUAE NMMCTOBOMO CTEkNa.

JIncToBbIM CTEKNOM Ha3biBalOTCA U3AENUS M3 cTekna, BblpabaTbiBaeMble B BMAE MIAOCKUX NIMCTOB, TOMLMHA
KOTOpbIX Marna Mo OTHOLWEHWIO K ANMHE W WwupuHe. B cooTBeTcTBUM C pasHbiMu cnocobamu ¢opmoBaHUSA
(BbIpaboTkM) NMCTOBOE CTEKNO ObiBAET TAHYTOE, MPOKaTHOE U MONMpoBaHHOe. ACCOPTUMEHT NWCTOBOrO CTEKna,
BblpabaTbiBAEMOro CTEKONIbHOW MPOMBILLIIEHHOCTBLIO, BECbMa pa3HOOOpaseH, YTO MOXHO BUAETb W3 criegytoLlen
knaccudukaumm (pnc.12.3).

JInctoBoe CTEKNO CRyXWT AN OCTEKMNEHUS OKOHHbIX W ABEpHbIX NMPoemoB, (boHapen BepxHero ceeta U
BUTPVH, @ TaKke ABMNSETCS NCXOAHBIM MaTepuanom Ans CTeKNonakeTos.

OKOHHOe cTekno - 6ecuBeTHOE NPO3paYHOe TAHYTOE NIMCTOBOE CTEKMO C rMaakumy NoBEPXHOCTAMM.

OcCHOBHbIMK TpeboBaHNAMU, NPEABbSABNSEMbIMU K OKOHHOMY CTEKMy, ABMSIOTCS BbICOKas CBETOMPO3pPavyHOCTb
(B 3aBMcMMOCTM OT TOMnwmMHbl OT 84 pgo 87%), AOCTaTOMHas MexaHudeckast NMPOYHOCTb, BbICOKas XMmuyeckas
CTOWKOCTb, MMWHMMarbHble HEPOBHOCTM Ha MOBEPXHOCTU (MOMOCHOCTb WAM  BOSIHUCTOCTb), MUHMMAarbHOE
coaepKaHne MHOPOOHbIX BKITKOYEHWI (Ny3bipy 1 Ap.).

B cootBetctBMM ¢ TOCT 111-90 OKOHHOE CTEKMO MOCTaBMSETCH 3aKka34yuKy B BUAE MEpPHOro CTekna, NncThbl
KOTOpPOro MmeroT WupunHy B npegenax 400...1600 mm, anuHy 400...2200 MM ¥ TONWMHY 2...6 MM (Tabnuua 12.12).
3aBoapl n3rotaenueatoT okono 30 pa3amepoB MEPHOrO CTeKNa.

XapakTepucTuka nMcToBOro CTPOUTENbHOro CTekna

Tabnuua 12.12

ButpuHHOE cTekno, kak U OKOHHoe, 6ecuBEeTHO U MNpO3payHO M OTNMYaAETCs OT OKOHHOro 6onbLuMK
pa3mepamu. [NonnpoBaHHOE BUTPUHHOE CTEKINO NPUMEHSIIOT AN1S1 OCTEKIIEHUSA BUTPUH U 6ONbLINX CBETOBLIX MPOEMOB
B TOProBbiX U 06LLECTBEHHbIX 3aaHusaX. Ero BeipabaTbiBaoT HenonnposaHHbiM B cooTBeTcTBMM ¢ FTOCT 7380-77 n
nonupoBaHHbIM (TOCT 13454-77).

BbicokokayecTBEHHOE TAHYTOE MOMMPOBAHHOE CTEKMNO MOABEPraloT YMNPOYHEHUIO 3aKankow (CTanuHWUT) unm
N3roTaBNUBAIOT B KM€ MHOIOCIONHOrO cTekna (TPUMNMeKC) C O4HOW UM HECKOMBKUMW OPraHN4YeCKUMU Npocnonkamm
W MUCMOMb3YT AN OCTEKNEHNs aBToMobuUnen, camoneToB, Xene3Ho40POoXHOro TpaHcnopTa, CyAoB, a Takke Ans
Opyrux uenemn.

MebenbHoe CTEKIOo - NPEMMYLLLECTBEHHO NPO3paYHOe NIMCTOBOE HEMONMPOBAHHOE UMW NONMPOBAHHOE CTEKIO
no NOCT 6799-80. TonwwuHa nucToB cTtekna - 3...9 MM, gnuHa - 300...1800 MM, wnpurHa - 800...600 mm. OHO MoXeT
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ObITb TaKkKe LBETHbIM MUIK y30pyaThbiM.

3epkanbHOEe CTEKIO - NPo3payHOe NMUCTOBOE CTEKIO TOMWUHOW 4...7,6 MM, BbICOKOKQYeCTBEHHOE, TAHYTOE,
nonvpoBaHHOE UM nonydeHHoe dnoat-cnocobomM (Ha NOBEPXHOCTU pacnnaBneHHoro onosa). OHO NpeaHa3HavyeHo
ONS U3roToBMeHUs 3epkan, rmaBHblM 06pa3omM, MebenbHbIX.

BesonacHble M ynpodHeHHble NUCTOBblE cTekna. be3onacHbIMM HasblBalOT Takue CcTekna, KoTopble npu
pas3bvBaHuM OT ygapa He [alT ocTpbix ockornkoB. K 6Ge3onacHblM OTHOCAT apMmMpoOBaHHOE, 3akaneHHoe W
6€e30CKON0YHOEe MHOrOCNOMHOE CTEKMO.

ApmMUpOBaHHOE CTEKMNO - 3TO FIMCTOBOE CTEKMO, BHYTPU KOTOPOro napansenbHO Mf0CKOCTU MOBEPXHOCTU
NponoxeHa MeTannuyeckas ceTka.

ApMMpPOBaHHOE CTEKIO OTHOCUTCS K rpynne Ge3onacHbIX CTEKON, TaK Kak ero paspyLlueHue He AaeT najarLmx
(oTCKakmBaloLLMX) OCKOMKOB. JTO MO3BONSIET NPUMEHSATL €ro AN YCTPOMCTBA hOoHapen NPOMBILLMEHHbIX 30aHUIA 1
OCTEKINEHNSA NOMELLEHUI C NOBbILLEHHbIMU TPEBOBaHMAMM K 6E30MACHOCTU U OTHECTONKOCTU OCTEKNEHNS.

B cootBetctBUM ¢ TOCT 7481-78 apMmMpoBaHHOE CTEKIO BbinyckaeTcsa AnuHon ot 800 go 2000 MM, LUMPUHOW
o1 400 oo 1600 MM 1 TonwmHon 5,5 mm ansa 6ecuBeTHOro U 6 MM ANS LIBETHOIO CTEKNa.

12.3.3.1. HopmaTtuBHbIe noka3aTenu pacxofa MaTepvarnos Npu NpoOu3BOACTBE CTEKOMbHbIX paboT

[na pa3paboTkn pecypcHbIx CMET U BeOOMOCTEN NOTPEBOHOCTN B MaTepmanax u U3genusax npu BbINONTHEHUN
pasnuyHbix BWAOB CTEKONbHbIX paboT paspabotaH u BBegeH B pencteue C6opHuk 15.05 "HopmatusHble
nokasartenu pacxoga matepuanoB. CTekonbHble paboTbl”.

B ocHOBY HOpMaTMBHBLIX MOKasaTenen MonoXeHbl MNPOM3BOACTBEHHbIE HOPMbI pacxoja MaTepuaros,
onpegenswme MakcumanbHO AOMYCTUMbLIA pacxod MaTepuarnoB Ha MNpoOM3BOACTBO eAUHWUUbI  MPOAYKLUK
CcTpouTenbHOro npouecca (paboyen onepaumm) 3agaHHOro Kavyectsa MpuM LaHHOM YPOBHE TEXHMKWU, TEXHOMOIuM,
opraHmMsaumm CTpOUTENbCTBA M WUCMOMNb30BaHWMM MaTepuanbHbiX PEeCcypcoB, COOTBETCTBYHLUUX TpeboBaHMAM
CTaHO4apTOB Y HOPMATUBHbIX JOKYMEHTOB.

Hopmamu yuTeHbl UuCTbI pacxod M TpygHOyCcTpaHuMble NOTepu (OTxoAdbl) MaTepumanos, obpasylimecs B
npegenax CTPOUTENbHOW MOLWAnKM, Npy BbIMOMHEHWN pabounx onepauuii, NpegyCMOTPEHHbIX TEXHONOrnewm wu
opraHusauuvern Nnpon3BoacTBa.

B HOpMbI He BKITHOYEHbI:

noTepu M oTxo4bl Matepuanos, OOYCMNOBMEHHbIE OTCTYMMEHMEM OT PernaMeHTUPOBAHHbIX TEXHONOMMYECKUX
NMPOLIECCOB U PEXUMOB paboThbl, HApYLIEHUMEM YCTaHOBMNEHHbIX MPaBUN OpraHv3auuun, Npov3BOACTBA U MPUEMKU
paboT, NpMMeHeHNeM HeKka4yeCTBEHHbIX MaTepuarnos;

notepu wu oOTxodbl MarepuanoB, obpasyllmeca Mpu TPaHCNOPTUPOBAHMM UX OT MOCTaBLiMKa [0
NPMOOBEKTHOrO CKNaza CTPOUTENbHON NMAOLAOKN;

pacxon mMaTtepuarioB Ha PEMOHTHO-3KCMMyaTaumoOHHbIE M NPOU3BOACTBEHHO-3KCNIyaTaLUNOHHbIE HYXObl B
YacTu N3roTOBMEHMS, PEMOHTA M 3KCMyaTaumMmM OCHacTKu, npucnocobnexHni, CTeHao0B, CPeaCcTB MexaHm3aumm 1 T.0.

Hopmbl pacxopa ctekna B C60pHUKE AaHbl B ABYX BapuaHTax:

npu packpoe Ha CTpoUTenbHOW nroLlazke (MoCTaBka CTekna B 3aBOLACKOM aCCOPTUMEHTE);

npw LLeHTpann3oBaHHOM packpoe Mo crneumdurkauum CTpouTerNbHbLIX OpraHmM3aLmni.

Hopmbl pacxoga matepuanoB (CTEkNO, 3amaska, LUTanuky OepeBsiHHble, rBO34M CTpouTernbHble U Apyrue
MaTepuansl) npuBefeHbl Ha 100 KB.M.NNOLWaAM OCTEKNEHUs] OEePEBSHHbIX OKOH MU BGankOHHbIX ABEPEN B XUITbIX U
OOLIECTBEHHbIX 34aHUAX, BUTPWUH, [OEPEBsHHbIX MNEeperopofok, CTEHOBbIX WNM (pOHApHbIX MNepenneToB
NPOMBbILLAIEHHbIX 30aHUN.

Hopwmbl pacxoga maTepuanos crpynnupoBaHbl No TPeM pasgernam.

Pasgen 01. OctekneHwe [epeBSHHbIX OKOHHbIX MNEPEnneToB, ABEPHbIX MONOTEH WM BUTPUH JKUMbIX Y
00LLEeCTBEHHbIX 30aHUIA:

Tabnuua 15-201. OcTekneHne CTEKNOM OKOHHbIM OKOH 1 ABeper BankoHHbIX;

Tabnuua 15-202. OcTekneHne CTEKNOM OKOHHbIM NPOYUX ABEPEN, BUTPUHHBIM - ABEPEN N BUTPUH;

Tabnuua 15-203. OcTekneHne OKOHHbIM CTEKITOM TOSLWLMHOM 4 MM OKOH, ABepel GankoHHbIX;

Tabnuua 15-204. TporiHoe oCTeKNeHne AepeBSAHHbIX NEPENNETOB CTEKNOM OKOHHbIM 3 MM;

Tabnmua 15-205. TpoMHOe OCTEKNeHNE AEPEBSIHHbIX MEPENNETOB B XWMbIX U OBLLECTBEHHbLIX 34aHUNAX
CTEKITOM OKOHHbIM 4 MM;

Tabnuua 15-206. OcTekneHvne ABePHbIX OAMHAPHbLIX MONOTEH NPW TOMLWUHE CTekna 5 Mm.

Pasgen 02. OcTtekneHve nepenneToB NPOMbILLSIEHHbIX 30aHWUIA:

Tabnuua 15-207. OcTekneHve AepeBsiHHbIX NepenfneToB NPOMbILLNEHHbIX 34aHUN,

Tabnuua 15-208. OcTekneHne cTanbHbIX NepenneToB NPOMbILLIIEHHbIX
3aHun.

Pasgen 03. OcTekneHne KOHCTPYKUUA NPOUNbHBIM CTEKITOM:

Tabnuua 15-209. OcTekneHne OKOHHbIX NEePEnIeToB METaNMMYEeCKUX U AePEBAHHbLIX MPO(UMNBHBIM CTEKITOM,;

Tabnuua 15-210. OcTekneHne neperopoaok NPoubHbIM CTEKIOM;

Tabnmua 15-211. OcTtekneHve B MNOCTPOEYHbIX YCNOBUSAX MEeTannMyecknx nepenseToB ABYXCIOWHbLIMU
cTekrnonakeTamu.
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Hopma pacxoga maTtepuanoB Ha NPOU3BOACTBO paboT MO OCTEKNEHWI0 ornpedensieTcss Mo Kaxgomy
OTAENbHOMY 3aHNI0, COOPYKEHWIO, TEXHUYECKOMY CPEeACTBY U MOXET ObITb onpeaerneHa no gpopmyne:

H = Hyp x S +Huno, (12.19)

roe:

H - Hopma pacxoga mMaTepuanoB Ha BbIMOMHeHWe paboT no onpefeneHHOMY BUAy OCTEKNEHUS KOHKPETHOro
34aHNS UMY COOPYXKEHUS;

Hyp - HopmatmB pacxoga maTepuanosB Ha 100 kB. MeTpoB nrowagu onpegerieHHoro Buaa OCTeKNeHus
(yoenbHbI pacxon);

S - Heobxo4MMas Nnowlaab OCTEKNEHMS MO AaHHLIM pabounx YepTexen, pasMepHOCTb onpeaenseTcs Mcxoas
13 pa3mMepHOCTM UCMONb3yeMoro HopMaTuBa;

Hno -HopMaTuB TPyAHOYCTPaHMMbIX NOTEPb 1 OTX0A0B B cooTBeTcTBMM POC 82-202-96.

PaspaboTaHHble 1 npuBedeHHble B COopHUke 15.05 HopMbl pacxoga MaTepuarnoB MOTyT MCMoSb30BaTbCS
BCEMW CTOPOHaAMMW He3aBUCMMO OT HhOpM COOBCTBEHHOCTU M BEOOMCTBEHHOW MOAYMHEHHOCTU ANs onpeneneHust
NoTpeBHOCTM B pecypcax Npw BbIMONIHEHUM CTPOUTESNbHbBIX M MOHTaXHbIX paboT, pacyeTa NnaHoBoW M dhaKTUYeCcKoi
cebecToMMOCTH yKa3aHHbIX paboT Ha OCHOBE KarbKynMpOBaHWS M3OepKek NPOM3BOACTBA B LieHax U Tapudax Toro
nepuoaa, a4nst KOTOPOro ONpefensieTcs CMeTHasi U hakTUYeckasi CTOMMOCTb paboT.

12.3.3.2. HopmupoBaHue pacxofa OKOHHOro cTekrna

Mpu npoBegeHUM TEXHNYECKOro 0BCnyXMBaHUSA U peMoHTa TexHudeckux cpeacts OAO "PXKI" ncnonbaytotca
pasnuyHble BUAbl IMCTOBOrO M OKOHHOrO CTekmna. Takke B HacTosLWwee BpeMs 4acTo UCMNONb3YTCA pasnuyHbie BUAbI
CTEKINOMNakeToB, KOTOPble MPUMEHSAIOTCA Kak NpW peMOHTEe MOABMXHOrO cocTaBa, Tak WM MNpu MpOBEAEHMM
TEeXHUYEeCKOro ob6CcnyKmBaHms apyrux TEXHNYECKUX CPEACTB.

Mpn peMOHTE NOABMXHOIO COCTaBa Havbonee LIMPOKO MCMONb3yTCs cTekno okoHHoe (TOCT 13521-68),
cTekno nnockoe 6esonacHoe "CtanuHut" unu "Tpunnekc" (TOCT 5727-88E), BMeCTo OKOHHOro 5 - 6 MM, a Takke
CTEKNO  BbICOKOMpPOYHOE  3nekTpooborpeBaemoe aAna  noboBbix U OOKOBbIXx OkOH  BaroHa (TY
5923-011-00287266-2002). Kpome TOro, LUMPOKO MCMOMb3YIOTCA: HENONMUMPOBAHHOE 1 MONMMPOBaHHOE CTekno 1 un 2
coptoB no FOCT 5727-88, y3opuaTtoe ctekno 1-ro copta no NOCT 5533-79.

Mpu TexHnyeckom oBCNyXMBaHUM U PEMOHTE NMOABWXHOIO COCTaBa MOryT MEHATbCS CTekna GO0KOBbIX OKOH,
OBepen 1 neperopogok NaccaxmpCcKux BaroHOB, NTOKOMOTUBHOM TAMM, BaroHOB 3MeKTPONoe3aos U AM3erb-Noesaos
MarucTparnbHbIX >XenesHblx AOpor, a Tak Xe NoGOBbIX OKOH MOTOPHO-TOMOBHbIX BAaroHOB 3rEeKTPONOEe3aoB U
Ans3enb-noesnos.

Pacxon OKOHHOro cTekrna 3aBUCUT OT TWMa, KOHCTPYKUMW MepenneTtoB M COOTHOLIEHUWA UX pa3MepoB Mo
LWMPUHE 1 BbicOTe. KOHCTPYKTMBHBIN pacxoq CTekna Takke 3aBUCUMT OT TOSLUMHbI OKOHHOW KOPOOKW, LUMPUHbI
00BA304HbIX BpYCKOB nepenneTa, pa3mepoB GopToyek U opamyr, KONMYECTBA U LUMPUHBLI FOPOLINBLKOB, KONMYECTBA
CTBOPOK.

lMpousBoacTBEHHAs HOpMa pacxofa CTekna Ang OKOHHoro nepenneta H (B kB.M) MoxeT ObiTb onpeaeneHa
pacyeTHbIM MeTOO0M Mo opmyrne:

H= ——mmmmmmem , (12.20)

roe:
H - Hopma pacxoga OKOHHOro CTekna Ansa opraHM3aumm OCTEKINEHNS OKOHHOMO nepenneTa;
HY - YNCTBIN, KOHCTPYKTUBHbLIN pacxod CTekra KB.M;

a - NPOLEHT OTXO40B U NOTEPb CTEKNa.

KOHCTPYKTMBHbLIA pacxof CTekra ycTaHaBNMBaeTCA Ha OCHOBaHUU YEPTEXHbIX Pa3MepPOB KOHKPETHbIX TUMOB
nepenneToB 1 NX 3NeMeHToB. BenuuvHy oTxogoB onpeaensaoT Npon3BOACTBEHHLIM METOA0OM, OHA 3aBUCUT rMaBHbIM
obpa3om, OT pasMepoB OTXOAOB M3-3a HEKPATHOCTM UCXOAHLIX FIMCTOB CTEKNa UM BENMYMHA OTXOA0B MOXET ObITb
NpuHATa B COOTBETCTBUM C HOPMOW OTXOA0B, ycTaHoBneHHon B PAC 82-202-96.

Ha ocHoBe NpPOM3BOACTBEHHLIX AAHHbIX MOXET ObITb paccuMTaH Ko3ddUUMEHT packpos cTekna ans
onpeneneHHbIX TUMOB NepenneTos:

(12.21)

MpoueHT 0TX040B NpU packpoe MOoXeT onpeaenaTbca no opmyne:

al = (1 - kp) 100%. (12.22)
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BenuuuHa notepb OKOHHOrO CTekna BcneacTane 604 (a2) npu packpoe onpeaensaeTcsi OnbITHbIM MyTEM U He
OOIMKHa npesbIwaTh 1%.

Mpumep. Onpepenute HOpPMYy pacxoga CcTekna [Ans OOHOro ABYCTBOPYATOrO OKOHHOrO nepenneta C
(POPTOYKOM MpU CReayrLmnx NCXOOHbIX AaHHbIX: pasMepbl nrowaaen ocTekneHns B cTeBopkax 1000 600 1 900 600
MM, B popTouke 250 250 mmMm, koacpduumeHT packpost Kp = 0,97, notepu ctekna oT 605 npu packpoe COCTaBnsioT
1%.

UnCTbIN KOHCTPYKTUBHBIN pacxof CTeKa COCTaBuUT:

Hy=1,0x0,6 + 0,9 x0,6 + 0,25 x 0,25 = 1,2025 (kB.Mm).

OTxoabl npu packpoe al =(1 - 0,97)100=3%.

OBwWwwni NpoueHT OTXOA0B 1 NOTEpPb:

azal+a2=3+1=4%.

Hopma pacxofa cTekna Ha OCTekrneHvue oOHOro nepernera CoCTaBuT:
1,2025 x 100

H= e = 1,2526 (xB.Mm)-
100 - 4
Ha 1 kB.M OCTEKNEHNsi HOpMa Pacxofa COCTaBUT:
1,2526

= —————- = 1,04166 xB.M.
1,2025
Hopma pacxoga okoHHoro ctekna Ha 100 KB.M OCTEKNneHuUss MOXeT ObiTb onpeaeneHa U B 3aBUCUMOCTU OT
nnowagm OCTeKMNeHus, TOMWUHbI CTekna M cnocoba ero peskm C y4eTOM HOPMaTUBHO YCTAHOBMEHHbIX HOPMbI
noTepb M OTxoAo0B. [laHHble MO BennYuHam noTepb U oTxoaoB, B cooTBeTcTBUM ¢ (POC 82-202-96), npuBeneHs! B
Tabnuue 12.13.

Tabnuua 12.13
Ea. nam. - 100 kB.M nnoLlagn OCTEKNEHNSN

CrexJio HOprI IIOTEPb M OTXOIOB, %, IIpy IrJomaigr Hape3KN
OKOHHOE

‘I‘OJ'[U.U/IHOIZ, B 3aBOIOCKOM acCCOpTMMEHTE B 3adKa3HOM aCCOpTMMEHTE
MM

[Iomwans Hape3aHHBEIX CTEeKOJI, KB.M

no 0,2|mo 1,0|no 2,0|60mee|no 0,2({mo 1,0|no 2,0|60mee

2,0 2,0

2,0 6,0 8,0 - - 3,4 7,0 - -

2,5 4,0 5,0 - - 1,2 1,4 - -

3,0 2,5 3,0 4,0 - 0,8 0,8 1,1 -

4,0 1,5 1,5 2,5 3,0 0,3 0,5 0,7 1,0

5,0 1,2 1,0 1,5 2,0 0,2 0,3 0,5 0,7

6,0 1,2 1,0 1,5 2,0 0,2 0,3 0,5 0,7

TunoBble HOPMbI €CTECTBEHHOMW YObinNu (60s) cTekna npu ero TpaHCNOPTUPOBAHUM XKEeNe3HOLOPOXKHbIM UK
BOAHbIM TPAHCNOPTOM COCTaBNAOT MO AaHHbLIM, NpuBedeHHbIM B P C 82-202-96:

1,0% oT Macchl cTekna npy TpaHCNopTUPOBaHMUM B YHUBEPCAlbHbIX KOHTENHEPAX;

0,8% oT macchbl cTekna npy TpaHCNopTUPOBaAHUM B CMELKOHTENHEPAX;

1,5% oT Macchkl CTekna nNpy TpaHCNOPTUPOBaHMK B AoLaTomn Tape.

Mpumep. OnpegenuTtb HOpMYy pacxofa ctekna (4 Mm) Ans OAHOro ABYCTBOPYATOro OKOHHOrO nepenneTa ¢
(POPTOYKOM MpU CReayrLmnX NCXOOHbIX AaHHbIX: pasMepbl nNrowaaen octekrneHms B ctBopkax 1000x600 n 900x600
MM, B popTouke 250x250 MM, CTEKNo NOCTaBMANoOCb B CMELKOHTEMHEepax >Kene3HoAOPOXHbIM TPaHCMOpPTOM B
3aBO/JCKOM acCOpPTUMEHTE.

UnCTbIN KOHCTPYKTUBHBIW pacxof CTeKrna COCTaBuUT:
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Hy=1,0x0,6 + 0,9 x0,6 + 0,25 x 0,25 = 1,2025 (kB.Mm).
OTxoabl Npy packpoe cTekrna TOoMLWMHON 4 MM 1 nnoLLazbio o 2 kB.M cocTaBaTt 2,5% (al = 2,5%).
OTxoabl eCTeCTBEHHOM YObINM Npy TPAHCMOPTUPOBaHUK B CrieuKoHTenHepax coctasat 0,8% (a2 = 0,8%).
OBLLUMI NPOLIEHT OTXOA0B U MOTEPb COCTABUT BENTUYUNHY:

a=al+a2=25+0,8=3,3%.

Hopma pacxopa cTekna Ha OCTEeKINeHne OHOro rnepenneTa CoCTaBuT:
1,2025 x 100

H= ————mmmmmm e = 1,2435 (xB.MM).-
100 - 3,3
Ha 1 kB.M OCTEKNEHNsi HOpMa Pacxoaa COCTaBUT:
1,2435
H= —————- = 1,0341 (xB.Mm)-
1,2025

naBa Xlll. HopmnpoBaHue pacxoga abpasnBHbIX MaTepranos
13.1. O6Liune cBeaeHus

AbpasuBbl - 3TO TBepable Menkue YacTuubl, ucnonb3yemble B CBOOOAHOM MMM CBSI3@aHHOM Buae Ang
MexaHudeckon 0bpaboTkm nagenun. MNMpuHUMN nx 4eNCTBMA 3aknoyaeTcs B yaaneHnn martepuana obpabartsiBaemon
MOBEPXHOCTM OCTPbIMM BbICTYyNamu abpasuBa. [lpy 3TOM OT abpasmBHbIX YacTuL, MMEKLUX, Kak npaBuIio,
KpUCTamnmnmMyeckylo CTPYKTYpY, OTKanbiBalOTCA MMUKPOCKONMUYECKME Kpynuubl, obpa3yda HoBble paboune KpOMKMU.
OCHOBHbIE XapaKTepUCTMKM abpasuBHbIX MaTtepuarnoB - MUKPOTBEPAOCTb, MeXaHM4eckasi NPOYHOCTb, XPYMNKOCTb U
pasmep 3epHa.

MaTepvnanom anst n3rotoBneHnst abpasmBoB MoryT BbiTb Kak NpoAyKTbl MPUPOOHOrO MPOUCXOXOEHWS, TakK U
WCKYCCTBEHHO CO3[aHHble. VICKYCCTBEHHble MPUMEHSITCA LWMpe, OT4acTM WM3-3a XMMWUYECKOro cocTaBa W
(Pn3NKO-MexXaHNYECKNX CBONCTB.

UckyccTBeHHble abpasuBHble MaTtepuanbl oTnu4yaroTcs 6onblieri CcTabunbHOCTBIO (PUBNKO-MEXaHUYECKUX
CBOWCTB MO CPpaBHEHUIO C NpMpoaHbIMU. B HacToswee Bpems MCKYCCTBEHHbIE abpa3nBHble MaTepurarbl NPakTUYecku
MOMHOCTbIO BbITECHUNUN B MPOMBILLNIEHHOCTU NpupogHble. K MCKYCCTBEHHBbIM abpasvBHbIM Matepuanam OTHOCATCS:
anmas cuHTeTu4eckun, kapbug 6opa, kapbua KpemMHUs, TexHMYecKoe CTekno, anbbop (D0PO30H), ANEKTPOKOPYHA 1
ap.

Anma3s cuHteTudeckmn (mapkupoBka - ACB, ACP) - abpasvBHbIi mMaTepuan, nonydaemblii CUHTE30M U3
rpaduTa npu BbICOKMX AaBrneHusx n TemnepaTtype. CBOMCTBA M MPUMEHEHWE aHanornyHo npupogHomy. [pwu
N3roTOBNEHNN MHCTPYMEHTA OCHOBHOW XapaKTEPUCTUKOW SBMSIETCA coaepXaHve anmasa B ariMa3oHOCHOM Ccroe
Unn KoHUeHTpauusa anmasa. 100% KoHuUeHTpauum cOOTBETCTBYET ero coaepxaHue B konuyectse 4,39 kapata B 1
KyD.CM anMa3soHOCHOro crnosl. BeinyckatoT MHCTPYMEHT ¢ KoHLUeHTpaumen 50, 75, 100%, no 3akasy - 25, 125 n 150 %.

Kapbug 6opa (MmapkupoBka - kapbug 6opa) - abpasvBHbIN MaTepuan, nonydaemMbliii B 3NIEKTPUYECKUX Nevax n3
GOopHOW KMCcnoTbl M HedTsiHOro Kokca. Teepgocte no MOOCy - 9,32; mukpoTrBepaocTb - 4000-4500 krc/kB.mm;
NNoTHOCTb 2,48- 2,52 r/kyb.cm. NMpumeHsieTcst B BUAE NOPOLLKOB M NacT AN AOBOLKU PEXyLLero MHCTpyMeHTa u3
kapbuaooBonbpamoBbIX U KapOUOOTUTAHOBLIX CMNaBOB.

Kapbug kpemHusi (mapkupoBka 64C-62C u 55C - 52C) - abpasuBHbIN MaTepuan, npeacTaBnsawowmi cobom
XMMU4eckoe coeaMHeHue kpemHusa ¢ yrnepogom (SiC), tBepgocte no MOOCy - 9,1; mukpoTteepaocte 3300-3600
Krc/kB.MM, NOMy4YaeMblil B ANEKTPUYECKMX NeYax U3 KBapua 1 HedTAHOro kokca npu Temnepatype 1500-2300 rpaa.C.
PasnunuatoT 3eneHbii U YepHbIn kapbua kpemHus. 3eneHbln kapbua KpemMHusi CoaepXXUT MeHbLUle npumecen, bonee
XpYnok, umeeT bornee BbICOKyt0 abpa3nBHy0 cnocobHOCTb. LLIMpoko ncnonb3yetcsa aAns Bcex BUAOB LUNUEOBansHOro
WHCTPYMEHTA.

TexHuyeckoe cTekno (mapkupoBka - 71 F) - 6onm nuctoBoro v OyTbINOYHOrO CTekna, nocne ApobneHns u
pacceBa nony4vatoT WMA3epHO M WNUANOPOLLKKN, MPUMEHAEMbIE ANSA U3rOTOBIEHUS WNNGOBanbHOW LWKYPKU ANS
obpaboTku aepesa.

Onbbop (60po30H) - Kybuyeckun HUTpUA Gopa. MNonyvalT u3 rekcaroHansHOro HUTpMaa 6opa nNpu BbICOKMX
AasneHusax n Temnepatype. lnotHocTb (B npeaene) 3,45 - 3,54 r/ky6.cM, MmukpoTBepaocTb (B npegene) 8000 -
10000 krc/kB.MM. PasHoOBMAHOCTb Kybuyeckoro HuUTpuga 6opa, paspaboTaHHas 3a pybexom, umeeT TOProByto Mapky
- 0opo3oH. MVcnonb3yeTcd B MNPOMBILUNEHHOCTM [OCTATOYHO LUMPOKO, B OCHOBHOM KaK aHanor anmasHoro
WHCTPYMEHTA.

OnekTpokopyHA - abpasvBHbIN MaTepuan, cocToswmni m3 kopyHaa (Al203) n Hebonblioro komuyecTsa
npumecen. [lpOMBILLINEHHOCTL MNPOM3BOAUT HECKONbKO pPa3HOBWAHOCTEW 3MeKTPoKopyHAa, B TOM  4ucne
HOpMarnbHbIV, 6GenbIA, XPOMUCTbIN, TUTAHUCTbLIN, LIMPKOHUEBLIA, MOHO- U CDEPOKOPYHA.

Haunbonee LLIMPOKO MCNOMb3YOTCA HOPMAanbHbIN 3NEKTPOKOPYHA (MapkuMpoBka - 16A - 12A), nonyvyaembii B
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ANEKTPU4EeCKMx neyax u3 GokcutoB (MmMkpoTBEpAOCTb (B npeaene) 1900 - 2000 krc/kB.MMm, NIIOTHOCTL (B npeaene)
3,85 - 3,95 r/ky6.cm).

Benbin anekTpokopyHa (MapkupoBka - 25A - 22A) - mony4yaloT B 3MEKTPUYECKMX Neyax pacnnasrieHuem
rmuHosema (MMKpoTBEpAOCTb (B Npegenax) 2000 - 2100 krc/kB.MM, MNOTHOCTb 3,9 - 4,00 r/kyb.cm).

KopyHa umpkoHMeBbIi (MapkupoBka - 38A) - pa3HOBUOHOCTb 3MEKTPOKOPYHAA C MPUMECHHO OKUCU LIMPKOHUS
(ot 10 po 45%) mcnonb3yeTcs ANs TSHKeNbIX 06AMPOYHbIX onepaumi (MUKpoTBepAoCTh (B npegenax) 2300 - 2400
Krc/kB.Mm, nnoTHocTb (B Npedenax) 4,05 - 4,15 r/ky6.cm).

M3 aTux BMOOB 3aneKkTpokopyHAOB npousBoauTcs Ao 80-90% abpasvBHOrO MHCTPYMEHTa CaMOro pasHoro
HasHauyeHus. B cneumanbHbiX WHCTPYMEHTax MWCMNOMb3YTCA 3MEeKTPOKOPYHAbl XPOMUCTBIA U TUTAHUCTLIN
(mapkmpoBka - 34A - 32A u 37A), umewwme OTnMYHble OT 6Genoro anekTpokopyHaa cBoncTBa 6Gnarogaps
COOTBETCTBYHOLLUM NPUMECSM.

MoHokopyHa, (mapkupoBka 45A - 43A) - wnud3epHO npeacTtaBneHO MOHOKpUcTannamy B OTnuvudmMe ot
HOpPMarnbHOrO 3MEeKTPOKOPYHAA, MMEILWEero MOMMKPUCTaninyeckylo CTPYKTypy, 4To obecneuvBaeT ero 6Gonee
BbICOKYIO PEXYLLYI CMOCOBHOCTD.

CdpepokyHa (mapkupoBka - OC) - abpasvBHbIN MaTepuan B BUAE MOfbIX KOPYHOOBbIX cdep, Ucnonb3yercs
ans 06paboTku MArkUX U BA3KMX MaTepUarnoB: KOXW, Pe3uHbl, MNacTMacchl, LIBETHbIX METanmos 1 T.4.

UckyccTBeHHble abpasvBHble MaTtepuarnbl, MOMyYeHHble MNMaBKOM MMM MpupoaHble, OOObITbie U3 Heap,
noABepralT COPTUPOBKE, a 3aTeM nepepabaTbiBaloT NoO ONpefeneHHbIM TEXHONOMMYECKUM CXemMaMm, BKIYaLWmm
apobneHue, nameneyeHve, pasnuyHble Buabl oboralleHus, TepMmmuyeckyto obpaboTky 1 knaccudpmkaumo (pacces,
rmapo- unu nHeBmMoknaccudukaumsa n T. 4.), Ana nonydeHus wnmdoBarnbHbiX MatepranoB ¢ pasMepamMmu 3epeH ot
2000 go 1 mKm.

3epHoBoOV cocTaB B0MbLUIMHCTBA WU OBanNbHbIX MaTEPUAnoB, NOMyYeHHbIX N3 NCKYCCTBEHHbIX 1 MPUPOOHbIX
abpasuBHbIx MaTepuanos, pernameHTupyetca FOCT 3647-80 "Matepuansl wnudoBaneHble. Knaccudumkauus.
3epHnCTOCTL U 3epHOBOM cocTaB. MeTogdbl koHTpons'. CraHgapT pacnpocTpaHseTcd Ha  WnvdoBanbHble
MaTepuanbl U3 MCKYCCTBEHHbIX U MPUPOAHbIX abpasnBHbIX MaTepuanos, 3a UCKMOYEHWEM LWnudmMaTepmnanos u3
CMHTETUYECKMX M NPMPOAHBIX anmasoB, a Takke n3 kybudeckoro HuTpuaa 6opa (ansb6opa).

LUnndoBaneHble MaTepurarnbl B 3aBUCUMOCTU OT pa3mepa 3epeH ocHoBHon cpakumm no FOCT 3647-80 genat
Ha cnefytoLume rpynnbi:

Tpynna Marepuasa PasMep 3epeH, MKM
nub3epHo 2000-160
Imdropomxm 125-40
MuxpoumndropomKm 63-14

TOHKME MUKPOUIUOIOPOMKM 10-3

3epHuUcToCTb WnMd3epHa U WnMdnopoLlkoB 06o3HayaT kak 0,1 pa3amepa CTOPOHbI SI4ENKU CUTa B CBETY B
MUKPOMETpPax, Ha KOTOPOM 3afepXnBarloTCA 3epHa OCHOBHOW dopakuuun, a 3epPHUCTOCTb MUKPOLLITMAINOPOLLIKOB - MO
BEpXHEMY npefeny pasmepy 3epeH OCHOBHOW dpakuumn ¢ gobasneHmem 6ykebl M. B 3aBMCMMOCTI OT MPOLEHTHOrO
COAEPXaHUA OCHOBHOW pakLmm 0603Ha4YeHNEe 3ePHUCTOCTU LINudmaTepmanos SONOMNHST GyKBEHHbIM MHOEKCOM
(B, N, H, O) B cooTBeTcTBUM € Tabnuuen 13.1.

Tabnuua 13.1
O0603HauyeHns 3epHUCTOCTY LINudmaTepuanos

Numexc njasa obo3HadeHud |MMHMMaJIbHOE cogepxaHme OCHOBHOM d_)paKLU/H/I

Ka4eCcTBa nns 3epHucrocren, %
200-8(6-4|M63-M28 | M20-M14 | M10-M5

B (Bucuee) - - 60 60 55

I (nosemensoe) 55 55 |50 50 45

H (mopwmarnbhoe) 45 40 |45 40 40

I (momycTumoe) 41 - |43 39 39

K npuvpogHbIM (ECTECTBEHHBLIM) abpa3nBHbLIM MaTepuanam, MMeL MM NPOMbILLIIEHHOE 3HAaYeHUE, OTHOCHTCS
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anmas, rpaHar, KOpyH, KpeMeHb 1 ap.

Anmas (mapkupoBka - A) - MMHepan, COCTOSALLMI U3 KPUCTanmM4Yeckoro yrnepoaa ¢ Kybuyeckow CTpyKTypou
peweTkn. Obnagaetr Hambonblue TBEPAOCTbIO M3 BCEX W3BECTHbIX abpasvBHbIX MaTepuanoB (TBepAOCTb MO
MOOCy 10,0, mukpoTBepgoctb 8600 - 10000 krc/kB.mMm). o 80% pobbiBaeMbix anmasoB MCNonb3yeTca Ans
TexHu4decknx uenen (20% unayT Ha M3roTOBMEHWE IOBENUPHbLIX n3genuin). Macca anmasa onpeaenseTcsa B kaparax.
OpouH kapart paseH 0,205 rpamma. M3 TexHnyecknx anmas’oB U3roTaBNUBAKTCA MHCTPYMEHTbI AN WnudoBaHus,
OOBOLKU 1 PE3KM pasnuyHbIX MaTepuanos, Ang 6ypeHus ropHbix nopos, 06paboTkun kamMHS, CBEpNeHnst cTekna u T.4.

paHaT (MapkupoBka - 92 E) - MuHepan, npeacTtaBnsowmnin cobor coefuMHeHne antoMrHus, xenesa, xpoma,
KanbLUusl, MarHUst 1 MapraHua ¢ KpeMHekucrnoTon. B 3aBucuMoCTM OT npumMecen rpaHaTt GblBaeT TEMHO-KPaACHOro
(nupon), kpacHoro (anbMaHOMH), OpaHXEeBO-XenToro (cneccapTuH), Oypo-KkpacHOro, 4YepHoro (aHapaguT) unu
n3ympyaHo-3eneHoro (yBaposuT) LBeToB. MukpoTBepgocTb (B npegenax) 1300 - 1650 krc/kB.mMM, TBEPAOCTb MO
MOOCy (B npegenax) 6,5 - 7,5; nnotHocTb (B npegenax) 3,5 - 4,2 r/kyb.cm. [MonyyaoT wnud3epHoO wu
MUKponopoLlky. NepBoe MCNONb3yT ANst U3rOTOBNEHUS WNMEOBaNbHON LUKYPKU, NMpUMeHsaemMorn npu obpaboTke
Aepesa, nnacTmMacc, Koxu. Bropble - B cBo6ogHOM BMae npu obpaboTke cTekna.

KopyHa - 4epHas nopofa, COCTOsilas B OCHOBHOM W3 KpUCTanmnuMyeckonW okucu anomuHmusa (Al203) ¢
HebonMbLLOW NPUMECHIO KBapLia 1 Apyrux MuHepanos. LiBeT 3aBucuT oT npumecei: KpacHblr, BypbIn, XeNTbI, CUHUNA,
cepbii unu 6enbin.

MnoTtHocTb (B Npegenax) 3,9 - 4,1 r/ky6.cm, MukpoTBEpAOCTL (B Nnpeaenax) 1900 - 2220 krc/ks.MM; TBEPAOCTb
no MOOCy - 9,0. UsroTaBnmBatoT LUNUNOPOLLKN AN NPOM3BOACTBa abpas3vBHOrO UHCTPYMEHTA Y MUKPOMOPOLLIKA
ONS NONUPOBKK CTEKMNa U MeTanna.

KpemeHb (MapkupoBka - 81 Kp) - nnoTHasa ropHasi nopoa, CoCToswas U3 KpemMHe3eMa 1 MUKPOCKOMUYECKNX
3epeH kBapua u npumecewn. LiBeT oT cBeTno-ceporo go 4epHoro. MukpoTtBepaoctb (B npegenax) 1000 - 1100
Krc/kB.MM, NNOTHOCTb (B npegenax) 2,5 - 2,6 r/ky6.cm. MNpumeHaeTca Ans M3roToBneHns WnnudoBanbHOW LLKYPKU,
naywen ans obpaboTku koxu, aboHuTa, Aepesa.

Haxpak - TOHKO3epHUCTas ropHas nopopa, cocrosiwas u3 kopyHga (4o 30%), marHeTuTa C MPUMECHIO
rematMta u kBapua. Mcnonb3dyetca ansa wnucoBaHus cBob6oAHbIM 3epHOM. MOXHO OTHECTM K ApEeBHENLINM
abpasnBHbIM MaTepuanam, UCNonb3yeMblX YHENTIOBEKOM, B YACTHOCTU, A11S1 MENbHUYHbIX XXEPHOBOB.

M3 abpasmBHbIX MaTtepuanoB M3rotaBnmealT abpasvBHbIN UHCTPYMEHT.

ABpPa3snBHbIA UHCTPYMEHT - 3TO MHCTPYMEHT MM HAbop MHCTPYMEHTOB, OnpeaensloLL MM NPU3HaKoM KOTOPOro
ABNSAETCA Hannuue abpasnBHOro Marepuana, npou3BOAsALLEro MexaHM4Yeckyto 0bpaboTky nsgenus.

ABpa3suBHbIA MHCTPYMEHT - 3TO PEXYLUMA MHCTPYMEHT. [pouecc pesaHus OCyLLeCTBNAETCA MHOXECTBOM
3epeH abpa3uBHOro matepuvarna, u3 KOToporo U3roToBMeH MHCTPYMEHT.

Bce paHHble O KOHKPETHOM MHCTPYMEHTE 3aKoA4MpOBaHbl B BUAE YCMOBHOrO O0O3HAYeHuWs. YCrnoBHOe
0b03HayeHne abpas3nBHOro MHCTPYMEHTA BKIOYaEeT B cebs cnefytoLLme xapakTepucTmku:

TMNopasMep UHCTPYMEHTA;

BMA, Mapky 1 3epHUCTOCTb abpa3vMBHOro Matepuana;

cTeneHb TBEPAOCTU MHCTPYMEHTA;

BV M MapKy CBA3KMU,

pabouyo CKOPOCTb MPUMEHEHNSI UHCTPYMEHTA,;

Knacc TOYHOCTH.

Kpome TOro, B xapaktepucTuKe MOryT yKa3biBaTbCHA NPOLEHTHOE coAepKaHMe Nop B BbICOKOMOPUCTbIX Kpyrax u
BMA MPOMUTKN MHCTPYMEHTA.

AGpasuBHbIA MHCTPYMEHT NMPUMEHSAIOT Ans 00paboTku NpakTU4ecku BCeX M3BECTHbIX MaTepuanoB (cTanb,
UyryH, UBEeTHble MeTanmbl 1 Cnnasbl, AepeBO, CTEKNo, pe3nHa un Ap.). PasnuualoT cnegywouwime suabsl abpasmBHOM
obpaboTku: wnudgosaHne, NonupoBaHWe, OOBOAKY, CynepuHMLLIMPOBAHME, XOHUHrOBaHWe, oTpesky. Ons aTtmx
uenew NpUMeHsIOT abpasmBHbIN MHCTPYMEHT PasnuyHbIX TUMOB U KOHCTPYKLIMIA:

WnmndoBanbHbIE KPYri, B TOM YMcne WwnudoBanbHbIe rONoBKY;

OTpe3HbIE KPYTH;

WnmMdoBanbHbIE CErMEHTHI;

abpasmBHble Bpycku;

abpasnBHbIi MHCTPYMEHT Ha IMOKOW OCHOBE C HaHECEHHbIM Ha Hee crnoem LNudoBanbHOro mMaTepuana,
3aKpenneHHoro CBA3KON (LnudoBanbHas LWKypka n U3genus n3 Hee);

abpasuBHble Kpyru;

nonnpoBarnbHbIE KPYru.

ABpasunBHbIN MHCTPYMEHT NCMOMb3YeTCs B NPOMBILLMIEHHOCTU Ha CReayoLLmX onepaumsx:

npeunsnoHHoe WM oBaHNe OTBEPCTUN,

BHYTPEHHEEe 1 TopLeBoe LWNugoBaHne KaHaBOK, Na30B, BbITOYEK,

3aTouka M 3anpaBKa PasnUYHOro PexyLlero MHCTPYMEHTA,

3a4YNCTKa CBApPOYHbIX LUBOB,

yaaneHue pXaB4yuHbl U 3ayCeHLIEB,

0obpaboTka paCoHHbIX NOBEPXHOCTEN LITAMMNOB, NpeccdopM 1 np.
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AbpasuBHasas u anmasHas o6paboTka 3aBOeBbiIBAaE€T BCE HOBble MO3MLUUM B pPasfMyHbIX OTpaCnsax
NMPOMBILLMEHHOCTU U YXKE He SIBNSIETCS NUllb CNOocoBoM nonydyeHnst HeobxoaMMOro Knacca YMCToTbl MOBEPXHOCTU
Jetaneun, a CTaHOBUTCS Of4HUM M3 Hanbonee npousBoAUTENbHbIX METOAOB 06paboTkyn pasHoobpasHbIXx METanmMos,
YCMELWHO 3aMeHsi onepauuu, BbINOMHAEMbIE Ha MeTanmnopexylimMx CTaHkax. 3JTo obycrnoBnuBaeTcs Bce
BO3pacTalLWmMMn TpeboBaHUAMN K YUCTOTE, TOYHOCTU U B3aMMO3aMEHSIEMOCTU AeTaneun, a Takke pacluMpeHnem
obrnactv npyMeHeHUsa BbICOKOMPOYHbIX 1 TpyaHoobpabaTbiBaeMbix MeTannoBs, cnnasoB M MaTtepuanos. LLupokoe
NPUMEHEHNEe HOBbIX MeTOAOB (opmMoobpas3oBaHusA (NMUTbSA MoA AaBNeHWeM, NUTbS B BbiMNaBngeMble MOLENM,
LUTAaMNOBKW, BblAaBnumBaHus, oopMoobpasoBaHnsi B3pbIBOM W Ap.) NMO3BONSAET NpuMbnuante pasmepbl 3aroToBOK K
pasmepamM roToBblx nsgenuun. Npy 3TOM 3aroTOBKW, MWHYHA onepauuu TOYEeHUs, CTporaHus unu dopesepoBaHns,
nocTynarT HeNnocpeacTBEHHO Ha abpa3uBHyo 06paboTky.

AbpasuBHaa obpaboTka B psge crnyyaeB MPUMEHSETCH Kak eAMHCTBEHHO BO3MOXHbI MeTon obpaboTku,
Hanpumep, TOHKoe WnNudoBaHWe M NOMMpPOBaHWE FIMCTOBOW CTanu, B TOM 4YuChe Hepxaselouwen, wnudoBaHue,
nonnpoBaHve M paspe3ka TOHKOCTEHHbIX TPYO M3 HepxaBewLllen crTanu, 3a4McTka CBapHbIX LUBOB, MONyveHue
JeTanen ¢ LepoxoBaToCcTbio noBepxHocth Ao 0,020 - 0,008, abpasmBHasi NHEBMO 1 rmapoobpaboTka MUHMATIOPHBIX
aetanen cBob6ogHbIM 3epHOM, 06paboTKa HEKOTOPbIX KPMBOJTMHENHBLIX MOBEPXHOCTEN 1 T. M.

Mporpecc TexHonoruu wnudoBaHUA MO3BONSAET pelwatb npobnemy co3gaHus aBTOMATUYECKUX NMHUNA, Ha
KOTOpbIXx BCs obpaboTka 3aroToBOK [0 TpebyemMon reomMeTpuryeckord TOUYHOCTM U LLEePOXOBATOCTM MOBEPXHOCTU
npov3sBoanTCcsa abpasvBHbIMW M anMasHbiMM WHCTpPyMeHTamu. [pomagHoe 3HauveHue npu obpaboTke TBepabix
CnnaBoB M pa3HOOOpa3HbIX M3HOCOCTOMKMX MaTepuanos, a Takke AepeBa, MnacTMacc, CTekna, KaMHa U Opyrux
MaTepnanoB UMEIT ariMa3Hble UHCTPYMEHThI B COYeTaHuu ¢ abpasnBHbIMU.

MpumeHeHne abpasnBHbIX 1 anMasHbIX UHCTPYMEHTOB NO3BONSET MEXaHM3NpoBaTb NpoLeccbl 06paboTku, BO
MHOrO pas yBenuYUTb NPON3BOAUTENBHOCTL U 06nerynTb Tpya paboumx. [Napk cTaHKoB, OCHALLEHHbIX abpa3nBHbIMU
MU anvasHbIMKU WHCTPYMEHTaMK, COCTaBnsieT B HacTosiwee Bpems okorno 20% obuwero crtaHodyHoro napka. B
NOALUUMHMKOBON M B paae ApYrux oTpacnen NpoMbILLNIEHHOCTU yaenbHbIN BEC CTaHKOB Ans abpa3uBHOM 06paboTku
nocturaet 60% u bonee.

AGpa3suBHble WHCTPYMEHTbI MPUHATO AENWTb Ha TpU BuAA: XeCTkMe, MMOKMe U UMHCTPYMEHTbl B BuAe
cBoboaHbIX abpa3nBoB 1 nacT.

KecTkne NHCTPYMEHTHI.

MHCTpyMEHTbI huKCUpoBaHHOW OOPMbI - 3TO KPYrM BCEX TUMOB, KOMbLa, CErMeHTbl, LUNUdoBarbHbIe rofoBKY,
6pyckn. Nommnmo abpasmMBHOro maTepmana onpeaeneHHoOn 3epHUCTOCTN B COCTaB 3TOr0 BUAa MHCTPYMEHTa BXOAAT
opraHuyeckas Unmn kepammyeckas cBsika v ynpodHsoLwme snemMeHThl.

MHCTpYMEHTbI Ha OCHOBE OpPraHM4ecKkom CBSI3KM MMEIOT TEMNMOBbIE OrpaHUYeHUs], 4To TpebyeT NCNonbL30BaHUA
oxraxgaroLLnx XUOKOCTEN N OHU Takke NoABep)KeHbl BO3AEWCTBUIO Lenodvyern. Ho anacTM4HOCTb opraHuku aenaet
He3aMeHMMbIM TakoW MHCTPYMEHT ANs onepawmi no CHATUIO0 60MbLUMX NPUNYCKOB, Hanpumep, npu odampke.

Mniocbl KepamMnyecKon CBA3KM - BbICOKas OMHEYNOpHOCTb, XMMMUYeckas U BOAOCTOMKOCTb. K nx HegocTtaTkam
OTHOCMUTCS XPYMKOCTb W, Kak CneacTBue, HENPUrOAHOCTb AN paboT C BbICOKOW yaapHow Harpyskoun. [pu aTtom
Kepamuyeckasi CBA3ka XOpoLwo "AepXut" popmy, 4YTO BaXHO MPU BbICOKOTOYHOM LWANGOBaHMU, UMEET BbICOKYHO
NM3HOCOCTOMKOCTb W BblAepXXUBAET BbICOKME TemnepaTypsbl.

Xapaktepuctuka abpasmBHOro UHCTPYMEHTa, B BMAE YCMOBHOro 0603HauyeHus, 0b6si3aTenbHO yKkasbiBaeTcs B
HOpMaTUBHO-TEXHUYECKON OOKyMeHTauuwn. Tak, Hanpumep, B cootBeTcTBUM ¢ TOCT 2424-83 wunudoBanbHbIN Kpyr
06o03HavaeTcs Kak:

1 500 x 50 x 305 242 10 Cc2 7 K 35 m/c A 1 xn TOCT 2424-83,

YTO O3HAyvaeT: Kpyr NNOCcCKUn npsimoro npoduns Tvn 1 ¢ HapyxHbiM gametpom D = 500 mm , Boicoton T = 50
MM, AMaMeTpoMm nocagoyHoro otBepctua H = 305 MM, BbINONMHEH M3 GEenoro 3anekTpokopyHaa Mapku 24A,
3epHucTocTbio 10, cteneHbto TBepgoctu C2, HOMEPOM CTPYKTYpbl 7 (CpefHen), Ha kepamunyeckon cesaske K, ons
paboTbl co ckopocTbio 35 M/c, knacca TOYHOCTU A, 1-ro Knacca HeypaBHOBELLEHHOCTH.

Mpumep ycnoBHOro o6o3HaveHus WNuMgoBanbHOro Kpyra ns ansbopa:

1 a1 250 x 16 x 76 x 5 Jjn J12 c2 x 7 100,

rae 1AL - kpyr nnockun npsamoro npocung, anametp D = 250 mm, BoicoTa T = 16 MM, Nocago4yHOe OTBEpPCTUE
H = 76 mm, wupuHa anbbopcogepxawyero cnos S = 5 MM, anb6op noBbllweHHON npoyHocTur J1M, 3epHucToCcTh 12,
TBepaocTb C2, kepamuyeckas csaska K, cTpyktypa 7, KoHUeHTpauums anbbopa 100%.

OTtpesHon kpyr guameTpom D = 400 mm, BeicoTon T = 4 MM, AuameTpoM nocagoyHoro oreepctms H = 51 mm,
13 HOpMarbHOro aneKkTpokopyHaa Mapku 14A, 3epHUCTOCTbIO 40, 3BYKOBbIM UHAEKCOM 41, ¢ 6aKennTOBON CBS3KOW C
ynpouHsaoLwum anemeHTom BY, paboyas ckopocTb 80 Mm/c, 2 k. TOMHOCTU MMeeT ob6o3HaveHme:

400 x 4 x 51 142 40 41 BY 80 M/c 2 xn I'OCT 21963-82.

AHanorM4YHbI MPUHUMN O0BO3HAYEHWUs] XapakTepUCTUK MPUMEHSIETCS W Anst ApYrMx BuaoB abpasvBHOIoO
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NHCTPYMEHTA.

K xecTkuMm abpasvBHbIM WHCTPYMEHTaM OTHOCHATCS TakKe W MHOFOYMCHEHHble HanuibHWKKW, paLunuin m
Hagdunu.

K rMbkum MHCTpyMEHTaM OTHOCATCH wWnudoBarnbHble LWKYPKW, MEHTbl, NEenecTKoBble KPyru, cetyatbie U
drnbpoBble ANCKY, LLETKM U3 abpasnmBOHAMNONHEHHbLIX BOIOKOH.

LWnudoBanbHas wWwKypka (unn HaxpgadHas Oymara), npegcTasnseT Cobol M3MenbyYeHHbI abpasvBHbLIN
mMaTepuan, HaHeCeHHbIN Ha OCHOBY U3 Bymaru, TKaHW UM CUHTETUYECKOro Matepuana. B 3aaBncumocTtu ot knesiiero
3MeMeHTa, OHU MOryT OblTb BOAOCTOMKMMM UNKU HET. M3 LUKYPKN MOXHO Bblpe3aTb NEHTbl Pas3fMyHON AfWHbI 1
WwupuHbl. Mpu cknernke KOHLOB nonydaeTtcs "GeckoHeyHast neHTa". Takke M3 LUKYpKU BbIpe3alnTcs NenecTkoBble
Kpyru, xopoLuo obpabaTbiBatoLLme geTanu Co CroXHbIM Npodunem.

LnndoBanbHas LKypka BbinyckaeTca Ha ByMaxkHOM 1 TKaHEBOW OCHOBE B BUAE NUCTOB, NIEHT, ANCKOB, KPYroOB
nT. O

Lkypka abpasusHas TkaHeBas (TOCT 5009-82) BbinyckaeTcs ABYX TUMOB:
1 - Ana MawuWHHON 06pPaboTKM HeMeTannM4ecknx mMatepuarnos, METannoB M CNfaBoB HU3KOW TBEPAOCTU U
ans pydHorn o6paboTky pa3nuyuHbIX MaTepUanos;

2 - ANsi MALUIVMHHOW N py4HON 06paboTkM TBEPAbIX M NPOYHOBA3KUX MaTepuarnos.

B kayectBe OCHOBbI MPMMEHSIOT XIIONYaTOBYMaxHbIe TKaHW, MMeKoLmMe CooTBeTCTBYyoWee 0603HayYeHne no
FOCT 3357-82:

J10T - capxa nerkasi rmagkas;,

J11 - capxa nerkas N 1 cyposas;

J12I" - capxa nerkas N 2 rnagkas;

C2 - capxa cpegHsia N 2 cypoBas n T. 4.

LnndoBanbHbIN MaTepuan cBA3biBaeTCA C OCHOBOM Me3apoBbiM kneem (M), kombuHmupoBaHHon cesaskon (K)
unun apyrmmm ceasyowmmu. LLIKkypka BeinyckaeTcs B pynoHax wupuHon 725; 740; 770; 800 n 830 mm 1 anuHomn 30 n
50 M. B 3aBMCUMOCTH OT AeeKTOB Ha NOBEPXHOCTU LLKYPKM OHa MapkupyeTcs knaccom A, b, n B.

Mpumep ycnoBHoro o603HaveHns1 abpa3nBHON TKaHEBOW LUNNEOBANbHON LIKYPKX TUMa 2, wmnpuHon 830 MM,
anuHon 50 m, Ha capxe cpegHen N 2 cypoBou, M3 Genoro anekTpokopyHaa mapku 24A, sepHuctocTbio 40, Ha
Me30pOBOM Kree, knacca A:

2 830 x 50 c2 24a 40 M A TOCT 5009 82.

Wkypky wnudosanbHylo TkaHeBylo Bogoctomkyto (FOCT 13344-79) Takke BbiMyckaloT ABYyX TWMOB:
ogHocnoviHon (O) u asyxcnowmHon (O). LLUKypky nocTtaBnswT B pynoHax. B kauecTBe OCHOBbI MPUMEHSOT CapXy
ytskeneHHyto N 1 m N 2 rnagkokpalweHyo (ycnoBHoe o6GosHadveHuve Y1I, Y2I), cpegHioio N 1 m N 2
rnagkokpaweHyto (C1I, C2I), capxy cneumanbHyto npoyHyto (CI) n nonyaByHWTKy rnagkokpaweHyo (). B
KayecTBe CBA3YOLLEero ncnonb3ytces eHondopmanbaerngHsie cmonsl COXK-3038 n COXK-3039 m nak AH-153.

Mpumep ycnoBHoro o603HayYeHMs1 BOOAOCTOMKOM TKAHEBOW [BYXCMOWHOWM LUNUEOBANbHOM LUKYPKU Tuna 2 B
pynoHe:

02 820 x 20 v1T 63C 40 CdX A TOCT 13344-79.

Wkypka wnundosansHasa 6ymaxHas (TOCT 6456-82) BbinyckaeTca ABYX TUMOB:

1 - AN MaLWUHHOW 1 py4HON 06paboTkM HEMEeTaNNMYeckux MaTepmnanos (aepesa, KoXu, Pe3uHbl, NnacTMacchl
nT. N,

2 - ANs MaLUIVMHHOW 1 py4HON 06paboTKM MeTanmnoB 1 CrnraBoB.

LnndoBanbHas LKypka BbiNycKaeTCs B pyrnoHax co cneylowmmy Bugamu padodero cnos: C - cnnotuHou, P -
penbedHbIn. B kayecTBe ocHOBbLI NpuMeHstoT Bymary no FOCT 18277-82 ¢ ycnoBHbiM o6o3HaveHnem M1-M11.

Mpumep ycnoBHoro 06o3HaueHnss GymaxkHomn LWnMdoBarnbHOW LLKYPKM Tuna 1, Co CNNoLwWHbIM pabouum cnoem
C, wupuHon 1000 mm, gnmHon 50 m, Ha Bymare 2, n3 HopManbLHOro ANEKTPoKopyHaa Mapku 15A, 3epHucTocTu 25,
Ha me3gpoBomMm krnee M, knacca A:

1c 1000 x 50 12 15A 25 M A TOCT 6456-82.

Wkypka wnudosansHaa OGymaxHas BopocTovikas (FOCT 10054-82) npepHasHadeHa Ans abpasvBHOM
06paboTkn pasnuyHbIX MaTepuanoB. Bbinyckaetcs B pynoHax M nuctax. B kayecTBe OCHOBbI MpUMeHsiETCS
BrnaronpoyHas 6ymara (ycnoBHoe obosHadeHne M) u BnaronpodHas C MONUMEPHbIM MaTeKCHbIM nokpbiTuem (J11,
J12). Wnnud3epHo cBA3bIBaeTCs ¢ OCHOBOW Nakamu mapok AH-153, Md-587 n gpyrmmn BOOOCTONKMMU CBA3KAMMU.

Mpumep ycnoBHOro o603HavYeHns1 BOAOCTOMKON LUNNEOBANbHON LUKYPKU B PYMNOHE WUPUHOW 750 MM, AnMHOWN
50 m, Ha Bnaronpo4Hon Gymare M, n3 3eneHoro kapbuga kpemuHust 64C, 3epHucTocTbio 16, co cesskon AH-153,
knacca A:

750 x 50 M 64C 16 AH A T'OCT 10054-82.
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To xe ansg wnudoBansHOro nucta wupmnHon 230 MM, anmHon 280 MMm:

J 230 x 280 M 64C 16 sH A T'OCT 10054-82.

K nsgennsam un3 wnmdoBanbHOW LUKYPKNM OTHOCHTCS: GeCKOHeYHble (CKneeHHble) wnudoBanbHbIe NEHTHI,
WwnugoBanbHbIe NeHTLI, KOHYCa, KorbLa, AUCKK, NTENEeCTKOBbLIE KPYrn.

CeTyaTble OuCKM MOMyvalTCss MyTeM HaHeceHWs abpasvBHOrO Martepuana Ha CeTdyaTyld OCHOBY W
NCMOMb3YITCA A8 NONMPOBaHUA U 3a4MCTKM NoBepxHOCTen. XKecTkne cetyaTble AUCKU, U3rOTOBIEHHbLIE HA OCHOBE
CTEKNOBOMOKHA 1 NaBcaHa, NpurogHbl Ans pa3peskn HebonbluMxX AeTanern U3 JOPOrocTosWMX MaTepranos.

Ecnn HaHecTn abpasuBHbIi MaTepuan Ha GubpoByld OCHOBY (UEenninosa, MNponuTaHHash XIOPUCTBIM
LUMHKOM), TO Nony4nTcsa pmbpoBbIn AUCK AN 3a4NCTKM U NONUPOBaHUSA. [inst NOArOTOBKM MOBEPXHOCTU K HAHECEHUIO
rPyHTa U Kpacku, HanpumMep, s Ky3oBHbIX paboT, Takon AUCK HE3aMEHUM.

W, HakoHeL, CyLLeCTBYIOT LLEeTKU pasfiMyHoOn (oopMbl C METANIMYECKON UNU CUHTETMYECKON "WweTnHon". LLeTkun
NPUMEHSAOTCA AN yAaneHus 3ayceHUeB, OYMCTKM MOBEPXHOCTU OT OKanwuHbI, PXKaBuMHbI, Nlaka 1 Kpacku, o6paboTku
CBapHbIX LUBOB, a Tawkke AONA OTAENKM MOBEPXHOCTU: MaTupoBaHMe, CaTMHUPOBaHue, wnudosaHve. Paboumn
MaTepvan LEeTOK BapbuMpyeTcs OT CTanbHOM M NMaTyHHOW MPOBOMOKM OO0 nfacTMmacckl ¢ kapbuaom kpemHus. o
CTPYKTYpe NpoBOJSIOKa MOXeT ObITb NNETEHON, HE NNEeTEHON U rOPPUPOBAHHON.

13.2. MeToguka HopMUpoBaHUs pacxoaa abpasuBHbIX MaTepmnanos

13.2.1.MeToavka HOPMWPOBaHUA pacxoga abpa3snBHbIx WHCTPYMEHTOB c ncrnonb3oBaHMeM
OTYETHO-CTaTUCTMYECKOro MeToaa

HopmupoBaHue pacxofa abpasvBHbIX MaTepuanoB M UHCTPYMEHTOB MPOBOAAT C LEMbi YCTAaHOBNEHUS UX
NNaHoOBOro KONMYecTBa, HeOHBXOAMMOro Ansi KAYECTBEHHOrO BbIMOMHEHNA paboT No TEXHMYECKOMY ODCNYXMBaHMIO U
peMoHTy TexHudeckmx cpeacts OAO "PX[O".

YuutbiBas MHOroobpasue BUAOB M TUMOB UCMOMNb3yeMoro abpasmMBHOro MHCTPYMEHTA, a Takke 3HauYMTenbHoe
KOMMYECTBO pPasfNUYHbIX BMAOB MexaHudeckon obpaboTku, NpUMEHSeMOW Ha NpeanpusaTUaX C MCMONb30BaHWEM
abpa3snBoB, BO3MOXHO Afsi pac4yeTa HOpM pacxoa MCMNomnb30BaTb CTAaTUCTUYECKUIA NOOXOA U MeToS,.

Mpu atom meTode pacdeT HOpM pacxoga abpasvBHOrO MHCTPYMEHTa NMPOBOAUTCH UCXOAA U3 hakTuyeckoro
obbema BbIMNOMHEHHbIX paboT M Bcero akTMYECKOro pacxofa WHCTPYMEHTa B CTOMMOCTHOM BbIpaXeHuu Mo
npeanpuaTUIO 3a NpoLueaLwuvi nepuoa, Hanpumep, rog,.

dakTMyecknin yaenbHbIn pacxon abpasvBHbIX MHCTPYMEHTOB B LIENIOM MO OpraHn3auuu 3a npeaLllecTBYLni
nepvog (rog) onpenenserca no gopmyne:

Po
Hym.pacx. = —-—-—, (13.1)
B

roe:

Hya.pacx. - yoenbHbIn pacxoq abpasvBHOIO MHCTPYMEHTA B ThiC. pybnsax Ha 1 MrH. pyGnen BbIMOMHEHHOrO
obbema pabor;

Pd - cbaktuueckmn pacxon abpasnBHOro MHCTPYMEHTa B NpeALUecTBYOLLEM rogy B CTOMMOCTHOM BblpaXeHuu,
TbIC. pybnen;

B - daktnyeckun obbem paboT, BLINOMHEHHbBIX MO TEXHNYECKOMY OBCNY)XMBAHUIO N PEMOHTY TEXHUYECKMX
CPeLCTB 3a NpeLIecTBYOLMIA pacyeTHbIV Nepuoa, MiH. pyonen.

PacueTHbIi yOenbHbI pacxon abpasvBHOIO WMHCTPYMEHTa Ha nnaHupyembli rO4 AOMKEH YYuTbIBaTb
yMeHbLUeHne noTpebneHns MHCTPYMEHTa B CBA3U C BbINOMHEHNEM TEXHUYECKUX U OPraHn3aLMOHHbIX MEPONPUATUN,
obecneumBatolmx Oonee pauvoHanbHoe U 3APPEKTVBHOE MWCMOMb30BaHWE MWHCTPYMEHTa W abpasmBHbIX
MaTtepuarnoB, a Takke B CBA3W C BHeApPEHWEM Ha Npeanpuatuv OOCTUKEHWA Hayku, TEeXHWUKW, TeXHOMNOrnm u
nepenoBoro onbita, obecnevmBaroLL X BbIMOMTHEHNE 3a0aHUIA MO CPeaHEMY CHUXEHMIO HOPM pacxofa MmaTepuanos.

PacuyeTHbIV yaenbHbIN pacxof Ha NnaHMpyeMbli rog MOXeT ObITb onpeaeneH no gopmyne:

Hpacu.ym.pacx. = Hym.pacx. x Kopr.meponp. x K wuHOJI., (13.2)

roe:

Hpacu.yg.pacx. - pacyeTHbIi yaenbHbI pacxon abpasuBHOroO MHCTPYMEHTA Ha NMaHupyeMblil rog B ThiC.
pybnsax Ha 1 mnH. pybnen o6bema pabor;

Hya.pacx. - yaenbHbIn pacxoq abpasvBHOIO MHCTPYMEHTA B NpeaLecTBYOLLEM rody B ThiC. pybnsax Ha 1 mrH.
pybnew BbinonHeHHOro obbema pabor;

Kopr.meponp. - KoaULMEHT, YYUTbIBAIOLLMIA MAHOBLIN YPOBEHb CHUXEHUS HOPM pacxoaa;

KuHdpn. - KoahrLMEHT, yuNTbIBAIOLLNA N3MEHEHUE LIEH HA aOpa3uBHbIA MHCTPYMEHT B CBA3W C MHANALMEN U
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M3MEeHEHNEM KOHBbIOHKTYPbI PblHKaA.

opoBas NOTPEBHOCTL B MHCTPYMEHTE Ha BCHO MPOrpaMmy TEXHUYECKOrO 06CnyXMBaHUS B NaHMPYeMOM rogy
MOXeT BbITb paccunTaHa no opmyrne:

Q = Hpacuyn.pacx. x II., (13.3)

roe:

Q - rogoBasi NOTPEBHOCTb B UHCTPYMEHTE B CTOMMOCTHOM BbIpa)XeHUn, ThiC. pybnen;

Hpacu.yg.pacx. - pacyeTHbIi yaenbHbI pacxon abpasuBHOrO MHCTPYMEHTA Ha NMaHUpyeMblil ro B ThiC.
pybnsax Ha 1 mnH. pybnen o6bema pabor;

M - nnaHoBble NokasaTtenu obbema paboT NO TEXHUYECKOMY OBCNYXMBAHUIO U PEMOHTY Ha pacyeTHbIN roA,
MITH. pybnen.

Hopma pacxoga abpasuBHbIX MHCTPYMEHTOB Ha TEXHUYECKOe 0OCMyXMBaHME UMM PEMOHT OTAENbHO B3SITOrO
TexHnyeckoro cpeactea OAO "PXXIO" moxeT 6bITb paccuuTaHa no gopmyne:

HrexH.cpencrs. = Hpacu.ynm.pacx. x lTexH.CpencTs., (13.4)

roe:

HTexH.cpeacTs. - HOpMa pacxoa MHCTPYMEHTa Ha TexHUYecKoe obernyxuBaHme (PEMOHT), ThIC. pyonsx;

Hpacu.yg.pacx. - pacyeTHbIi yaenbHbI pacxon abpasuBHOrO MHCTPYMEHTA Ha NMaHUpyeMblil rog B ThiC.
pybnsax Ha 1 mnH. pybnen o6bema pabor;

MrexH.cpeacTs. - nnaHoBble nokasaTenu obbema paboT MO TEXHUYECKOMY OOCMYXMBAHWUIO U PEMOHTY Ha
pacy4eTHbIV ro KOHKPETHOro TEXHUYECKOro CpeACcTBa, MITH. pybnen.

Hopma pacxoga abpasvBHOMO MHCTPYMEHTa Ha eAMHULY TEXHWYECKOro OBCMyXMBaHUS UMM peMOHTa B
HaTypanbHOM BbIpaXeHUU MO KaxaoMmy BuAay Uiy TUNopasMepy pacCcYuTbiBAeTCs UCXOOSA U3 ero yaenbHOro Beca
(gonn) B obwem pacxoge, onpenensemMomy Mo OTYETHbIM AaHHbIM MPEANPUSATUS U MOXET ObiTb paccymTaHa no
dopmyne:

(13.5)

C yuyetom cdopmyn 13.1, 13.2, 13.4 HopMa pacxofda abpasvBHOr0O MHCTPYMEHTaA Ha eOuHULY TEXHUYECKOro
obcnyXvMBaHWst UNU peMoHTa B HaTypanbHOM BblpaXXeHUU MOXeT ObITb onpeaeneHa no gopmyne:

(13.6)

Mpumep pacyeTa CTaTUCTUYECKMM METOAOM HOPMbI pacxoaa abpasuBHbIX MaTepuanos.

TpebyeTcs paccumMtaTb HOpMy pacxopa wnudoBansHoro kpyra 350 50 127 M92EM28M.30m/c 2224 Ha
€MHULY TEXHNYECKOro 06CMNYKMBAHUSA U PEMOHTA.

VMcxogHble aaHHbIe.

dakTmnyeckmin pacxod rpynnbl abpasuBHbIX UHCTPYMEHTOB B CTOMMOCTHOM BbIP@XEeHUW B MpeALIeCcTBYHOLLEM
rogy Pd = 250,0 TeiC. pybnen.

dakTmnyeckmin 06beM paboT, BbIMOMTHEHHbIX MO TEXHNYECKOMY OOCNYXNBAHWNIO U PEMOHTY TEXHUYECKUX CPEACTB
3a nNpeLlecTByOLWUA pacyeTHbIn nepuog, Bo = 200,0 mnH. pybnen.

MnaHupyembin 06beM paboT NO TEXHNYECKOMY OBCMYKMBAHUIO €ONHULIbI TEXHUYECKMX CPEACTB B PAaCYETHOM
rogy coctasut 1,1 miH. py6nen.

YaoenbHbin Bec (gons) wnudosansHoro kpyra 350 50 127 MN92EM28M.30m/c 2224 B obwiem pacxofe 3atpat
Ha abpa3suBHbIN MHCTPYMeHT Mamma = 0,35.

Kopr.meponp. - KO3(phUUNEHT, y4MTbIBaIOWIMA MNNAHOBbLIM YPOBEHb CHWXEHUS HOPM pacxofda MpuHMMaeMm
paBHbiM 0,95.

KuHdn. - KoahPULMEHT, yUNTBIBAIOLLNA N3MEHEHUE LIEH HA aOpPa3uBHbIA MHCTPYMEHT B CBA3W C MHANALMEN U
N3MEHEHNEM KOHBIOHKTYPbI PblHKa NPUHMMaeM paBHbIM 1,12.

CpefHsia LeHa eguHWLbI JaHHOTO BMaa abpasmBHOro MHCTpymeHTta LicpeaH. = 0,254 Thic. pybnen.

B cootBetcTtBUM C hopmynon 13.6 Hopma pacxopa wnudoBanbHoro kpyra 350 50 127 M92EM28M.30m/c

2224 Ha eQuHULY TeXHUYECKOro 06Cny>XMBaHUSA U pEMOHTa COCTaBuUT:
250
(--- x 0,95 x 1,12) x 1,1
200
H= - ——mmmmmmmmmmm x 0,35 = 1,82 (ur-.)

MonyyeHHoe 3HaveHue okpyrnsgem Ao 2 WTyK. Takum obpa3om, HopmMa pacxofa ykazaHHOro WnmMdoBanbHOro
Kpyra Ha eauHULYy TEXHUYECKNX CPEACTB COCTaBUT 2 abpasnBHbIX Kpyra.
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13.2.2. MeToauka pacyeTa nHanBMAyanbHbIX HOPM Pacxofa XeCTKNX abpasvBHbIX UHCTPYMEHTOB

Mog vHanBMAayanesHOM HOPMOW pacxofa NOHMMAaEeTCsl KONnM4ecTBo abpasnBHOrO MHCTPYMEHTa AaHHOro Buaa u
Tunopasmepa, pacxogyemoro (M3Hawwmsaemoro) npu obpaboTke (M3roToBNEHUN) OQHOW AeTanu unu nsgenus. Ons
yoobcTBa pacyeTa 4acTo HOpMy pacxoda abpasvBHOrO MHCTpPyMeHTa onpeaenstoT Ha 100 nnm 1000 wTyk getanen
(n3penun).

B maccoBom 1 cepuiHOM NPOM3BOACTBE HOpMa pacxoga abpasvMBHOIO MHCTPYMEHTa paccyMTbiBaeTCH Kak
OTHOLWEeHNne MallMHHOro BpemMeHu 06p360TKVI OaHHbIM UHCTPYMEHTOM Oﬂ,HOI7I noetanun mnn nsgenna K MalnMHHOMY
BpeMeHn paboTbl MHCTPYMEHTa 4O ero NOSIHOro M3Hoca B Yacax.

Hopma pacxoga abpasusHoro nHctpymeHTa Ha 1000 petanen paccuntelBaeTcs no hopmyne:
1000 x tm x Ky
H=Z ————mmmmm - , (13.7)

roe:

tm - MawwmnHHOE Bpemsi Ha 0bpaboTky ogHOW AeTanu (MUH);

Ky - koadhunumeHT cnyyanHown yobinu nHctpymenTta (Ky > 1);

tp - pacueTHOe BpeMsi paboTbl MHCTPYMEHTa A0 NOJIHOro n3Hoca (4);
60 - Konn4yecTBO MUHYT B O4HOM Yace.

MawwnHHOe BpemMsi Ha 0OpaboTky ogHOW AeTanu U pacyeTHoe BpeMsi paboTbl UHCTPYMEHTa [0 MOJIHOro
M3HOCa ONpeaensitTca MHAMBUAYANbHO AN Ka)Xaoro KOHKPETHOro BMAa NPOU3BOACTBA MCXOOs U3 OCOBEHHOCTEN U
TEXHUYECKNX XapaKTePUCTUK, KaK UCMONb3yeMoro 060pyaoBaHnst, Tak U TEXHNYECKUX XapakTEPUCTUK UHCTPYMEHTA.

Hopma pacxoga abpasvBHOro MHCTpyMeHTa (LUnMdoBanbHbIX KPYroB) MOXET ObITb paccyMTaHa v UCXOo4sa u3
HOPMAaTMBHOIO pacxofa WHCTpyMeHTa (LT.), Heobxoammoro ansa cHsatua 1000 kr obpabaTbiBaemoro marepuana.
Hopma pacxoa B 9ToM criyyae paccuuTbiBaeTcs no gopmyne:

[(S x h) Tamma] x HuHopMmaT.
H= ——mmmmmmmmmm e , (13.8)

roe:

S - nnowaab obpabaTtbiBaemon geTanu, KB.M;

h - TonwmHa cnos maTepunana, CHAUMaemoro B npowecce obpaboTku getanu, Mm;

Mamma - yaenbHbIV BeC MaTeprana gertanu, Kr/kye.m;

H HopmarT. - HOpMaTUBHBIN pacxod abpasvMBHOIO MHCTPyMeEHTa (WT.), Heobxoaumbln ana cHatus 1000 kr
obpabaTtbiBaemoro maTepuana.

Boipaxenne [(S h) amma] B dopmyne 13.8 ecTb He 4YTO MHOe, Kak BEC CHMMaemoro abpasvBHbIM
WMHCTPYMEHTOB 0bpabaTbiBaeMoro matepmana.

Hopmatus pacxoga abpasvmBHOro maTepmana onpegensieTcs Ans Kaxaoro KOHKPpeTHOro Buaa npou3BoacTBa
ncxoas M3 ocobeHHOCTEN XapaKTepUCTUK, Kak MCMOMb3yemMoro obopyaoBaHus, Tak U TEXHUYECKMX XapaKTepUCTUK
WMHCTPYMEHTa 1 CBOMCTB 0b6pabaTbiBaeMoro marepuana.

Mnowans n TOMWMHA ONPedensalTCs MO KapTam TEeXHOMNOrMyeckux npoueccoB 06paboTkm NOBEPXHOCTU
aertanu.

Mpu pacyeTe nogeTanbHOW HOPMbI pacxofa apMUPOBaHHbIX abpasvBHbIX OTPE3HbIX KPYroB, MCMOMNb3yeMbIX
npw peske pasnmMyHoro NpoduUIIbHOro NpokaTta 1 IMCTOBOKW CTanu, ncnosnb3yeTcs opmyna:

H OTp.KPYyT'- = ——————————————— , (13.9)
HuopmatT.pes.

roe:

HoTp.Kkpyr. - Hopma pacxofa OTpe3HbIX KPYroB Ha U3roToBneHne getanu (M3genus), Wr.;

n(pes.) - KONMMYECTBO Pe30B, KOTOPOE HEOOXOAMMO BbINOMHUTL MPU U3FOTOBNEHUN (PEMOHTE) AeTanu, YMCno
pes3os;

HHopMaT.pes. - HOpMaTUBHOE YUCIIO PE30B - MaKCMMaIbHOE MX KONMMYECTBO, KOTOPOE MOXHO cAenaTb O4HUM
OTPE3HbIM KPYroM, YMCIO Pe30B Ha OAMH OTPE3HON KPYr.

HopmaTtnBHOE YMCrO pe30B OMNPeAensoTcs MHANBMAYaANbHO ANst KaXO0ro KOHKPETHOro BMAa Npou3BOACTBA
ncxoas M3 OCOBEHHOCTEN M TEXHUYECKUX XapaKTEePUCTUK, Kak MCMONb3yemMoro obopyaoBaHUsl, Tak U TEXHUYECKUX
XapaKTePUCTUK OTPE3HbIX KPYroB.
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B Ttabnuuax 13.2 - 13.4 npuBeaeHbl OTAENbHblIE HOPMATMBHbIE 3HAYEHUSA 4YMCMa PE30B OLHUM KPYrom
NpodUNBHOrO npokaTa KOHKPETHbIX pa3mepoB, npuBeneHHble B BCH 434-88 "HopmupoBaHue notpebHocTu B
MOKYMHOM CTaHAApTHOM CrecapHO-MOHTaXHOM, U3MEpPUTENbHOM M abpa3vBHOM WMHCTPYMEHTE ANs OpraHu3auun
MuHmoHTaxcneuctposs CCCP".

Cranb kpyrnasa FOCT 2590-88

Tabnuua 13.2

Tabnuua 13.3

Pasmep |ImameTrp kpyra, MM
npyTKa,
MM 180 230 300 400 500
HuopmarT.pes. [HHopMaT.pes. |HHOpMaT.pes. [HHopMaT.pes. |HHOpMaT.pes.
10 254 434 811 1432 2226
12 173 301 564 996 1549
14 125 220 415 733 1140
16 93 168 317 562 874
18 71 132 251 445 692
20 56 106 203 361 561
22 44 87 168 298 464
24 35 72 141 251 390
26 28 60 120 214 333
28 23 51 103 184 287
30 18 44 89 160 250
Ctanb kBagpatHasa FOCT 2591-88
Pasmep IramMeTp Kpyra, MM
KkBamparTa,
MM 180 230 300 400 500
HuopmarT.pes. [HHopMaT.pes. |HHOopMaT.pes. [HHopMaT.pes. |HHOpMaT.pes.
10 200 341 636 1124 1748
12 136 236 443 782 1216
14 98 173 325 576 895
16 73 132 249 441 686
18 56 103 179 349 543
20 44 83 159 283 440
22 35 68 132 234 364
24 28 56 110 197 307
26 22 47 94 168 261
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28 18 40 81 145 226
30 14 34 70 126 197
Tabnuua 13.4
banka gBytaBpoBas FOCT 8239-89
N npodmis IramMeTp Kpyra, MM
300 400 500
HuopmaT.pes. HuopmaT.pes. HuopmaT.pes.
10 46 90 147
12 34 72 118
14 25 59 98
16 18 48 83
18 11 38 69
20 4 30 58

13.2.3. MeToanka HOPMUPOBaHUS pacxofa MsArknx abpasmBHbIX MIHCTPYMEHTOB

MeToauKy HOPMMPOBaHUA pacxofa MArkux abpasuBHbIX MHCTPYMEHTOB PpacCMOTPUM Ha npumepe 06paboTku u
WnndgoBaHns AepeBAHHbIX NOBEPXHOCTEN.

Ona wnndosaHua mnsgenun u3s gepesa NPUMEHAOTCA cnegylowme maTtepuansl: WNnMdoBanbHble LLKYPKU,
nemsa, wnndoBanbHasa nacTa, KOHCKUIA BOSOC, KOXa, MopcKasa TpaBsa, ApeBecHas CTpyxKa v T.M.

VHanBmayansHas HopMa pacxoga MaTepuaros Ans wnnudoBaHus usgenuin onpegenseTtcd no opmyne:

H =S x Hyxn., (13.10)

roe:
S - nnowaae, noanexatllas oraenke (o6paboTke) B KB.M;
Hya. - ynenbHas Hopma pacxofa abpasvBHOro Marepuana B Kr (kB.M) Ha 1 kB.M LUNUEyeMOolr NOBEPXHOCTM.

Mnowans u3genusa, noanexawiasa oTaenke, onpegensieTcs Mo AaHHbIM  TEXHOMOrMYecKMx MnpoLLeccoB
0oTAEenbHO ANngA BoNbLUMX POBHBIX, Y3KMX, MPOUNBHbLIX, peLleTyaThiX, a8 TakKe NUUEBbIX U HENULIEBLIX MOBEPXHOCTEN.

YoenbHass HoOpMma pacxofa OTAENOYHOro Marepuana onpefensercs AN Kaxaoro npeanpusatus ucxogs v3
BMAa Mcnonb3yemoro abpasmBHOro MHCTpPyMeHTa (Matepuana), Buaa obpaboTku (LunudosaHmne, NonnpoBaHne unm
apyras obpaboTka noBepxHOCTU), cnocoba LWNugoBaHNS (CTAHOYHOE, PYYHOE) U TEXHUYECKMX XapaKTepUCTUK
ncnonb3yemMoro obopyaoBaHus.

B Tabnuuax 13.5 1 13.6 B kayecTBe npvmMepa NpuBeAEeHbl 3HAaYEeHUs yaenbHbIX HOPM pacxoda abpasvBHbIX
MaTepuanos Ha 1 KB.M WnnudyemMon NOBEPXHOCTU AeTanen n nsgenuin us gepesa.

Tabnuua 13.5

YaenbHble HOpMbl pacxoa WngyLWnx matepmanos Ha 1 KB.M
LWnNngyemon noBepxHOCTH

HammvenosaHue [Ex. Bun Bospume pOBHEE Y3Kkue, NpoduIIbHEE U llnmuboBaHme
mnMyoumx 1M | U3MEPEHUd [IOBEPXHOCTM [ TOBEPXHOCTHK peleT4yaTse B Ipollecce
IPOTUPOYUHEIX IOBEPXHOCTU OTIOeJIKNU
MaTepmalob CraHouHoOe |PyuHoe
mnmbporanme |mnmuporanme | CTaHouHoe |PyudHoe
mnmboraHye |wImupoBaHME
CTeKJIaHHAada KB .M JInieBee 0,035 0,08 0,050 0,060 0,050
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minboBasibHAL HenuleBkle 0,030 0,064 0,040 0,047 0,039
mWKypKa Ha

6yMare

CTeKJIaHHAada KB .M JInieBee 0,025 0,060 0,035 0,040 0,032
miMboBasibHAL HenuleBkle 0,020 0,048 0,030 0,032 0,025
mWKypKa Ha

OJIOTHE

lemsza KD JIneBee - - - - 0,050
linndoranbHas

nacta N239 KT Jiuuesee - - - - 0,075
IpeBecHas Juuesee u - - - - 0,020
CTPpYyXKa KT HeJMLIEBEE

Mopckas KT Juuesee u - - - - 0,003
Tpaea HeJMLEBEE

KoHCKMMA KT Juuesee u - - - - 0,002
BOJIOC HeJMLIEBEE

B kauecTBe npumepa pacyeta HOpPM pacxoga Msrkux abpasmMBHbIX MaTepuarioB pacCMOTPUM METOAMKY
pacyeTa nHausmayarnbHbIX HOPM pacxoda WnMdoBaribHON LLUKYPKH.

[nsa pacyeTa HopMbI pacxoda WnngoBanbHOW LWKYPKU ncnonbadyeTca dopmyna 13.10.

PacueT HopMm pacxofa MOXHO BbINONHUTL, pa3due ero Ha 2 aTana.

Ha nepBom aTane no gaHHbIM TEXHONOMMYECKNX NPOLEeCCOB ONpeaensanTcs pasmepsb! nnowagen oTaensHbIX
Jetanen wusgenus, noanexawmx obpabotke abpasuBHbIMM MaTepuanamMm U UHCTPYMEHTaMK, KOTOpble
CUCTEMATM3NPYIOTCA B 3aBMCUMOCTM OT Buaa ob6paboTku (Hanpumep, wnudoBaHMe nog o6nMuoBbIBaHME,
wnmudoBaHue nof oTAernky, wnudgoBaHne nocne KpaweHusa u T.4.), cnocoba wnudosaHms (HanpumMep, CTaHOYHoe,
pyyHoe wnudoBaHne), Buaa WnMdoBanbHOW LLKYPKU 1 €€ 3€PHUCTOCTM.

Mnowaan noBepxHOCTEN MO KaXKOOMy UCMONb3yeMOMy BUAY LWNUAOBaHUSA CYMMUPYIOTCS U onpeaenseTcsa ux
MTOroBOE 3Ha4YeHne O5s U3genuvs B Uernom.

Ha BTOpoM aTane nonyyeHHble CymMapHblie nfowannm obpabaTbiBaeMor MOBEPXHOCTM YMHOXAKTCA Ha
COOTBETCTBYIOLLMIA HOPMATUB pacxoda WnndoBasibHON LLUKYPKH.

B Tabnuue 13.7 npuBedeH npuMmep pacyeTa HOPMbl pacxofa pasfuyHbiX BUOOB LUNMEOBANbHOWM LLUKYPKU,
ucnonb3yembix Ansi 06paboTky AepeBsHHbIX AeTarneln n3rotaBnmeaemMoro wkada (gaHHble, NnpuBeAeHHbIe B Tabnuue
13.7, ABNAIOTCS YCNOBHBIMM).

PacuyeT Hopm pacxofa pasnuyHbiX BUAOB LUNMAOBANbHOM LLUKYPKY
Tabnuua 13.7

Mpadpbl 1, 2, 3, 4, 5 3aN0OMHANTCA Ha OCHOBAHUM OaAHHbLIX MO TEXHONOIMYEeCcKOMy npoueccy 06paboTkm
nsgenus.

B rpacdy 6 BHOCATCA 3HAa4YeHMA HOPMaTUBOB pPacxoda, COOTBETCTBYIOLWME BuAy, cnocoby wnundosaHns, Tuny
LLUKYPKM 1 ee 3epHUCTOCTU. B Hawewm cnyyae gaHHble 6epyTcd n3 Tabnuubl 13.6.

B rpadby 7 BHOCATCS 3HaYeHNA HOPMbI pacxoa LN oBanbHOM LLKYPKX, NOMYyYEeHHbIE YMHOXEHEM nnoLaamn
wrndpoBanus (rp.3) Ha yaenbHbIN HOpMaTuB pacxoda (rp.6).

PaccuntaHHaas HopMa pacxoga LwwnudoBanbHOW LUKYPKM npuBedeHa B KOHUe Tabnuubl 13.7. Pacuer
NoTpeBHOCTM B LLKYPKE Ha rO40BYK NporpaMmMy BbiNonHeH B o6beme npomseoactea 145000 usgenui.

AHanorMyHo npvBedEeHHOW METOAMKE HacuYMTbIBAlOTCA HOPMbl pacxoda abpasvBHbIX MaTepuanoB Ha
wnmudoBaHue, MaTMpoBaHMe 1 NonMpoBaHne MeTannumyecknx noBepxHocten. B kayectse npumepa B Tabnuue 13.8
npuBeAeHbl yaenbHble HOPMbI pacxofa abpasvBHbIX MaTepuanoB Ans 06paboTkM MeTannmMyeckon NoOBEPXHOCTH, a B
Tabnuue 13.9 npuBedeHbl pekoMeHayemble COCTaBbl NacT, UCMONb3yeMbiX Ans WNndoBaHNS 1 NONMPOBaHNS.

Tabnuua 13.8

YpaenoHas HopMa pacxoja maTepuanos Ha wnndgosaHue,
MaTupoBaHue 1 NnonnmpoBaHue

NN | HammenoBaume | HammeHoBaHue marTepuana |En. YoenpHasa HoOpMa
onepauumn T'OCT M3M. |[pacxona

I'pynmna cioxHOCTHU
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1 2 3 4 |5 6 7

1 |Immdposauue Immdzsepuo N 60-80 rpamm|50,0 |60,0 |75,0
Immdnopomox N 100-180 rpamm|50,0 |60,0 |75,0
Immdnopomox N220-320 rpamm | 50,0 |60,0 |75,0
lnnboBasbHAA macrTa rpamm|150,0(200,0|250,0
Kpyrn sommounsie 350-400 | m. 0,008|0,01 |0,012
Cexumn xjonuartoBymaxuue |Tpamm|18,0 |20,0 |22,0

InnboBaHMe Knent mesmposwir | copr, |rpamm|60,0 |70,0 |80,0
T'OCT 3252-80
CTeKJIO XUIKoe, rpamum |45 55 65

TOCT 13078-81

2 |Matuposaume |lleTky KanpOHOBHE T . 0,008|0,01 |0,012
©®350-400
3 |Homuposaume |Basb cyposas, nor.m|0,3 0,4 0,5

TY 38-104274-78
Cexumn xjonuartoBymaxuue |rpamm|25,0 |30,0 |40,0
KpyTu BOMIJIOUHEIE T . - 0,015|0,02
NacTu THna I'OU rpamum | 100 125 150

[onyckaeTca 3ameHa HOMepPOB WNN3epeH B Npegernax CyMMapHOro nx KonmyecTsa.

PekomeHayemble cocTaBbl nacT npuBeeHsl B Tabnuue 13.9.

YoenobHas Hopma pacxofja wWwnudoBanbHOW NacTbl W BOWIOYHLIX KPYrOoB YCTAHOBMEHA Ha Becb
TeXHOMormyeckMn npouecc WnmdoBaHUA C y4eTom 0OpaboTKkM Ha Kpyrax C MOPOLLUKaMW pPasfMyHbIX HOMEPOB
Wwnnd3sepeH.

Tabnuua 13.9

PeKomer,yeMble COCTaBbl MNacT Ansd LIJJ'II/I(bOBaHI/Iﬂ N nonunpoBaHua

NN | HaumeHnoBaHve omnepaumm HayMeHOBaHME MaTEepUalyioB CocTas
nacTt B
% (mo
BECY)
1 2 3 4
1 |lmmboBanme cranm Mapaduu 18
CaJjio TOBIXbe 9
MacJjio MuHEepalibHOoe 8
HaxmauHas MBJIb 71
2 |lImbpoBaHMe CTaU Cajyio TexXHMYecKoe 16,1
CTeapuH 7,0
Haxnax 10 22,4
Tpenen (Mnu MosioTas TIMHA) 55,5
3 |lmubosaume (MaTmpoBanue |MapmanuT 80,6
cranm) Napadnu 10,0
CaJjio TOBIXbe 9,0
(v commmodt)
lepesuH 0,2
4 |NosmvpoBaHre Menoyu u Kpoxyc 35,5
HUKEJIS OKMCBH XpoMa 35,5
CTeapus 22,4
OJlerHOBas KUCJIOTa 4,4
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Mapaduu 2,2
5 |Honupoanue mMemu un Cajyio TexXHMUYecKoe 11,0
OTJIOXKEHUN MeIOn CTeapuH 12,0
OJjleMHOBAasa KMUCJIOTA 1,0
Kpoxkyc 47,0
OKMCBH XpoMa 33,3
6 |HonmupoBanme agOMMHMUS lleTposylakTyM 19,4
OKMCBH XpoMa 74,8
CTeapuH 1,9
OJjleMHOBAasa KMUCJIOTA 4,7
7 |Honmuposaume HmMKesnd, /I3BECThb 71,8
JIATYHM, aJIOMUHUSA, lepesuH 1,5
cepebpa CTeapuH 23,0
Cayio ToBgXbe
(M commmout) 1,5
Cxunmumap 2,2
8 |NomupoBaHue xpoma u OKMCBH XpoMa 25,0
HUKEJIA OnerMHOBasA KUCJIOTAa 16,0
CTeapuH 4,0
KopyHn 10,0
CypUK XeJie3HbIM 20,0
Mapaduu 13,0
lepesuH 12,0

YKazsaHu4a [0 MNPYMEHEHM IacT, CONepXallMx OKUCH XPOoMa:

1. TpwMeHeHMe NacT C BHCOKMM coIepxaHueMm okucu xpoma (CBeme
50%) nonmyckaeTcsa TOJBLKO IJIA MOJMPOBAHUA TBEPIEIX MOKPHETUMN —
XpoMa, HUKEJIA.

2. Jnia nonMpoBaHMA MeOV UM €€ CIJIaBOB [IPMMEHSThL [NacTH 6e3
OKMCHM XpOMa WM C comepxaHueM okucu xpoma mo 40%.

3. He gpomyckaercd npyMeHeHue nacrt C OKMCBID XpoMa mjig
WIMPOBAJIBHEIX PaboT.

13.2.4. MeToamka HOpMMpOBaHUA pacxofda abpasvBHbIX MaTepuanoB MpuU  OYUCTKE MeTanIn4yeckux
NOBEPXHOCTEN

O6Lwme ceegeHus.

Mpn BbINONHEHUN PaboT MO TeXHUYecKoMy OBCNyXKMBaHWIO M PEMOHTY TexHudeckux cpegcts OAO "PXKO"
BO3HMKAeT HeoOXOAMMOCTb B KayeCTBEHHOW OYUCTKE M MNOATOTOBKE MeTannuMyeckux MoBepxHocTen nAns
JanbHenwero HaHeCeH s pasnnYHbIX 3aLUTHBIX MOKPbITUNA.

[Ona aTux Uenen LWMPOKO UCNOMb3yeTcs, Tak HasbiBaemas, abpasuBocTpyrHaa obpabortka - obpaboTka
NMOBEPXHOCTM M3Jenusi MpyM MOMOLLWM BbICOKOCKOPOCTHOrO NoToka abpasvBHOro maTepuana B CMECUM CO CXKaTbiM
BO3YXOM NN XUOKOCTBIO.

Mpu wncnonb3oBaHuM B KayecTBe abpasvMBHOro martepuana MeTannmMyeckon Apobu npouecc MOAroTOBKU
NMOBEPXHOCTU Ha3blBaeTCst ApobecTpyiHON 06paboTKON.

Mpu ncnonb3oBaHuM B kavyecTBe abpa3vMBHOro mMarepuana necka npoLecc OYUCTKU NMOBEPXHOCTM Ha3bIBaOT
NeckoCTpynHom obpaboTkon.

AbpasuBHas CTpynHasi oumcTka siBnseTcst 9IPhEKTUBHbIM METOA0M MEXAHUYECKON MOATOTOBKN MOBEPXHOCTU U
XapakTepusyeTcs crneayloLmnmMm CBOMCTBaMU:

BO3MOXHOCTb JOCTWXEHMS BbICOKOW NPOU3BOANTENBHOCTY;

CTpynHO-abpa3sneBHoe obopyaoBaHMe MOXET ObITb Kak CTalMOHAPHbBIM, TaK U NepeaBKHbIM;

MeTo NpuMeHnM ans 6onbLLIMHCTBA TUNOB U (hOpM NOBEPXHOCTEN;

MOrYT AOCTUraTbCHA pasHble CTEeNEeHM NOArOTOBKM U MPOUNM NOBEPXHOCTY;

BO3MOXHO  4aCTMYHOE YydaneHue OTAefbHbIX  Y4aCTKOB  MOBPEXOAEHHOrO  MOKPbITMS,  OCTaBnsad
HenoBpeXaeHHbIM OCHOBHOE MOKPbITUE YO0BNETBOPUTENBHOIO KAa4eCcTBa.

CTtanbHble NOBEPXHOCTU, NoAnexalime O4McTKe, KrnaccuuuUpyoT No CTEMEHAM OKUCIIEHUS no CcTaHgapTy
MCO 8501-1 n FOCT 9.402 - 80:

A - NOBEpPXHOCTb CTarnu MoYTU MOMHOCTBIO MOKPbITA MPOYHO CLENNEHHOW C MeTansioM NpoKaTHOW OKaruHOW.
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Ha noBepXxHOCTM MOYTU HET PXKaBUUHbI.

B - noBepxHOCTb CTanu Hayana pxaBeTb, OT HEE HaYMHAET OTCranBaTbCs NPoOKaTHas OKanuHa.

C - NnoBepxHOCTb CTanu, C KOTOPOW B pe3yrnbTaTe KOPPO3MU MOYTM MOMHOCTLIO MCYe3na NpPoKaTHas okanuHa,
UK C KOTOPOK NPOKaTHasi oKannHa MoXeT ObITb Nnerko yaaneHa. Ha noBepxHoCcTn ctanu, npu Bu3yansHOM OCMOTpE,
HabntogaTcsa HebonbLUne U3BA3BNEHUS KOPPO3UN.

D - noBepxHOCTb CTanu, C KOTOPOMW B pe3ynbTaTe KOppO3uM MpoKaTHasd oKanvHa Mcyesna u Ha KoTopoWn
HabnogaeTcs A3BeHHas KOpPO3us Ha BCEW MOBEPXHOCTU MPU BU3yarnbHOM OCMOTPE.

MoaroToBka NOBEPXHOCTU MOXET ObITb NEPBUYHOWN N BTOPUYHOMN:

nepBuyHag (obLLas) noaroToBka - 3T0 NOArOTOBKAa BCEN NMOBEPXHOCTU B LIENTIOM 40 OBHaXeHus ctanu;

BTOpPUYHAsA (nokanbHas) NoAroToBKa MOBEPXHOCTM - 3TO MOArOTOBKA MOBEPXHOCTU C OCTaBMEHMEM MPOYHO
CLeNIeHHbIX YacTen OpraHNYecKnx 1 MeTannmyecknx noKpbITUN.

MMepBnyHass NOAroTOBKA MNPOBOAUTCH C LENbl yAaneHusl NPOKATHOW OKamnuHbl, pPXaB4YWHbl, PasfuyHbIX
3arpsAsHUTENEN N yXKe MMEIOLLNXCS NOKPbITUIA C MOBEPXHOCTU CTanu nepes HaHeceHNeM rpyHToBOYHOro cnos. MNocne
NepBUYHON NOArOTOBKU BCS MOBEPXHOCTb NpeacTaBnseT coO0M OrofeHHyl cTanb.

BTopuuHasi noarotoBka NpoBOAUTCH C LIENbI0 NOKaNbHOro yoaneHus pXkaBuvHbl U MHOPOL4HOrO Marepuana ¢
NOBEPXHOCTU CTanu, NOKPbLITON rPYHTOBKOW, Nepes HaHeCeHneM aHTUKOPPO3NOHHOW NaKOKPacO4YHOW CUCTEMBI.

TpeboBaHNsa K KayeCTBY MeTannmMyeckonW MOBEPXHOCTU nepeq OKpallMBaHMEM W HaHECEHUEM MOKPbITUN
yctaHaenueaeT FOCT 9.402-80. B HeM BbIAENSOTCA YETbIpe CTENEHM NECKOCTPYNHOM OYNCTKM NOBEPXHOCTU YEPHbIX
MeTanmnoB OT OKarnuHbl U NPOAYKTOB KOPPO3UM:

1 - Npy OCMOTpE C LWECTMKPATHbIM YBENMYEHNEM OKanvHa 1 pxaByMHa He 0BHapyX1BaoTCs;

2 - nNpu OCMOTpPE HEBOOPYXEHHbIM Mas3oM He OoBHapyXuBaeTCs OKanuHa, pXaB4uuHa, npurap v apyrue
HemeTannnyeckune cnow;

3 - He B6onee yeM Ha 5 % NOBEPXHOCTU MMEKOTCHA NATHA U NOMNOCHI MAOTHO CLIENNEHHOW OKanuHbl U NUTErHas
KPOMKa, BUOUMbIE HEBOOPYXXEHHbIM rna3om. Ha nwobom 13 yyacTKOB MOBEPXHOCTU M3OENUSA OKanumHOW 3aHATO He
6onee 10 % nnowaam nnactuHbl 25x25 mm;

4 - ¢ NOBEPXHOCTU yAaneHbl pXXaByvMHa 1 OTCNavBaloLLasacs okanvHa.

OTMM CcTeneHsM noaroToBKM B OCHOBHOM COOTBETCTBYIOT TpeboBaHUSA, YCTAHOBMEHHbIE MEXOAYHapOLHbIM
ctaHgaptom NCO 8501-1. Ounctka abpasmBoCTpyiHbIM MeTogoM obo3HavaeTca BykBamum "Sa", ouMcTKa pyyHbIM 1
MEeXaHM3UPOBaHHbIM MHCTPYMEHTOM o6o3HauaeTcsa OykBamu "St'. Cnepytoulee 3a OykBamuM 4UCNO ykasbiBaeT
CcTeneHb OYMCTKMU.

Sa 1 - nerkasi neckocTpymHasi ouuctka. [Npu npoBepke HEBOOPYXEHHbIM B3rMsiIOM MOBEPXHOCTb [OIDKHA
BbIMMSAAETb 3a4MLLEHHON OT BMAMMbBIX MACIISHbIX, XXUPOBbIX NATEH U IPS3U U OT OKanuHbl C MIAOXUM MpUNeraHuem,
p>XaBYMHbI, KPACKM U OPYTMX NOCTOPOHHUX BELLLECTB.

Sa 2 - TwaTernbHasa neckocTpynHasa odncTka. [Npu npoBepke HEBOOPYXEHHbIM B3rns40M NOBEPXHOCTb A0SMKHA
BbIMMSAAETb 3a4ULLEHHON OT BUAMMBIX MACISHbIX, XXMPOBbIX MATEH U IPA3N 1 OT DOMbLUEN YacTW OKamnuHbl, PXXaBUYUHbI,
Kpacku 1 apyrmx NOCTOPOHHUX BeLLecTB. Kaxaoe octaTouHoe 3arps3HeHne JOMKHO MMETb NITOTHOE npuneraHme.

Sa 2,5 - o4eHb TwaTtenbHas neckocTpyrHas oducTka. [Npu npoBepke HEBOOPYKEHHLIM B3rns40M NOBEPXHOCTb
OOMKHA BbIMSAETb 3a4YULLLEHHON OT BUOUMbIX MAcCnsHbIX, XXUPOBbIX NATEH U rPA3M U OT GONbLUEN YacTW OKanuHbI,
p>XaBuMHbI, Kpacku M Opyrux NOCTOPOHHUX BellecTB. Bce octaTouHble criefbl 3apaXeHus OOMKHbl NPOSBASATLCS
TONbKO B (hopMe eiBa 3aMeTHbIX MATEH U NOMOC.

Sa 3 - neckocTpyrHas o4McTKa OO0 Bu3yarnbHO 4yucToM ctanu. pu npoBepke HEBOOPYXEHHbIM B3rnsaom
NMOBEPXHOCTb OIMKHA BbIMAAETb 3a4ULLEHHON OT BUAMMbIX MACASIHbIX, XXUPOBbIX MATEH M rPSA3U 1 OT GonbLUEN YacTu
OKanuHbl, pPXaBYWHbI, KPacku W OPYrMx MNOCTOPOHHMX BellecTB. [1OBEpXHOCTb [OMMKHA WMETb OLHOPOOHbLIN
MeTannuyeckun neck.

AGpa3snBOCTpYyMHbIE YCTAaHOBKM MOAPA3AENsAlTCsas N0 NPUHUUNY OEWCTBUMS HA HarnopHble YCTaHOBKU U
YCT@HOBKM MHXEKTOPHOrO TUMa; No BENWYUHE 3arpy304HON €MKOCTU Ha ManonuTpaxHble U KPYMHOMUTPaXHbIE; Mo
BMAY UCMONMHEHNs1 HA MOBUMbHbBIE U CTaLMOHapHbIE.

B kauyectBe abpasvBHbIx MaTepuanoB Hauboree 4acTo WMCMNOMb3YHTCHA: KBAPLUEBLIA MECOK, LUNU3epHo,
nnacTMKOBbIE MaTepuarbl, CTEKNO, MeTannnyeckas apobb 1 apyrne matepmansi.

3epHUCTOCTb U 3epHOBOW COCTaB MCKYCCTBEHHbIX U MPUPOAHbIX abpa3nBHbIX MaTepuanos, UCNOMb3yeMbIX A1
06paboTkn cBo6oAHBIM 3epHOM, ycTaHoBneH FOCT 3647-80.

Hapsagy ¢ abpasmBOCTpyiHbIMI YCTaHOBKaMM LLUMPOKO NPUMEHSIOTCA pasnunyHble ApobeMeTHbIE YCTaHOBKM.

B otnmuum ot abpasmBocTpynHOro obopydoBaHusi B OpobeMeTHbIx ycTaHOBKax abpasuB nogaetca K
obpabaTtbiBaeMolr NOBEPXHOCTU HE 3a CYET JHEeprm cxKaTtoro Bo3dyxa, a MeTaeTcd nonactamu gpobemeTHoun
TypOUHbI, MPMBOAMMON B [OBWXEHUE 3NeKTpoaBuratenemM M Bpallalrolericd Co CKOpoCTbi okoro 3000 o6/MuH.
OnameTtp gpobemeTHoro koneca (B npegenax) 360 - 430 mm. Pecypc paboTsl nonatok (B npegenax) 400 - 500 yacos
n go 10000 yacoB AN nonaTok, BbIMOMHEHHbIX M3 CNeLManbHbIX CMAaBoB C YNy4lIeHHbIMU 3KCMyaTaumoHHbIMU
XapakTepucTUKamMu.

MponssoamTensHoCcTb No Apobu ogHoro ApobemeTHoro koneca (B npegenax) 100 - 400 kr/muH. [NoaTomy
NpoM3BOANTENBHOCTb APOGEMETHBIX YCTAHOBOK CYLLLECTBEHHO BhbilLE, YeM abpasvBOCTPYWHBIX, U MOXET OOXOAUTb
0o 1000 kB.m/yac.
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Mpn paboTe ApobGeMeTHbIX YCTAHOBOK MCMOMb3YeTCs YyryHHas u ctanbHas apoobb.
TpeboBaHUs K YyryHHOW, CTanbHOW NUTOW, KONOTOW U pybneHon apobu, ucnonb3yemMon ans apobeMeTHOn 1

Opo6ecTpyrnHOM OUNCTKE OTNIMBOK, MOKOBOK, CTanbHOro npokata npmeeaeHsl B FOCT 11964-81.

Tunbl n3rotaBnmMBaemMon opodu npueegersl B Tabnuue 13.10.

Tunbl BeINyCKAeMON NPOMBILLIIEHHOCTBIO APO6K

Tun npodbu O6o3HaueHnda
Ipobp uyryHHas JMUTas IOYJI

Ipobp uyryHHas JUTas yJydlleHHad PICNING

Ipobp uyryHHas KOJOTad UK

Ipobe cTajsibHasg JuTas ICJ1

Ipobp cTajibHasa JuTas yJydlleHHad ICIty

Ipobe cTajibHasa KoOJoTad ICK

Ipobp cTajibHasg KOJIOTasd yJydlleHHas ICKY

Ipobe cTasibHasa pyOJIeHHas M3 NPOBOJIOKU ICP

Tabnuua 13.10

B 3aBucuMocCTM OT xapakTepa BbINOMHseMon paboThl BbiGMpatloT Tun Apobu n ee TBepaocTb. PekomeHnaauum
no npumeHeHuo apobu npueBeaeHsbl B Tabnumue 13.11.

PekomeHaauum no ncrnosb3oBaHWo apobu ans
OTAEeNbHbIX TEXHONOrMYECKUX onepaLuii

TexHOJIOTUUYEeCKHMe
onepaumnm

Tun u HOMep IOpodbu

TBepmocTs
HV

T'mybuHa
CHMMAaeMOTI'O
cJjod, MM

OumcTka OT QOPMOBOUHHIX CMeCeM

CrajyibHOE JIUThe:

TaXeJI0e JIUThe ocia 2,2; 2,8; 3,2; 3,6|450-550 0,7
cpemHee JIUThHE ocia 1,4; 1,8 450-550 0,6
Ick 1,8;:;2,2 500-550 0,6
MEJIKOE JIUThLE ncy 0,3;0,5:;0,8 450-550 0,2
Ick 0,3 500-550 0,2
UyT'yHHOE JIUThE X
TaXeJIoe oci 2,2; 2,8; 3,2; 3,6|450-550 0,5
MeJIKOe U cpemnHee ncil,0:;1,4 450-550 0,5
Ick 1,0; 1.4 500-550 0,5
KOBKMM UyT'yH och 0,8; 1,0 450-550 0,4
Ick 0,8; 1,0 500-550 0,4
CnyiaBel Ha ocHoBe Memm|ICJT 0,5 450-550 0,2
Ick 0,5 500-550 0,2
CrjiaBel Ha OCHOBE nci 0,5 450-550 0,15
AJIOMVHM A Ick 0,3; 0,5 500-550 0,15

Tabnuua 13.11

[ata neuyatn: 28.03.2011
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| | |
OumMcTKa OT OKAaJIMHE
[IOKOBKM ¥ MTaMIOBKM Ick 1,0; 1.4 500-550 0,5
Nocne Tepmoobpaborkm |IACH 0,5 450-550 0,2
IckK 0,3; 0,5 500-550 0,2
[IOOTOTOBKY I[IOBEPXHOCTH
[log HaHeCceHMe 3MaJin Ick 0,8; 1,0; 1.4 500-650 0,2-0,4
[Ioo OLMHKOBKY Ick 0,8; 1,0 600-650 0,3
Non HaueceHue rpyuTra |JICK 0,5; 0,8 500-650 0,15
YOpOoUHEeHMEe IOBEPXHOCTU
[IPyXMHEl, PECCOPE ocha 0,5; 0,8; 1,0 450-550 0,5
BaJibl, TATHK ocyh 0,5; 0,8 450-550 0,4
JlonacTu TypOuH ncy 0,5 450-550 0,4

3HauyeHMe HOpMbI pacxoda abpasvMBHOrO Martepuana Ha O4YMCTKYy (MOoAroTOBKY) MOBEPXHOCTU M3Oenus
3aBUCKUT:

OT pa3mepa 1 PopMbl OHNLLLAEMOWN NOBEPXHOCTU, COCTOSIHUS NOBEPXHOCTU Nepes OYUCTKOW N YCTaHOBIIEHHOM
CTENeHn OYUCTKY;

OT BMAa NOKPbLITUS, KOTOPOE NIIaHMPYyeTCs HAHEeCTU Ha MOBEPXHOCTb, 3a4aHHONO YPOBHS LLIEPOXOBATOCTH;

OT B1aa abpasnBHOro matepuana, ero TBepaocTtu, paamepa n opmbl 3epeH;

OT KOHCTPYKTMBHbIX OCOGEHHOCTel abpa3vMBOCTPYWHOW YCTAHOBKW: WUCMONb3yeMOro npuHuuna paboTsl,
BEMWUYMHBI NCMOMb3yeMOro U3bbITOYHOrO AABMNEHUS BO34yXa, AuameTpa U KOHCTPYKLMKM COMna, HanMynsg CUCTEMbI
OYUCTKM U BO3BpaTa abpasmBa Ha NOBTOPHOE UCMONb30BaHME.

BenuuuHbl pacxoga abpasvBa M CxaToro BO3gyxa B 3aBMCMMOCTU OT AaBMneHWs U AuameTtpa confa ans
abpa3nBOCTPYNHbIX annapaToB Npou3BoAcTBa hmpmbl "[okoH" npuBeaeHsl B Tabnuue 13.12.

Tabnuua 13.12
Pacxon abpasuBa u cxxaToro Bo3ayxa B 3aBUCUMOCTHU
OT AaBrieHns U gMamMmeTpa conna

InamMeTp | JaBJeHMEe BO3IOyxa B Pacxom cxaroro sosmyxa, |Pacxonm abpasmuea, KI/u
comnna comye, aTM M. Ky0 . /MuH

6 MM 3,5/4,2/5,2/5,6/6,3/7,0(1,3/1,5/1,7/1,9/2,1/2,5(122/142/161/185/204/239
8 MM 3,5/4,2/5,2/5,6/6,3/7,0(2,2/2,5/2,9/3,3/3,6/4,2|213/243/275/305/336/409
10 MM 3,5/4,2/5,2/5,6/6,3/7,0(3,0/3,6/4,0/4,6/5,0/5,6|303/348/393/436/478/545
12 mm 3,5/4,2/5,2/5,6/6,3/7,0(4,9/5,7/6,6/7,3/8,1/8,9|488/562/626/643/715/900

M3 npuBedeHHbIX AaHHbIX BWAHO, YTO CMOCOBGHOCTL nogaBaTb abpasuBHbIN MaTtepuan Ha o06paboTky
NMOBEPXHOCTU (pacxod abpasvBa) 3HAYMTENbHO YBENMMYMBAETCA C YyBENWYEeHWeM AuameTpa conna v AaBreHus
BO34yxa B COMMe 1, COOTBETCTBEHHO, yBENMYMBAETCA NPON3BOAMTENBHOCTL NpoLecca.

Cneunanuctamm KOMMaHWM MO NPOM3BOACTBY abpasvBOCTPYWHbIX ycTaHoBOK Airblast ([onnangus) Ha
OCHOBaHWV NPaKTUYECKMUX Pe3ynbTaToB UCMbITAHNA N JKCyaTaumMm 060pyAoBaHNs BbINOMHEHbI pacyeTbl CPpeaHero
pacxoga abpasvBa npw NonydeHnn 3agaHHoOW YNCTOTbl MOBEPXHOCTU B 3aBUCMMOCTM OT AuameTpa MCnosb3yeMoro
conna n uKCcMpoBaHHOro paboyvero gaeneHus. [JaHHble pacyeToB NpuBeaeHbl B Tabnuue 13.13.

Tabnuua 13.13
[aHHble No cpeaHen NPon3BOAMTENBHOCTU U cpeaHeMy pacxoay abpasvBa

IOuamMeTp colljla, MM |6,5|8,0|9,5|11,0|12,5|
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Pacxon Bormyxa B Ky®6.M /MuH npm

naBjeHur 8 BGap 4,216,6|9,0(11,6(|16,1
CpenHsasa NPOM3BOIOUTEJILHOCTL B SA 2 10 |15 |21 (28 37
KB.M/4

SA 2 1/2|5 9 14 |21 28

SA 3 4 |6 9 13 17

Cpenuuit pacxom adbpasuBa B SA 2 40 |35 |32 (29 28
KI'/KB .M

SA 2 1/2|58 |51 |46 |42 |40

SA 3 78 |68 [62 |56 54

k3 npmeBeneHHbIX OaHHbIX cnenyeTt, YTO C yBelM4YeHMeM OuamMeTpa conna, npu npoyvnx paBHbIX YCIOBUAX,
npon3BoanNTENIbHOCTb YCTAHOBKM yBENMYMBAETCA, a Cpe,EI,HVIVI pacxoan a6pa3|/|Ba Ha KBap,paTHbIVI MeTp quu.l,aemoﬁ
NOBEPXHOCTU YMEHbLUAETCA.

MHorodakTopHas 3aBMCMMOCTb HOPMbI pacxofa abpasvBHbIX MaTepuanos npeanonaraet ee paspaboTtky ons
3aaBaeMblX yCJ'IOBI/II7I O4YUCTKK, onpeaeneHHoro snga a6pa3|/|BHoro MaTtepunana n KOHKpeTHOro Tuna ncnosib3yemMmoro
obopynoBaHus.

TexHuueckas HOpMa pacxoaa aGpa3I/IBHbIX mMaTtepunanoB AnA OYUCTKM NMOBEPXHOCTU I/I3J:l,eJ'II/II7I MOXeT ObITb
onpegeneHa no gopmyne 13.11:

H =S x Hyxn. (13.11)

roe:
S - nnowaak, noanexatias obpaboTke Ha abpas3vBOCTPYNHOM (OpOOEMETHO) YCTAaHOBKE B KB.M;
Hyn. - yneneHasa Hopma pacxofa abpasvBHOro marepuana B Kr Ha 1 kB.M obpabaTeiBaeMol NOBEPXHOCTMU.

Takvm obpasom, 4ToObl onpeaenuTe HOpPMY pacxofa abpasvBHbIX MaTepuanoB HeobXxoaMMo onpeaennTb Ux
yaenbHble HOPMbI pacxoja.

MeToauka onpegeneHus yaenbHbIX HOPM pacxofa abpasvBHbIX MaTepuanos

YaoenbHas HopMa pacxoda abpasvBHOroO matepuana onpegensieTcs Onsi Kaxgoro npeanpustusa ucxogsa m3
BMAa ucnonb3yemoro abpasvMBHOro maTtepmana, Tmna obpaboTkm M TEXHUYECKUX XapaKTepUCTMK MCMOMNb3yemMoro
obopynoBaHus.

YoenbHass HopMa pacxoda MOXeT OblTb ornpedeneHa OnbITHO - NPOU3BOACTBEHHbIM METoAoM Ha 0Gase
ONbITHBIX AAHHbIX, MOMYYEHHbIX B MpoLEecce 3Kcnnyatauun abpasvBOCTPYMHOro obopyaoBaHUsS unu crneuuansHo
NPOBEAEHHOr0 3KCMepUMEHTanbHOro uccnenoBaHus. [lonyyeHHble OaHHbIe 3KCMEPUMEHTanbHbIX HabnogeHun
rpynnupyroTCs, aHanM3npyTCsa U UCNONb3YHTCA AN pacyeTa yaernbHOW HOpMbI pacxoaa no opmyne:

(13.12)

Ha coBpeMeHHbIX yCTaHOBKax MO OYMCTKE MOBEPXHOCTEN OT pasfuyHbIX BUAOB 3arpA3HEHWs UCMOMb3yTCH
cucteMbl cbopa, O4UMCTKM M Bo3BpaTa abpasuBa B TexHonornyeckui npouecc. [MoBTOpHOE MM MHOrokpaTHoe
ucnono3oBaHve abpasvBa 3HaAUMTENbHO COKpallaeT pacxogbl Ha o6paboTky noBepxHocTW. [lpu 3aTtoM npwu
HOPMMPOBaHUN BO3HMKAET HEOOXOAMMOCTL paccMaTpuBaTb abpasnBbl kKak 0bopadnBaemble MaTepmarnbi.

Mopsigok pacyeTa HOpM pacxofa obopayunBaemblx MaTepuanos onpegeneH POC 82-201-96.

Hopmartus pacxoga obopaunBaemoro abpasusa MOXeT ObITb paccymMTaH no hopmyne:

(13.13)

Mpumep pacyeTa yaeneHOM HOpMbI pacxofa abpasmBa OnbITHO-NPOU3BOACTBEHHBIM METOAOM.

VMcxoaHble aaHHbIe.

[na ouncTkM NOBEPXHOCTM MCMonb3yeTcss abpa3mBOCTpyWiHbIN annapaT mogenu ABCS 1440, BMECTUMOCTb
6aka ons abpasusa - 100 nMTpOB.

Bug yctaHOBKM - MOBMMbHAA, NEPUOAMYECKOrO AENCTBUIS.

KonuuecTBo 3arpyxaemoro abpasvea Ha 1 onepauumto 60 - 80 kr.

[aBneHue ncnonb3yemoro Bo3ayxa 7 atM., auameTp conna 12 mm, pacxoq Bo3gyxa 14 ky6.M/MuH.

Bug abpasuBa - HeBoccTaHaBnMBaeMbIi abpasvs ¢ 3epHMCTOCTLIO 100 - H.

MoBepxHoCTb 06paboTkn. OTAENbHBIE YAacTH Ky30Ba aBTOMOOMIBLHOIO (OyproHa.

MpumedaHue. [Ons asKkcnepyMeEHTanbHOro MOLENMPOBaHUSA MOryT MCMOMb30BaTbCA paboTbl MO O4YUCTKE
OOHOTUMHBLIX (POPM MOBEPXHOCTU, HaNpuMmep: AeTanu NUCTOBbIE MIOCKUE, Yy3Mbl KMenaHble WNM CBapHble U3
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NUCTOBbIX AeTanemn Nnockon opmbl, NPAMOMNMHENHOrO UMM KPUBOJIMHEMHOIO KOHTYpa, C OTBEPCTUAMN Unn 6e3 Hux,
C BbIMYKITOM UMY BOTHYTOW NOBEPXHOCTbLIO U T.4.

PaboTbl NpOBOAUT ONbITHLIN CNeynanuncr.

Mpy NnpoBeaeHnn Kaxaoro akcnepMMmeHTa NpoM3BOAMTCH B3BELUMBaHWE KONMYeCcTBa 3arpyxaemoro B annapat
abpasnBa U OCyLWeCTBMNSETCA O4YMCTKa MOBEPXHOCTM [0 3a4aHHOM YUCTOTbl 3arpyKeHHbIM U B3BELUEHHbIM
abpasnBom.

Mnowaab o4unLLEeHHOW NOBEPXHOCTU U3MepsieTcs U dukcupyeTcs.

PesynbTaTthl akcnepnMeHTanbHbIX HabnogeHun npueeaeHsl B Tabnuue 13.14.

Tabnuua 13.14
OKCnepuMeHTarnbHble AaHHbIE (YCNOBHbIE)

N sxc-|Bun oummaeMoin VcxonHasa |TpebyeMelt Macca 3HaueHMe

nepmu- | OOHOTUIIHOM CcTereHb YPOBEHb 3arpyxeH- | bakTuueckmu

MEHTa |[NOBEPXHOCTH 3arpas- OUMCTKU HOTO U OUMIIEHHOM
HEHHOCTM |MOBEPXHOCTM, |MCIOJNIBL30— | IJIomanu,
IoBEepX— T'OCT 9.402- |[Banuoro S, xB.M
HOCTHM, 80 abpasura,
T'OCT g, KU
9.402-80

1 Bokxopadg yacTe Ky30Ba |Crenens D|Crenenr 1 70 2,15

2 TopueBasa uyacTb kys3oBa|CrenedHs D|Crenenn 1 75 2,30

3 YacTh KPHIIM Ky30Ba CreneHs D|Crenens 1 67 2,06

4 Bokxopadg yacTb kKy30Ba |Crenens D|Crenenr 1 60 1,80

5 Bokxopadg yacTe kKy30Ba |Creneds D|Crenenr 1 77 2,46

6 YacTh KpPHIIM CreneHs D|Crenens 1 80 2,40

7 TopueBasa uvacTb kys3oBa|CrenedHs D|Crenenn 1 68 2,20

UTOTO 497 15,37

YnenbHasi Hopma pacxona abpasua Ansi ykasaHHbIX yCNoBuMIM npolecca dyaeT paBHa:
Takum obpasom, Hopma pacxofa abpasuBa, Hanpumep, Ana noarotoBku 3,0 KBagpaTHbIX METPOB MUCTOBLIX
MeTannuyeckux matepuanoB Ha abpasnBocTpynHon yctaHoBke ABCS 1440 6yaet paBHa:

H=32,34 xS =32,34 x 3,0 = 97,02 (kr/kB.M).

Mpn HopMUupoOBaHUNM MaTepuanoB Ha 06paboTKy NOBEPXHOCTM Ha YCTaHOBKaXx, MMeLLMX 000opygoBaHue Ans
cbopa 1 ouncTkm abpasmBHOro matepmana, Heob6xooMMo yunTbiBaTb 060paunBaeMoCcTb MaTtepuana.

Mpumep pacyeTa yaeneHOM HOPMbI pacxofa MeTannum4eckon apobu.

VcxogHble aaHHbIe.

[na ouncTkM NOBEepXHOCTM ucnonb3yeTtcst ApobemeTHas yctaHoBka mogenu ABCS 2000, nmetowasa cuctemy
OUUCTKM U BO3BpaTa gpobu.

Bug yctaHoBKM - cTauuoHapHasl, HEenpepbiBHOMO AEWCTBUSA, NpedHasHadeHa ANnA OYUCTKU CcpedHe- WU
KpynHorabaputHblx MeTannuueckux u3genuin, KOTOpble MOXHO MoABelMBaTb Ha  cneumanbHbIA - KPHOK
rpy3onogbeMHOCTb 0 5 TOHH.

Mpou3BoaMTEnbHOCTL NO BbIOpOCY Apobu -3 Kr/cek.

Bug abpasusa - opobb cTanbHasa nutasi, Homep gpobu 2,8 (ACI 2,8), TBepgocTts 500 HV.

YcTaHoBka cHabxeHa cuctemor gpobeobpalleHnss Ans o4YnCTKM ApobM OT MOCTOPOHHMX BKIMOYEHWUA U
oTpaboTaHHbIX 4POBUHOK.

ObopaumBaemocTtb apobu - 1400.

Hopmartus pacxoga HoBon apobu - 0,5% npwu kaxxgom obopoTe Apobu.

MoBepxHOCTb 0OpaboTKM. 3aroTOBKM M3 YYrYHHOTO NUThS C BbIMYKITON MOBEPXHOCTHIO.

PaboTbl NpoOBOAUT ONbITHLIN CNeunanuncr.

Mpu npoBegeHMU 3KCMEPUMEHTANbHOTO HOPMMPOBaHWUS 0Opasel, 3aroTOBOK YYryHHOrO NMUTbS M3MeEpPSieTCs U
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paccunTbiBaeTCA €ro HapyxHas noBepxHocTb. Kaxapii obpaseu nomellaetcs B kamepy Ansg gpobemeTHon
0bpaboTku n onpenensaetcst BpeMsi paboTbl YCTAHOBKM 40 AOCTUXEHUSI 3a4aHHON YMCTOTbI MOBEPXHOCTU M3OENus.
KonuuectBo gpobwu, noweawee Ha obpaboTky AeTanu, onpefenseTrcs YMHOXeHUWeM MpOoM3BOAUTENbHOCTH
apobemeTaTtenbHOro annapara no 4podu Ha Bpemsi paboThbl.
VcxopHble AaHHbIe U pe3ynbTaThl 9KCNEepUMEHTa npuBedeHsl B Tabnuue 13.15.

Tabnuua 13.15
VcxonHble AaHHbIE U pe3ynbTaThbl 9KCNepuMeHTa

N Bun oummaemMomn VcxomHasa |TpeOyewme|Ilnomans Bpema |Pacxon
SKC— |OOHOTUIIHOM IOBEPXHOCTM |CTENEeHb YPOBEHb 3aTOTOBKM, |paboTH [ npobu Ha
nepu- 3arpsas- OUMCTKU S, kB.M ycra- |TexHoso-
MEeHTa HEHHOCTM |IOBEpPX-— HOBKM, | TMUECKYIO
oBEepPX— HOCTHU, CexyHI | onepa-
HOCTHU, T'OCT LMK, KI
TOCT 9.402-80
9.402-80
1 3ar0TOBKA M3 UyT'yHHOTO
JUTbS C BBIIYKJION
IOBEPXHOCTHIO Cremnenb A|Cremnens 1(1,8 150 450
2 3aTr0TOBKA M3 YyT'yHHOTO
JUTbS C BBITYKJION
IOBEPXHOCTHIO Cremnenb A|Crenens 12,2 180 540
3 3ar0TOBKA M3 YyT'yHHOTO
JUTbS C BBITYKJION
IOBEPXHOCTHIO Crenenb A|Crenens 1(2,4 200 600
4 3aTr0TOBKA M3 YyT'yHHOTO
JUTbS C BBITYKJION
IOBEPXHOCTHIO Cremnenb A|Crenens 1(2,0 165 495
5 3aTr0TOBKA M3 YyT'yHHOTO
JUTbS C BBITYKJION
IOBEPXHOCTHIO Cremnenb A|Crenens 12,2 170 510
6 3aT0TOBKA M3 YyT'yHHOTO
JUTbS C BBIIYKJION
IOBEPXHOCTHIO Cremnenb A|Crenens 1(2,6 210 630
NTOTO 13,2 1075 3225

YcpenoHeHHoe 3HaveHue yaenbHoro pacxoga cranbHou apobu OCJT 2,8 ansa ucxogHbix yCnoBui npouecca
onpeaensaeTcsi OTHOLLIEHMEM CYMMapHOro pacxofa Apobu K 3HaueHuto obLern 0b6paboTaHHON NOBEPXHOCTH.
MonyyeHHOe ycpeaoHeHHOe 3HavYeHue yaenbHoro pacxoga metannuyeckon gpobu ACI1 2,8 o3HavaeT, 4to Ans
ouncTkM 1 KBagpaTHOro MeTpa YyryHHOro NUTbSA C MCXOOHOW CTEMEHbIO 3arpA3HEHHOCTH (cTeneHb A) 40 3aAaHHON
cTeneHn ouncTkm (cteneHb 1) Ha gpobemeTHom yctaHoBke ABCS 2000 B cpegHem ucnonbsyetcs 244,3 kunorpamma
apoou.
C y4yeTom obopaumBaemMocT (konu4ecTso Lukrnos n = 1400) gpobu B 4aHHOM npouecce, yaenbHbIn pacxof ¢
YYETOM LIMKIMMYHOCTM MOXHO paccumtatb no popmyne:
Hyn. + Hym. x 0,005(1400 - 1)
Hyno.umkjig. = ————————— e — — — =
1400
244,3 + 244,3 x 0,005 x 1399

roe:
Hya.uukn - yaenbHbIN pacxopn, ¢ yY4eTOM LUMKIMYHOCTU, KI/KB.M;
Hya. - yaenbHbIi pacxoq 6e3 yyeTa UMKNUYHOCTU, 244,3 Kr/KB.M;

[arta neyatu: 28.03.2011 Cuctema KoHcynbtanTtlnioc: ACMVIKT Tuet 203



"CMPABO4YHMK MO HOPMUPOBAHWIO PACXOOA MATEPUATOB U 3AMACHBLIX YACTEN HA TEXHUYECKOE OBCNYXXMBAHWE, PEMOHT TEXHWUYECKWX CPELCTB OAO "PX["
(YtBepxgeH OAO "PXK[" 24.11.2008 r.)

0,005 - (0,5 %) HopmaTuB MNOMOSTHEHWSA HOBOW ApOBbIO CUCTEMBbI MOCIEe NPOBEAEHNST OQHOrO LMKMna npouecca
(xapakTepusyeT pacxo, noTepy 4pobu 3a Lukn).

Takvm obpasom, Hopma pacxofa Apobu, Hanpumep, ANg OYNCTKA NOBEPXHOCTU 3aroTOBKU U3 YYrYHHOrO NUTbS
C BbINYKIION MOBEPXHOCTbIO Nnowiaabio 3,5 KBagpaTHbIX METPoOB Ha ApobemeTHon yctaHoBke ABCS 2000 byoet
paBHa:

H=Hyn. xS=1,4xS 1,4 x3,3=4,62 (kr/lusgenue).

nasa XIV. HopmupoBaHue pacxoga TeKCTUIbHbIX MaTepranos
14.1. O6wine cBeneHus

Mpu TexHnyeckom obcnyxuBaHum U peMoHTe TexHudeckux cpeacts OAO "PXK[O" ncnonb3yoTcsa pasnuyHble
TEeKCTUNbHbIE MaTepuanbl: napycuHa ©Ope3eHTOBasi, MOMOTHO HETKaHOEe, MELLKOBUHA, FbHOBOJIOKHO, candeTka
TexHuyeckasi, OBTMPOYHble MaTepuarnbl, BOWMNOK TEXHUYECKUA, BOWMOK TOHKOLUEPCTHBIN, MNOMNyrpyboLLEepCTHbIN,
rpyooLlepCTHBIN, WnaraT, fNeHTa TexHM4eckas KunepHasi, neHTa rapTaHas u ap., a Takke TEKCTUNbHbIE MaTepuansl,
Ucnonb3yemble B KavyeCTBE OTAENOYHbIX MPU PEMOHTE MNACCAXMPCKMX BAroHOB: BUHUMMCKOXa 06OMBO4YHASA
YMEHbLUEHHOW M0XapoonacHOCTW, (pnaHenb, NMIOLW, KreeHka MoTonoyvHasd, robeneH u MHorve apyrve Buabl
TEKCTUMbHbIX MaTepnanos.

YKkasaHHaa npoaykuusi pPOCCUMCKOW TEKCTUMbHOM W TEeKCTUIbHO-ranaHTepPenHON MPOMbILLNIEHHOCTH,
OTHOCALLAACA K TEXHMYecKoOMy W chneumanbHOMy TekcTunio (638 HavMMeHOBaHMM  U3dernuin)  CornacHo
"O6wwepoccunckomy knaccudukaropy npogykumm "OK 005-93" nogpasgensercs Ha:

1. sgenua kpydeHble, KpOME MNPSKU, HUTOK U U3OENUN KPYYeHbIX LIESKOBbIX - Bcero 41 nogtun vsgenui,
KOTOpble 00beauHsaTCs B 11 TMNOB: KaHaThbl, CEPAEYHMKN, JIMHU MOPCKME, BEPEBKMU, LUHYPbI, LNaraTtbl, KAHATUKHK,
n3genus KpyyYyeHole np;

2. N3penua KpydeHble LIenkoBble - 25 NoaTUNOB, KOTOpble 00beauHATCs B 20 TMNOB: M3O4enus KpydeHble
LLUEeNKOBble TEXHUYECKME OQHO- 1 MHOTOHUTOYHbLIE CUTOBbLIE U NS TPAHCMOPTEPHbIX NEHT;

3. HuTkn n nsgennst HUTOYHbIE - 7 NOATUMNOB, KOTOPble O6BLEAUHAIOTCS B 3 TUMNA: HUTKU XIonyaTobymMakHble
KapKacHble (apMMpPOBaHHbIE), HUTKU LLEMKOBbIE XUPYPruieckme, HATKU LLESKOBbIE CreLuanbHble;

4. ManaHTepesa TeKkCcTunbHasa - 43 noATuna, KoTopble 06beauHATCS B 11 TUNOB: NEHTbl TKaHble, KNeeHble,
pesaHble, LUHYpbI NNeTeHbIe, BUThIE, BA3aHble, NOSIOTHO rapgMHHO-TIONEBOE TEXHMYECKOE 1 cneunansHoe;

5. Bonnok un wunsgenus BOWMOYHble - 45 nogTMNOB, KOTopble 0ObeauHsATCA B 25 TMMOB: BOWMIIOK
TOHKOLUEPCTHbIN,  NONYrpybOoLIEPCTHbIA,  FPYOOLUIEPCTHBIA,  KPYTM  BOWMOYHbIE,  KPYTM  TOHKOLLUEPCTHbIE,
nonyrpyboLlepcTHble, rpyboliepcTHble, AeTanu W WU3Aenus BoWMovHble (6e3 BOWMOYHbIX KPYroB), getanu wu3s
TOHKOLLEPCTHOro BOWMIOKA, NoNyrpyboLLIEepCTHOIO TEXHNYECKOrO BOMIOKa, rpyboLLepCcTHOrO BOMIOKA: KOmnbLa, NeHTHl,
nNacTuHbl, geTanu urypHbole, UMIMHAPbLI BOWNOYHbIE, hutnnu;

6. OTX04bl TEKCTUNBHOW U TPUKOTAXXHOW NPOMBILLIIEHHOCTH - 2 TUMa: MaTtepuarbsl 00TUPOYHbIE;

7. MNMpoaykums TekcTurnbHasa npoyas - 71 noatun, 39 TMNOB: PEMHU, NEHTbl TPaHCNOPTEPHbIE, pyKaBa, Yexbl,
BaTa, (PunbTpbl, HUTEBUAHbIE W CeTeBUAHble MaTepuanel, LUHYpbl, CETM W Aenu pbibONoBHbIE, MaTepuansl
Tenno3BYKON30NAUNOHHbIE, HACTUMOYHbIE, MPOKIaA0YHbIE;

8. TkaHu 1 n3genus WTy4Hble CypoBble xnonyatobymaHble - 28 noaTunos, 17 TMnos;

9. TkaHu cypoBble NbHAHbIE - 37 noaTunos, 10 TMnos;

10. TkaHu cypoBble WepcTsHble - 62 nogTuna, 10 TMnos;

11. TkaHm cyp. wernkosble (6e3 wranenbHbIX) - 18 noaTunos, 16 Tmnos;

12. TkaHuU cypoBble N3 XMMNYECKMX BOSOKOH - 16 noaTunos, 12 TMNos;

13. TkaHM NaKOBOYHbIE JFIbHAHbIE U NEHBLKO-OXKYTOBbIE - 1 Tun;

14. TkaHu 1 WTY4YHbIE U3Aenuns rotosble xnonyatobymaHble - 56 nogTunos, 15 TMNos;

15. MeLUKkn NbHAHbIE Y NEHBKO-AXYTOBbIE (MOLLUTLIE Ha TKaukmx babpukax) - 13 TUnos;

16. TkaHu roToBble NbHAHbIE - 13 noaTunos, 10 TMNoB;

17. TkaHU roToBbl€ NEHbKO-4XYTOBbIE - 13 TUMNOB;

18. TkaHu roToBble LWepCcTAHbIe -37 NoATUMNOB, 16 TUMNOB,

19. TkaHu roToBble WernkoBble (6e3 wranenbHbIX) - 19 noagTunos, 18
TUMOB;

20. TkaHu roToBblE N3 XMMUYECKNX BOFOKOH - 6 TUMOB;

21. MaTepwnansel HeTKaHble - 32 noaTuna, 15 Tmnos;

22. N3genus MeguumMHCKue TPUKOTaXHble - 25 TUNoB.;

23. lsgenusa cnopTMBHOrO Ha3HayYeHNsa TPUKOTaxHbIE - 24 TUNa;

24. BaTWH TPUKOTaXHbIN - 2 TUNa;

25. Mex TpuKkoTaxHbIn - 1 Tum,;
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26. Vilsgenusa npoyne TpUKOTaXHble TEXHUYECKOro Ha3HavyeHus - 1 tun.

Hwxe,

B Tabnuue 14.1,

npuBegeH nepeyvyeHb OTAeNbHbIX MaTepuarnos,

NCMNONb3YHTCA NPU TEXHUYECKOM 06CNY>XMBaHUKN 1 peMOoHTe TexHnyeckux cpeacts OAO "PXKIO".

KOoTOpble Haubonee 4acTto

Tabnuua 14.1

OTaenbHble BUAbI NPOAYKLMU TEKCTUNBHOWM MPOMbILLNIEHHOCTH,
NPUMEHSIEMbIE NPU TEXHUYECKOM OBCMY>KMBAHUN U PEMOHTE
TexHnyecknx cpegcts OAO "PXKO"

Homep HammveHOBaHMe MaTepMmala rocr, oCT, TV [TpMeHeHre
MaTepurasa VICIIOJIb 3YEMEIX MATEPUAJIOB
no CKMTP
8213110002 | TkaHp xJionuyaTobyMaxHad OCT 17362-85 i TeXHUUYECKUX U
XO3AVICTBEHHEIX LieJjien
8274530091 | Tkanbr noprbepHas Ty-175968-72
8211710106 | Tkaubs TapHas CypoBas Ty 708-50 IJIs TeXHUYECKUX U
XO3AVICTBEHHEIX LieJjien
8211710109 | TkaHp JbHAHAA MEUIOUHAaH TocT 30090-93
8311000001 [ Tkaup x/6 koOMydJISXHAS Ty 858-5497-2000
8231200135 | TkaHb JbHAHASA OEJIbLTHUHD TocT 332-91 B kxauecTBe
OMIIE TPOBAJIBHOT'O
8318200001 | Tkaub dwuibsTpoBaJbHAS TOCT 332-91 MaTepuala Ipu
OMIILTPOBAHMM PACTBOPOB
8355340001 | Tkans MebenbHasa TOCT 24220-80 B xauecTBe OOUBKU
Mebenn
8337100005 | Tkanr ynaxoBouHasd JbHAHad|I'OCT 5530-2004 B kxauecTBe YHIaKOBOUHOTO
MaTepraia U B
TeXHUUECKUX LeJIAX
8211110001 | Murkann Ty 332-91 i TeXHUUYECKUX U
XO3AVICTBEHHEIX LieJjien
8311150101 | Curew, 6Bewiz T'OCT 29298-2005 |Ina musmenutt
J1aTeJILHOTO,
COPOUYEUHOTO U
8311150100 | Curen rTIyagKOKpALIEHEI TOCT 29298-2005 |GesnbeBoro HazHAYEHUS U
U3IeNVil BEUEeBOTO
8311130002 | Curel; HabuBHOM TOCT 29298-2005 |mmymecTBa
8311350003 | caTun Ty-17 pPod 17- i TeXHUUYECKUX U
15008-91 XO3AMCTBEHHEIX LieJjieln
8211610003 |TosIOTHO OEKOPATHUBHOE TOCT 23432-89
8388420110 |osoTHO HEeTKAHOE TOCT 14253-83 I oBTUPKU
XOJICTONPOWMBHOE obopynoBaHmnd,
OOTUPOUHOE TeXHUYECKUX U
XO3AVICTBEHHEIX LieJjien
8388420001 |Tos1oTHO XOJICTONPOWMBHOE TOCT 14253-83
OOTUPOUHOE
8388920105 |[TostoTHO 3aWMTHOTO TY 5774-003- I TeXHMUECKMX Lejein
TIOKPHTMS 45940433-99
8399500001 |TostoTHO HeTKaHOe TOCT 18273-89 i M3TOTOBJICHUS
NPOUIMBHOE MEPCTAHOE yTennmresen

[ata neuyatn: 28.03.2011

Cuctema KoHcynbtanTtlnioc: ACMVIKT

Inet 205



"CMPABO4YHMK MO HOPMUPOBAHWIO PACXOOA MATEPUATOB U 3AMACHBLIX YACTEN HA TEXHUYECKOE OBCNYXXMBAHWE, PEMOHT TEXHWUYECKWX CPELCTB OAO "PX["
(YtBepxgeH OAO "PXK[" 24.11.2008 r.)

8331320031 | XoscT MOJyJIbEHAHOM ToCT 10232-77 i TeXHUUYECKUX U
IOJIOTEeHY A THIM XO3AVICTBEHHEIX LieJjieln
8112120003 | BoJIOKHO JIBHAHOE IJIMHHOE TocT 10330-76
8329100010 |Memox Tapuet u3 TeHToBOM |IT'OCT 11039-84 I51a MEeIWKOB, UYeXJIOB,
TKaHU TeXHUUECKUX LeJiel
8238210109 [Mapycwua nosynbHAHAS Ty 8388-003- Iy CHOeuomexmel U
00321365-2002 VBOEJIMI TEeXHUUYECKOTO
Has3Ha4YeHMS
8238210112 |MapycwHa noJsysbHSHAS CO ToCcT 15530-93
CBETONPOYHOM
KOMOVHMPOBAHHOM
OTHE3AMMTHOM MNPONUTKOM
8711140001 | Bunmnuckoxa oOBMBOUHASA TY 8714-160- Iiiga OoBMBKM CUIOSHUM
05790484-2001 IaCCaxXmMpCKMX BaTr'OHOB,
OBNMUIIOBKU CAaJIOHOB
8711140019 | Bunmnuckoxa—-T OBMBOUHAHA Ty 8710-005- BATr'OHOB
00300280-98
8121150116 (llnyp nonMaMyoHBIL KaHAaT TY 9616-001- IJyig TeXHUUYECKUX LeJjien
45600401-98
8122470001 |llnyp JIBHONIEHBLKOBEIA TOCT 29231-91
8151560021 | JlenTa xunepHad TOCT 4514-78
8151560013 |JlenTa TadTaHas TOCT 4514-78
8163100101 |JlenTa TOHKOWEpPCTHAS TOCT 288-72
UMCTOWEPCTAHAS
8194340001 |lakyisa crTpoMUTesbHas Ty-63178-12-80
8195910003 |BaTa MmHepasbHas Ty 21-3-1-66
bunbepHasa PYJIOHMPOBAHHAL
8161110005 | Bomiok TexXHUUe CKUM T'OCT 288-72 IJyiga M3TOTOBJICHUS
TOHKOWEPCTHEIN cansuukos (3amepxka
CMa30UYHLHIX Macejyl B
MecTax TpeHusd),
NPOKJIANOK
(3BYKOIIOTJIOUIEHVE U
3aIMTa OT MUCTUPAHMA) U
dunerpos (dunbTpanua
Maces)
8161310005 | Bomiok TexXHUUe CKUM T'OCT 6418-81 IJyiga M3TOTOBJICHUS
TpyBolepCTHEIM CaJIbHUKOB, MNPOKJIANOK,
OMILTPOB M B KauyeCcTBe
U3OJIALUUMOHHOTO
MaTepmrasa
8161210008 | Bomyiok TexXHUUE CKUM T'OCT 6308-71 IJyiga M3TOTOBJICHUS
MOy TPy BOolEe P C THEIMN CaJIbHUKOB, MNPOKJIANOK,
OMIIETPOB
8141310101 | HuTkmy xJionyaTobyMaxHLe T'OCT 6309-93 Iyia nommBa OOUMBKU
OCOBOMNPOYHLE TJISHIIEBEE CHUOeHult, TeHTa NuKana,
PYKaBMI ¥ T.I.
8147180001 | HuTky wmBEMHEE T'OCT 6309-93
CHUHTEeTUUYECKUE
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Ii1a npoTupKu
obopynoBaHMAa

8186430002 | BeTows oBTHUPOUHAS TY 63-178-77-82

8211810102 |Mapsis TexHMUYEeCKAS CTy 35-552-63
cypoBas

8211810001 |Mapsis orBesieHHas TOCT 9412-93

8122430005 | BepeBka M3 JILHSHEIX TOCT 1868-88
BOJIOKOH

8122430018 | BepeBka JibHAHAS TOCT 1868-88

8122150004

BepeBka TexHUUEeCKasd U3
BMCKOBHOI'O BOJIOKHa 0e3
OTIEeJIKU

TOCT 1868-88

8122110035

BepeBka xJjionyaToOyMaxHas

Ty-17-44 - 68C

8122150001

BepeBka myeTeHad
TIOJIUIIPONMUIIEHOBAA C
[IOJIMAMUIOHEIM CEePOeUHUKOM
IOBalllaTUYEePHpeXNpanHasd

TY
15-08-04-40-97

8121140026 | BepeBka NeHbLKOBASA TOoCT 30055-93
BEICOKONPOYHAS

8121120024 |KaHaT mnosvaMyOoHbIA TOCT 30055-93
TPOCOBOM CBUBKU

8121190133 | KaHaT TpexnpsaIHbIii TOCT 30055-93
HOPMaJIb HEIM

8121190135 |KaHaT TpexnpsaIHbii TOoCT 30055-93
[IOBHIIE HHEIM

8121190138 | KaHaT TpexNnpsaIHbIL TOoCT 30055-93
CHeuMraJlbHEM

8122230002 | KaHaTuk JIbHAHOM TOCT 1765-89

8121190054

CTpOoIll TEKCTWUJIbHBIN
BEeTBEBOW JIEHTOUHBIM

Pl 24-C3K-01-01

8121190079

CTpOoIll TEKCTWUJIbHBIN
IIEeTJIEBOM KPYTJIONPAIHEIM

Pl 24-C3K-01-01

Ii1a npoTupKu
obopynoBaHMAa

8121190194

CTponl T'py30BOM KaHATHEM

TOCT 25573-82

8121190202

CTponl T'Py30BOM LIEIHOM

PI1-10-33-93

IS CTPONOBKM TPYy30B

8122550104

lnaraT TexHUYEeCKUN
HOJ'H/IHpOHI/IJ'IeHOBE:IVI

TOCT 17308-88

8122560002

limaraT OEITOBOTO
Has3HadYeHUsa U3 JIyOsaHHX
BOJIOKOH apMMPOBAaHHBIM
XVUMUYECKOM HUTHLIO

TOCT 17308-88

8122570005

lnaraT JyOsHOM

TOCT 17308-88

IJ19 TexXHUUeCKMUx LeJien,
B T.4Y. IOJ4 OOBA3LIBAHUA,
CllMBaHUA, YIaKOBHBAHUA

8193200011

PykaB NOXapHBIM HAIOPHBIL

TOCT 18698-79

Ilsig nomaum 1omn
OaBJIeHVEM XUIOKOCTEl,
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8193205001 | PyxaB MNOXAPHEIA HAMOPHLIA TOCT 7877-75 HACHIIEHHOTO Iapa,
NpOpe3UHEHHHI Ta30B U CHIIYYMX
MaTepuasosB

8193200005 | PyxaB MNOXAPHEIA HAMOPHLIA Ty 8193-036-
MOPO30CTOMKNIMA 00323890-2001

B HopmaTtuMBHOW [OOKYMeHTauuuM HoOpMa pacxoda TKaHen onpeaensieTcs Kak MakCcumarnbHO [O0nycTUMoe
nnaHoBOe KONMUYECTBO TKaHen, HeobGXxoAMmoe Ha MPOU3BOACTBO €4WHWULbI U3Aenusa YCTaHOBIEHHOro KadvecTBa B
nnaHupyembIx yCrnoBusix Mpon3BoACTBa.

Hopma pacxoga TkaHen BKMYaeT B CBOW COCTaB MOME3HbIN pacxod U HEN3BexXHbIe 0TX0AbI, NonyvyaeMble npu
packpoe TkaHew (MexrekanbHble 0TX04bl), 0TX0A4bI MO WMPUHE U ANTIMHE HACTWUNa, KOHUEBbIE OCTaTKN TKaHEN.

Hactnn - aTo crnoXeHHas B HECKONbKO PSAOB TKaHb C BblpaBHMBaHWEM ee No ABYM MepneHAMKYNsSpHbIM
CTOpoHaM, npefaHasHavyeHHas AN BblKpavmBaHuA feTtanen. [invHa HacTuna onpefensercs rno KapTe packpos B
pe3yrnbTaTe 3KOHOMUYHOWN packnazKkun Liernoro Konuyectsa 3arotToBoK M34enun B Hactune.

Me>xrnekanbHble OTX0Abl - 3TO OTXOAbI, NOfy4aeMble Npu BbIKpanBaHUN U3enus.

OTx0Abl MO WNPWHE HAcTWUMa ONPeaenslnTca yCaakon TKaHW (B mpouecce MpPOMnUTKM TKaHu), LUMPUHON ABYX
KPOMOK TKaHW.

OTxoAabl MO AnNVvHE HacTuna BKIIOYAKT: NPUNYCK K ANWHE MONoTHA, HeoOXoAMMbIA ANs BbINOMHEHWUS
MHOrOCMONHOro HacTUNa, U NPUMYCK Ha CTbIK NOSOTEH.

KoHueBble ocTaTky - 3TO OCTaTku TkaHemn, obpasylowmecs B pesynbTaTe HacTunaHus MaTepuanos 3a CYeT
HEeCOBMECTMMOCTU CyMMapHbIX AMVH PYNOHOB (KycKa).

MexnekarnbHble 0TX04bl U KOHLEBbIE OCTaTKM TKaHU MOryT BbITb MCMOMb30BaHbl B KAYECTBE MCXOAHOMO Chipbs
ANA Npou3BOACTBa APYrnx BUOOB U3AENUNA Ha AaHHOM MPEeAnpusaTUM UM peannsoBaHbl B Ka4yecTBe BTOPUYHOrO
chblpbS.

Hopma pacxoga TkaHeln ycTaHaBnuBaeTCs Ha eguHuuy nsgenus B metpax (Ha 100, 1000 wtyk nsgenui). ns
onpeaeneHns HOpPMbl pacxofa TKaHW B MeTpax HeobxodnMo HOpMY pacxoda B KBagpaTHbIX METpax pasgenvTb Ha
LLUMPUHY HOPMUPYEMOTrO MaTepuana, ykasaHHylo B rocygapcTBEHHOM CTaHAapTe Ha MaTepwuarn.

14.2. MeToanka HOPMUPOBAHUS pacxofa TEKCTUIbHBIX MaTepuarnos

TekcTunbHble MaTepuarnsl NOCTaBNATCA B pynoHax (Kyckax), MoTKax, 6abuHax, kaTywkax u 1. M.

OCHOBHbBIMY UCXOOHBIMW JAaHHBIMY NPY YCTAHOBMEHMW HOPM pacxofa TEKCTUMbHbBIX MaTepPMaroB sSIBNATCS:

KOHCTPYKTOPCKas cneumdukaLmsa aetanen Ha MalluHy unu usgenve;

yepTexu getanen;

KapTbl TEXHONOMMYECKOro npouecca;

KapTbl packpos;

FOCTbl, OCThbl 1 apTuKynbl Ha MaTepwuarn.

Hopma pacxofa TeKCTUNbHbIX MaTepuarioB, NMOCTaBMsiEMbIX B PYNOHAxX WNKU Kyckax, yCTaHaBNUBAaETCs Ha
OCHOBE KapT packposi.

Mpn paspaboTke kapTbl PacKpos U ONpeaeneHnn ANnHbl HacTuna cneayeT PyKOBOACTBOBATLCS CEAYOLMM:

1. Pa3smepsbl 3aroToBOK geTanen B kapTe packposi, Kak Npasuio, NPUHMMAOT MO AaHHbIM pabounx YepTexen
nsgenus. B Tex cnyyasix, korga pasmepbl 3aroTOBOK B YepTexe He ykasaHbl, UX onpedensioT kak CyMMy pasmepa
JeTanv B roTOBOM M3[eNvn U pa3aMepoB NPUNYCKoB Ha 3arnbbl, NOABOPOTHI U LLBHI;

2. Kapta packposi MoxeT OblTb COCTaBreHa TOMbKO Ha BMONHE OnpefeneHHbln apTukyn TkaHu. Ecnu
TEeXHUYECKMEe YCrnoBuS AOMYCKalT U3roTOBMNEHNE AAHHOTO M3LENnNs C UCMONb30BaHNEM TKaHEN PasfnMyHON LUNPKHBI,
AONsi Kaxgoro pasMepa TKaHu JormkHa ObiTb COCTaBneHa oTAenbHas KapTa packpos. B Tex cnyyasx, korga pyCcyHOK
TKaHW MOXeT MOBMWUATbL Ha HOPMY pacxoa (Hanpumep, KPYMHbIA UAM HECUMMETPUYHBIA PUCYHOK), ANS KaXaoro
BapuaHTa packnagku wabnoHoB (nekan) gormkHa 6biTb paspaboTaHa oTaenbHasa kapTa packpos;

3. WupuHa maTepuana BbibupaetTca no Haubonee paumoHanbHOMY pa3MelleHuIo LWabnoHOoB (nekan)
getanew, COCTaBNSALMX Lenoe YMCIO KOMMIEKTOB 3aroTOBOK M AAlOLWMX MUHUMArbHbIE OTXOAbl MeXAy AeTansmMu
npu peske matepuana;

4. Pa3smelleHune LWabnoHOB AeTaner Npou3BOAMTCA MO MMHMMANbHOMY 3HAYEHMIO LUMPUHBI MaTepuana (c
Y4ETOM HUXKHEro OTKIMOHEHWS Nons gonycka);

5. MNepeMmblykn Mexay LwabnoHammn 3aroTOBOK AeTanen npu packnagke wabnoHos He gonyckatoTcs. LabnoHbl
3aroToBOK AieTanen AOMKHbI BKITKOYaTb NPUMYCKX Ha LWBbl, OOMeTKy U T. N.;

6. MoTepn maTepmana Ha crubbl NpU packnagke marepuana He OOMycKalTCH, U KaXaoe HOBOE MOMOTHULLE
HacTuna oTpesaeTcs OT Lenoro Kycka (pynoHa). K onvHe nonoTHuULW, Ans BbipaBHUBaHWS TOPLOB AobaBnseTcs He
6onee 20 mm;

7. Packnagka wabnoHOB 3aroToBOK deTanewn AomkHa obpasoBbiBaTb MO AMMHE MOMOTHULL HACTUMNA FIMHWK,
paspes3 MaTepuana no KOTopbiM BO BCIO LUMPWHY HE BbI3blBAET Nepepeskun geTanen;

8. KapTa packposi gomkHa cocTaBnsaTbCsa B Macwtabe, ¢ ykazaHMem BCex pa3MepoB 1 AaHHbIX, HEO6X0ANMbIX
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ON4 pacyeTa WUpKUHbI U ANWHBI HACTUNA 1 HOPMbI pacxofa maTtepuana;

9. B cnyyae, ecnu no AnuHe NONoOTHWLLA HacTuna npu Hanbonee pauMoHanbHOW packnagke LwabrnoHoB
3aroToBOK AeTanen He obpasyeTcs NpsiMbIX NMUHUI COEOMHEHU, MO3BONSAIOLNX pe3aTh Matepuan no wupuHe 6e3
nepepeskn vacten getanen, NMUHUM COEAMHEHUM Ha3Ha4dalTCs B MeCTax, rae nepepesarTcs Hambonee Menkue
netanu.

MeToguka pacyeTa HOpM pacxofa TEKCTUIbHbIX MaTepuanoB oTpaXaeT Kak BUA4 NOCTaBKM MaTepmnaros, Tak 1
MeTOoAbl PacKpos, NPUHATbIE B MPOU3BOACTBE.

OCHOBHbIMM MeTOA4aMU HOPMWPOBAHMUSI pacxoda TKaHen Ha m3genve ABMNATCA pacyHeTHO-aHaNUTUYECKUIA U
OMbITHLIN.

PacyeTr HoOpm pacxofja TKaHeW pacyeTHO-aHanUTUYEeCKMM MeTOAOM [OSDKEeH MpPOBOAUTLCA C  Y4ETOM
NPON3BOACTBEHHbLIX  YCMOBUWA, TEXHOMOrMYECKUX, KOHCTPYKTOPCKUX U OpraHum3auuMOHHbIX  MEPONPUATUN,
crnocobcTBytoLmMx Hanbonee pauuoHansHOMY U 3MEKTMBHOMY KX WUCMNONb3OBaHWIO B NMPOW3BOACTBE W3AENWMN,
NOBLILLIEHNIO UX KadecTBa. PacyeTHO-aHanNMTMYEeCKMn MEeTO4 OCHOBaH Ha MO3NeMEHTHOM pacyeTe HOpM Ha 6ase
npegBapuTeENbHO COCTaBMEHHbIX KapT packpos. KapTa packposi TkaHen CoCTaBnseTcs Ha onpefeneHHbld apTukyn
TKaHW. [ns kaxgoro pasmepa TKaHu 4oJmkHa ObiTb COCTaBNeHa oTAeNbHas KapTa packposi.

OnbITHBI METOA, OCHOBaH Ha ornpefeneHnn HOpMoobpasylLLIMX SMEMEHTOB MO AaHHbIM, MOMYYEHHbIM Mpu
npoBefeHny 3amMepoB MOME3HOro pacxoda, 0TX0A40B B nabopaTopHbIX UMM MPOU3BOACTBEHHbIX YCroBusx. [pu aTom
Heobxoaumo, 4Tobbl YCNnoBUs MPOBOAUMbIX 3aMEPOB OTpaXKanu MraHUpyeMbll YpOBEHb TEXHWKM, TEXHOMOrMu U
opraHusaumm npo1s3BOACTBa, npegycMOTPEHHbIN nraHom OpraHn3auMOHHO-TEXHUYECKMX MEPONPUATUIA
npeanpusTus.

Mpn mMHAMBMAOyanbHOM packpoe MaTepuanoB, NMOCTaBMNSEMbIX B Kyckax (pyrnoHax), Ha 3aroTOBKM OOHOro
pasmMepa HopMa pacxoga onpegenseTtcs no gopmyne:

=1 x Kk, (14.1)

roe:
| - anuHa oTpeska maTepuana, NpUxoasLLerocs Ha ogHy Aetanb, B M;
KKk - k0ahprUmMEHT, yunTbIBaIOLLMIA NOTEPU NO HEKPATHOCTU, onpeaensiembin no hopmyne:
Lcp
Kk = —————————— (14.2)

roe:
Lcp - cpeaHAs AnvHa Kycka B M.
CpegHsas AnvHa Kycka moxeT 6bITb onpegeneHa no dopmyne:
2Lp
Lecp = —————- (14.3)

roe:

Lp - anvHa pynoHa B M, ykazaHHas B F[OCTe, OCTe unu TY (B cnyvae ykasaHnusa B F[OCTe MUHMManNsHON 1
MaKCMMarnbHOW ANWHbI Kycka MaTepuana ans pacyeTta UCnonb3yeTcs ux cpegHee 3HavyeHue);

N - MakcMmarnbHO A40NyCKaeMOoe YMCIO KYCKOB B pyrnoHe, ykasaHHoe B [OCTe, OCTe unn TY.

Ona ynoGctBa pacdyeTa HOpPM pacxofda TKaHU C UCMONb30BaHMEM KO3(PULMEHTA KOHLUEBbLIX OTXOO0B
uenecoobpasHo paccuuTaTb CPEfHIo ANMHY Hanbornee 4acTo MCMoNb3yeMoro B NPOM3BOACTBE Martepuana u
nonyyYeHHble OaHHble cBecTM B Tabnuuy. lNpumep pacyeTHOM cpegHen ONuHbI Kycka maTepuana npuBedeH B
Tabnuue 14.2.

Tabnuua 14.2
CpepnHsia onuHa ogHoro Kycka matepuana (Lcp)

HammMeHOBaHMe llvpmHa TkaHu, |OamHa TraHu|KommuectBo |LCcp, M

cM B KYyCKe WJIM|OTpe30B B

pyJioHE, M KyCKe WIN
pyJioHe

1 2 3 4 5
T'oCT 8737-77, no 100 BxiI. or 35 mo 603 23,75
TKAHM M WTYyUYHBE
n3nenamnsa tosee 100 or 25 mo 50|3 18,75
xJiondaToOyMaXxHbe ,
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PEMOHT TEXHUYECKMX CPE[ACTB OAO "PXAO"

U3 OPSXU XUMUUECKUX
BOJIOKOH ¥ CMellaHHEEe
TOCT 12453-77, no 100 BxuI. 35 3 17,50
TKAHU M MTYUYHLE tomee 100 mo
nsnenna umucroybHaHee, (140 Bxui. 30 3 15,00
JIbHAHBIE U [OJIyJibHAHEE |Bojsee 140 20 3 10,00
T'OCT 23432-89, PosHMA -
nojiorHa nekopatueHee |mo 100 35 3 17,50
tonee 100 mo
175 BxJI. 20 2 13,33
or 176 mo 25015 1 15,00
bosee 250 10 1 10,00
[TpoMbII. -
oo 100 60 6 17,14
tosee 100 mo (50 5 16,67
175 BxJI.
or 176 mo 250|30 3 15,00
bosee 250 20 2 13,30
T'oCT 5530-2004 JIbHAHEIE U
TKAHU YIIAaKOBOUHEIE U [IOJTYJIbL HAHEE -
TeXHNUECKOT'O no 100 BxiI. 35 3 17,50
HasHAUEHMS U3 no 140 Bxii. 30 3 15,00
JIyOAHEIX BOJIOKOH tosee 140 20 3 10,00
JIbHO-IOXyTO—
kenaduere (c
XUMMYE CKMMA
HUTAMN) -
no 112 Bxii. 150 3 75,00
no 155 Bxi. 80 3 40,00
tomee 155 250 3 125,00

Tak, Hanpumep, AnA onpedeneHns HOPMbl pacxofa maTepuana Ha W3rotoBleHMe W3Aenns u3 Kycka
xnonyatobymaxkHon tkawu (FTOCT 8737-77), wmnpuHa kotoporo coctasnsdet 100 cm u gnmHa 1,5 m, Heobxoammo
CHayana paccumtatb KO3(ULMEHT, yuuTbiBaOWUN notepu no HekpatHocTtu, (KK) no dopmyne 14.2, a 3atem,
MOACTaBNASA UCXOAHbIE U paccyYnTaHHble AaHHble B hopmyny 14.1, onpegenuts HOPMY pacxoaa:

23,75
KK = ——— - = 1,03,
23,75 - 0,5 x 1,5

roe:

23,75 - cpepHsas AnvHa ogHOro Kycka xionyatobymakHom Tkanm (TOCT 8737-77), onpedensemas no tabnuue
14.2;

1,5 - onvHa nagenua.

H=1x Kx =1,5 x 1,03=1,55 ().

CnepoBaTtenbHO, NpW W3rOTOBMEHWM OZHOrO u3genus wmpuHon 100 cm u gnvHon 1,5 M M3 Kycka
xronyaTobymaxHon TkaHW HOpMa pacxoda matepuana coctasnset 1,55 m.

Mpn KOMBMHMPOBAHHOM pacKkpoe MaTepuarnoB pasHbix 3aroTOBOK (HacTUnamm) HopmMa pacxofa Ha KOMMMEeKT
onpegensaeTca no opmyrne:

Mpy yCcTaHOBNEHMM pacxofla HUTOK, LinaraTta, BEPEBOK U LLIHYPOB HOpMa onpeaensieTcs no gopmyne:
H = Isar q, @a.n

roe:
[3ar - onvHa HWUTOK, WNaraTa, BEPEBKM UNN LLIHYPa UCNOSb3YEMbIX MPU U3rOTOBNEHUN U3OENWS, AeTanw;
g - Bec 1 M HUTOK, LUnaraTa, BEPEBKUN UMK LUHYpa B K.
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Bec 1 noroHHOro mMeTpa HUTOK, LuMNaraTa, BepPeBKy UMK LHypa onpeaenseTcs no dopmyne:
Ru

roe:

g - BeCc 1 M HUTOK, LUnaraTta, BEPEBKU UMK LLUHYpa B T;
RH - HOMMHanNbHasa NMHeNnHas NOTHOCTb B I/KM;

1000 - nepeBogHON KO3IMDULMNEHT.

(14.8)

Ona ynobcTBa pacyeta HOpPM pacxofa HWTOK, Linarata, BEPEBKM UMM LWHypa LenecoobpasHo paccyuTtaTb
Beca 1 NOroHHoro meTpa Hanbornee 4acTo MCMOMb3yeMblX MaTEpPMarnoB M NOMNyYeHHble AaHHble CBECTM B Tabnuuy.
Mpumep paccuntaHHOro Beca 1 MOroOHHOrO MeTpa HWUTOK LUBEMHbIX Xnon4aTobymaHbix U cuHTeTudeckux (FTOCT
6309-93) npuBeeH B Tabnuue 14.3, a Bec 1 NOroHHOro MeTpa LUHYPOB U NMbHAHBIX KAHATUKOB NpuBeAeH B Tabnuue

14.4.

Hanpumep, npu nsrotoBneHnn nsgenus A ncnonb3ylTcs HATKU LUBETHbIE XNoNYaToOyMaXxHble HAaMEHOBaHUS
"MpouHble” N40, anuHa koTopbix coctaensetr 10 nor. m. TpebyeTca onpenenntb HOPMY pacxofa HUTOK Ans

M3roToBneHnAa n3genun4.

YTtobbl onpeaenntb HOpMY pacxoda, HeobxoamMMo Bec 1 MOroHHOro MeTpa HUTOK B rpammax (tTabnuua 14.3)

YMHOXUTb Ha 3ajaHHYKO ONNMHY HUTOK, T.e.:

roe:

H =0,053 x 10 = 0,53 (1),

0,053 - Bec 1 noroHHoro metpa HuTok "MpoyHbie” N 40 B rpammax (Tabnuua 14.3);

10 - 3agaHHas gnuHa HUToK "MpoyHbie” N 40, Heobxoanmas Ans 3roToBreHNsa n3gennsa A B MeTpax.

CnepoBaTenbHO, HOpMa pacxoda HUTOoK "lMpoyHble” N 40 Ha ogHo nsgenue coctasnsiet 0,53 T.

HWTKn WwBenHble xnonan06yma>KHb|e N CUHTETU4YeCKne

(no FOCTy 6309-93)

HamMeHOBaHMe HUTOK Kon OKII Bec 1 m B T
"SkcTpa'', TOPTOBEIL HOMEP:
N 10 81 4111 0,103
N 20 81 4111 0,082
N 30 81 4111 0,064
N 40 81 4110 0,050
N 50 81 4110 0,039
N 60 81 4110 0,030
N 80 81 4110 0,023
"TIprma'', TOPTOBEIT HOMEP:
N 10 81 4112 0,103
N 20 81 4112 0,082
N 30 81 4112 0,064
N 40 81 4112 0,050
N 50 81 4112 0,039
N 60 81 4112 0,030
N 80 81 4112 0,023
"TIpouHee'', TOPTOBEII HOMEP:
N 10 81 4113 0,103
N 20 81 4113 0,081
N 30 81 4113 0,069
N 40 81 4113 0,053
N 50 81 4113 0,047
N 60 81 4113 0,042
N 80 81 4113 0,037

Tabnuua 14.3
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LWHypbl 1 kaHaTWKN NbHsHbIE (No TOCTY 1765-89)

HammMmeHOBaHmMe kaHaTa

InameTp B MM

Bec 1 M B T

ey pPEBL

1,5

1,69
2,53
9,5

KanaTukm

0
0
0
,0
0,
2,
4

PR EP00O® BN

(el oNe]

23,0
43,0
63,0
89,5
127,0

Mpu ycTaHoBMNEHUN pacxoda NeHTbl HopMa pacxoda onpenenseTcs rno opmyne:

H = Izar x K"k

roe:

[3ar - onvHa 3aroToBKM Ha OAHY AeTarnb B M;

(14.9)

Tabnuua 14.4

K'k - koadbpmumeHT, yuuTbiBalOWUN NOTEPU MO HEKPATHOCTU AONUHbI 3aroTOBKW ANWHE NEHTbl B MOTKE,

onpeaensembii No opmyne:

Lm - O,50=ar

roe:
LM - OnvHa neHTbl B MOTKE B M.

(14.10)

Mpu ycTaHoBNEHMM pacxoda KaHaToOB HOpMa pacxoda onpenenseTcs no opmyne:

H = Izar x q x K"k

roe:

[3ar - onvHa 3aroToBKM Ha OAHY AeTarb B M;
g - Bec 1 mor. M KaHaTa, pacCYMTaHHbIN Ha OCHOBaHUW AaHHbIX, Yka3aHHbIx B TOCTe, OCTe nnn TY.

(14.11)

K"k- onpegensietca no dopmyne (14.10). Pasmep kaHaTta no gnvHe Lm Gepetcsa no AaHHbIM, yKa3aHHbIM B

[OCTe, OCTe unn TY.

[Ons yoobcTBa pacyeta HopM pacxofa uernecoobpasHo paccuntaTtb Beca 1 NOroHHOro meTpa Hambonee 4yacTto
ucnonb3yemoro kaHata. lNpumep paccuntaHHoro Beca 1 noroHHoro metpa kaHata (FTOCT 30055-93) npuBeneH B

Tabnuue 14.5.

KaHaTbl U3 NonMMepHbIX MaTepuanos U KOMOUHMPOBAHHbIE

(TOCT 30055-93)

HammMeHOBaHmMe kaHaTa

InamMeTp B MM

Bec 1 nmor. Mm B T

KaHaTel IeHBKOBEE ‘I‘pOCOBOVI CBMBKU

74,9
89,9
120,0
150,0
195,0
270,0
375,0
480,0
614,0
764,0
1010,0
1220,0

Tabnuua 14.5
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48 1740,0

56 2370,0

64 3100,0

72 3930,0

80 4840,0

88 5850,0

96 6970,0

104 8180,0

112 9500,0
KaHaTe NeHbKOBHE KabeJbToBOM CBUBKM |25 486

30 688

35 931

40 1215

45 1539

50 1924

55 2330

65 3220
KaHaTE IEHLBKOBEIE, NPONMTAHHEE 10 88,4
TPOCOBOW CBUBKMU 11 106,0

13 144,0

14 177,0

16 230,0

19 318,0

22 442 ,0

26 566,0

29 725,0

32 602,0

37 1190,0

40 1430,0

48 2060,0

56 2800,0
KanatTel xjondaToByMaxHEE TPOCOBOM 29 600
CBUBKU 37 820

40 1070

45 1350

48 1670

56 2020

64 2825
KaHaTe IONMaMMIOHBIE TPOCOBOM CBUBKU 8 40

10 62

11 75

13 105

16 158

19 223

22 300

26 420

29 522

32 630

37 842

40 990

48 1420

56 1941

64 2535

72 3208

80 3960

88 4792

96 5703
KaHaTe IONMaMMIOHBIE I[JIE€ TEHLHE 48 1420
8-npsanure 56 1930
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64 2520
72 3190
80 3940
88 4770
96 5680
104 6660

Tak, Hanpumep, AN onpedeneHus HOpMbl pacxoda Ha W3roToBMEeHMEe M3Oenus U3 KaHata MeHbKOBOro
TpocoBon ceuekn (TOCT 30055-93) anametpom 40 mm 1 gnuHom 10 nor. m, HEO6GXOAMMO CHavana paccuyuTaTtb
KoachpULMEHT, ydnThiBaOWMIA NoTepu no HekpatHocTu, K'k no dopmyne 14.10, a 3atem no cdopmyne 14.11
onpegenute HOpMy pacxoaa:

250
K'K = ———mmmmme
250 - 0,5 x 10

roe:

250 - anvHHa kaHaTta B byxte (TOCT 30055-93), m;

10 - gnuHHa kaHaTa, HeobxoouMas AN U3roToBNeHNs nsgenus A, m.

H=10x1,02 x1220,0 = 12444 (r) = 12,44 (xr),

roe:
10 - ANvHHa KaHaTa, HeobxoAnMmas Ans U3roToBneHns A, m;

1,02 - k0oahPULMEHT, YUMTLIBAIOLLMIA NOTEPU MO HEKPATHOCTH, ;
1220,0 - Bec 1 NnOroHHOro MeTpa kaHaTa B rpammax (tabnuua 14.5).

CnepoBaTenbHO, NpU N3roTOBNEHUM OLHOMO M3Aenust U3 KaHaTa NeHbKOBOIro TPOCOBOW CBUBKK AnameTpom 40
MM 1 anuHon 10 nor. M HopMa ero pacxoga coctasnseT 12,44 kr.

Mpy ycTaHOBNEHUM pacxoda PbIXITOBONIOKHUCTLIX TEKCTUIbHBIX MaTepuanoB (BaTbl, Maknu v Ap.) Hopma

pacxofa onpegensieTcs no opmyne:
H =V X Tamma (14.12)

roe:
V - 06bem HabMBKM B Ky6.M;
Mamma - o6bemHbIV BeC B Kr/ky6.M, ykaszaHHbI B cooTBeTcTBYtowem FOCTe, OCTe nnn TY.

Tabnuua 14.6
Barta xnonuyarobymaxHas ogexHas n mebenoHas
(no TOCTy 5679-91)

APTHUKYJI BATH "Jokc"' "puma' "lernasa" MeGemnbHas

O6beMHET BeC B KI'/ky6.m|[22,0 23,0 25,0 30,0

Hanpumep, ecnu Ans M3roToBReHWs u3genusa ucnonb3yetcs Bata mebenbHad, a obbem ee HabuBku
coctaBnset 0,25 ky6.m, TO 4YTOGbI OMNpeaennTb HOPMY pacxoda, HYXHO obbeMHbli Bec BaTbl (Tabnuua 14.6)
YMHOXMWTb Ha 3adaHHbIn 06bem HabuBkn nsgenus, T.e.

H =0,25 x 30 =7,5 (kr).

CnepoBatensHO, HOpMa pacxofa BaTbl MebenbHOM Ha 04HO n3genve coctasnsaet 7,5 kr.
Hopmbl pacxofia Bovinoka onpeaenstoTCa Ha OCHOBaHUM KapT Packpos.
Hopwma pacxofa Bonrnoka onpegensieTca no gopmyne:
Il X b x t x I'amma
H= ———— oo —— (14.13)
1000m1
roe:
| - AnvHa BoONNOKa B CM;
b - wnpurHa BoNnoka B cm;
t - TONWMHa BOMNIIOKA B CM;
lamma - o6bemMHbIVi BeC B /kyb.cM, ykasaHHbin B TOCTe, OCTe nnn TY.
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m1, - Yucno gertanen U3rotaBfMBaeMbIX U3 NUCTA BOWSIOKA B LUT.

Tabnuua 14.7
Bowinok (06bemHbIN BeC B r/ky6.cM)

TpyBolepCTHEIM HonyrpyfomepcTHEl | TOHKOWEPCTHEIM
no I'OCTy 6418-81 no I'OCTy 6308-71 no I'OCTy 288-72

oyia oyia oyia oyia oyia s osisa osisa osisa
caJib— |Dpok-— | bmnaeT- | canp— |OpoK— | bmnaeT- | canb— |IPOK— | dMabT—
HMKOB | JIaIOK | POB HMKOB | JIaIOK | POB HMKOB | JIaIOK | POB

0,36 |0,32 |0,24 0,38 |0,34 (0,24 0,44 |0,39 (0,25

Tak, Hanpumep, HeobGXoAMMO onpefenuTb HOPMY pacxofa MmaTepuana Ha M3roToBrneHue ¢unbTpa 13
TOHKOLLEepPCTHOro Bownoka. Pasmep dunstpa - 280 180 10 mMm. Paamep ctaHgapTHOro kycka sonnoka - 300 200 10
MM. KonvyecTBo petanen, nonydaembix U3 O4HOro Kycka - 1 wt. O6bemHbIn BeCc Bbibupaem mn3 tabnuupl 14.7.

Onpepgensgem HOpMy pacxofa, NoACTaBNAsA UCXOAHbIE AaHHbIe B hopmyny 14.13.
30 x 20 x 1 x 0,25
S e = 0,15 (xr/wr.)

roe:
30x20x1 - rabapuTHbIe pa3mepbl CTaH4APTHOrO OTpe3ka BOWIMOKa, CM;

0,25 - 06bemHbIn Bec Bonnoka (TOCT 288-77) ncnonb3yemoro anst usrotoBneHns ounbTpa;
1 - konNuyecTBO AeTanewn, NonyvyaembiX U3 CTaH4APTHOrO Kycka BOWOKa.

CnepoBaTenbHO, HOpMa pacxoda martepuana npu M3rotToBneHun unbTpa U3 TOHKOLEPCTHOrO BOWMIOKA
pasmepom 300 200 10 mm coctasnsieT 0,15 «kr.

asa XV. HopmnpoBaHue pacxofa 3TunoBoro cnupTa
15.1 O6uiune cBeneHus

HeobxoanmocTb MpUMMEHEHUST 3TUMOBOMO CNMpTa NO KaxgoMy BuAay paboT TexHWYecKoro obCnyxvBaHuA U
pemMoHTa TexHudeckux cpegcts OAO "PXX[O" pomkHa nOATBEPXOATbCA COOTBETCTBYHOLUUMMU TEXHUYECKUMMU
OOKYMEHTaMM (TEXHUYECKMMW YCMNOBMAMM, MacnopTamu, MUHCTPYKUMSIMM MO 3KchnyaTauum obopyaoBaHus u
npnbopoB, rocyaapCTBEHHbIMKU CTaHAapTamu).

OTUNOBLIM CNMPT, NPUMEHSIEMbIA MPU TEXHUYECKOM OOCnyKMBaHMU M peMoHTe TexHudeckux OAO "PXO",
JormkeH cooTBeTcTBOBaTh TpebosaHnsm FOCT 17299-78, FTOCT 18300-87, FTOCT 5962-67.

Mpu paspaboTke HOpMm pacxoga M pacyete nNOTPeBGHOCTM B 3TMMOBOM CNupTe crnefyet npegycMoTpeTb
BHEpEHNE OCHOBHbIX OPraHM3aLUMOHHO-TEXHUYECKNX MEPOMPUATUIA MO €ro SKOHOMUMU:

3aMeHy 3TUNOBOro CNUpTa APYTMMW XUAKOCTAMWU UMK pacTBOpaMu;

cbop oTpaboTaHHOro 3TUNOBOrO CNUPTa M MCMOMb30BaHUE €ro Ha MeHee OTBETCTBEHHbIX onepauusax unm
peanusauus ero Apyrum npeanpusaTusM;

BHeZpeHue onepauui, obecneynBaroLnx HaUMeHbLIEEe KONMUYECTBO MOTEpPb 3TUMOBOrO CnupTa, HanpuMmep,
obezxuprBaHmne ¢ NpUMEHEHEM YrbTpa3sByKa.

Mepon notpebneHns aTUNOBOro cnupTa B NPOU3BOACTBE SIBNSETCS HOPMa pacxoda Ha eauHWLY NpoayKuun
UnNu BMAa BbINOMHSAEMbIX paborT.

15.2 MeToavka HOpMUMPOBaHUA pacxoda 3TUMOBOro cnupTa

Hopma pacxoga onpegenseT Konm4yecTBO 3TUIOBOro cnmpTa, Tpebytolweecs Ans BbINONHEHNUS onpeaeneHHoN
onepauuu (Mnu onepaumi) Ha 3aKkOHYeHHbIN ob6bem paboTbl (Ha BCIO MMoWadb AeTanu, Ha usgenue B LEenoMm, Ha
OOWH aHanuM3 n 7. n.).

Hopmbl pacxoga STUNOBOrO CAMpTa Ha BbIMOMIHEHME TEXHOMOrMYeckom onepaumm paspabaTtbiBatoTcs
(paccuuTtbiBaloTCSA) HA OCHOBE yAErbHbIX HOPM pacxoda no dopmyne:

H = Hym x W x Kycu, (15.1)

roe:
Hya - yaenbHas HopMa pacxoga 3TUMOBOro CrMpTa Ha BbINOMHEHNE TEXHOMOMMYECKON onepaLmu;
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W - 0bbem paboT no TEXHONMOrMYEeCcKoM onepauum C UCMOMb3OBaHMEM 3TUIOBOrO CnupTta, onpeaensieMbiv
TEXHUYECKMMU YCNOBUSMM, TEXHOINOMMYECKUM MNPOLIECCOM, WHCTPYKUMEN Mo 3Kcnnyatauun u T1.4. (nnowagb
obpabaTbiBaeMow NOBEPXHOCTH, KB. M, 06bem obpabaTtbiBaemon getanu, ky6. m n 1.4.).

Kycn - KoadhdUUUeHT, yumThbiBaoLWmMI YCNoBUS NPOBEAEHNSA TEXHOIOrMYECKON onepaumu.

Hopwma pacxoga cnupTa Ha paboTy (M3genve) B uenom onpegensercs no opmyne:

KoaddumumeHT ycrosuii BeinonHeHus i-on onepauun (Kycn) paseH 1,0 npu BbINONHEHUM onepauuu B 6a30BbIX
(cTaHgapTHbLIX) ycrnoBusiX, AN KOTOpbIX pa3pabaTtbiBanvcb yaenbHble Hopmbl. Kak npaBuno, ans ycnosuid,
oTnuyaroLwmuxcsa oT 6a3oBbIX (MOBbILEHHAA TeMnepaTtypa, CNnoxHasi KoHpurypaumsa obpabaTeiBaeMon NOBEPXHOCTH,
3aTpyAHeHHbIM AocTyn 1 1. n.) Kycn > 1 1 BapbupyeTcs B 3aBUCUMOCTM OT Fpynn CROXHOCTU M KOHUrypaumm
obpabaTbiBaembIx getanen (tabnuua 15.1).

Tabnuua 15.1

"pynnbl CNOXHOCTU KOHpUrypauum obpabaTteiBaeMbIx geTanem

I'pynna XapakKTepucTHUKa IOeTajlel PexomeHnmyeMble
CJIOXHOCTU 3HaueHuda Kycn
| JeTany C TJaOKVMMM CTEeHKaMMU, 1,0

He3Ha4dYlMTEeJIbHEIM KOJIMYEeCTBOM yI‘J'[y@J'[eHI/IVI n
BEICTYIIOB HeOOJIbUIOM BBICOTE (‘I‘I/Il'la d_)J’[aHLIeB,
KoJeln, Kpelek, BTYJIOK M T. H.)

11 JeTan Cc pebpuUCTOM MNOBEPXHOCTBI, CO 1,5
SHAYMTEJILHEM KOJIMUECTBOM Pe3bOOBEIX

oTBEpCTUM, yTulybseHuin u BeicTynos (Tumna
bopCyHOK, pemeToK, MNONWMIHMKOB M T. II.)

111 HeTany unu COOPOUHEIE E€OUHULE, MMelue 2,5
DoJiblIOe KOJIMUECTBO INIyOOKMX OTBEpPCTMUN,
OUTYPHEIX NAa30B, KApMaHOB, yTJlyOJeHMA
(TMna Kopmycoe, CHMIIBEOOHOB M T. M.) C
obwvemamu cieue 0,005 mom

1v Te xe meranu, uto u B rpynne I, Ho C 3,3
OOJIBIIMM KOJMUECTBOM INIyOOKMX M IDJIYXUX
OTBEPCTUI, OUIYPHBEIX [NAa30B, KAPMAHOB U
youybsnenuir no 00,0005 oM

MepBasi rpynna CNOXHOCTM - AeTanu C rMagkuMm CTeHKaMu, He3HaYMTEelbHbIM KONMYECTBOM YriyGreHun u
BbICTYMNOB, HEOOMbLUON BbICOTHI (TNa hnaHues, konew, KpbILeK, BTYMOK U T.M.).

BTopas rpynna cnoxHocTu - getanu ¢ pebpucTom NOBEPXHOCTLIO, CO 3HAYUTENBHbLIM KONMYECTBOM pe3bbOoBbIX
OTBEPCTUIA, YrNybneHui n BoICTYNOB (TUna hOpCyHOK, peLLeToK, MOALUMMHMKOB U T.1.).

TpeTbsa rpynna CnoXHOCTW - AeTanu unu cOopouHble eauHWLbl, UMetoLmne BonbLIoe KONMMYEeCTBO rnyboKnx
OTBEPCTUI, PUrYPHBIX NA30B, KAPMAHOB, yrnybneHun (Tuna KopnycoB, CUNbEOHOB U1 T.M.) ¢ rabapuTHeIMM 06 beMamMm
0o 0,0005 ky6. am.

YeTBepTas rpynna CrnoXHOCTU - AeTanu nunv cbopoyHble eanHULbI, MMetoLL e BonbLIoe KONMYECTBO rMyBGOoKMX
rAyXux oTBEPCTUIN, PUIYPHBIX Na30B, KAPMaHOB U YriybneHun.

MpuBeneHHbIe 3Ha4YeHUsA Kycn SiBNAOTCS TONbKO PEKOMEHAYEMbIMMU.

Mpn HeobXo4MMOCTM uYMUCIEHHbIE 3Ha4YeHUsa KoadduUMeHToB Kycn YTOYHAKTCA crneuuanuctamm camux
NpeanpuUATMIn NN 3KCNepTamu cneLmnanm3mpoBaHHbIX OpraHu3aLmi.

HopmupoBaHue pacxoga aTUNOBOro cnvpTa npegnosiaraert:

yCTaHOBMNEHME yaerbHbIX HOPM pacxoa CnvpTa Ha oTaenbHble onepauun (eanHuly paboThbl);

pa3paboTKy HOpM pacxofa cnupTta Ha paboTy (M3genve, getanb U T.N.) B LIENoM;

pacyeT NoTpebHOCTN NpeanpuaTUSA B 3TUNOBOM CNPTE Ha NNaHMpyeMbld NePUOL.

15.3 MeToavka pacyeTa ygernbHOW HOpMbl pacxoda 3TUOBOro cnvpTta
Mog ygoenbHOW HOpPMOM pacxofda NOHUMAaEeTCs YCTaHOBMEHHbIM HOpMAaTMB pacxoda 3TUMOBOro cnupTta Ha

eanHuly obpabaTtbiBaemol nrowaaun, Maccbl, o6bema, KonnyecTsa Usgenuin u T.nm.
YnenbHble HOPMbI pacxoaa 3TUMOBOro CnupTa paspabaTbiBaloTcs:
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Ha BbINOSTHEHWE TUNOBbLIX TEXHONOrMYECKNX OnepaLmnin;

Ha onepaumn TexHWYEeCKoro obCnyXxMBaHUS U PEeMOHTa TEXHUYECKUX cpeacTsB, obopyaoBaHus, Npubopos K
3MEKTPOHHbIX YCTPOWCTB;

Ha NnpoBeAeHne aHanu3oB, Hay4YHO-UccrneaoBaTenbCknx paboT;

Ha Opyrne NpoM3BOACTBEHHbIE Y TEXHUYECKUE HYXAbl MPeanpuUsTU, Ha KOTOPbIE B HOPMaTUBHO-TEXHUYECKON
AOKYMEHTaUMn NMEI0TCH yKasaHus 0 HEOBX0AMMOCTH NPUMEHEHUS 3TUNOBOro cnupTa.

UncneHHble 3HaYeHWs yaenbHbIX HOPM pacxofa 3TUIOBOrO CNMpTa BbipaxaroTcs B KyG.OM (M) Ha eanHuuy
obbema paboThbl, B Ka4eCTBE KOTOPOW MOrYT BbICTYNaTb:

B TEXHOmNorm4yeckux npoweccax - 1 ky6.m,1 k8.m,1 kr, 1 narika npoBogoB U T. n.;

Npn TEXHUYECKOM 06CnyXMBaHWUM (PEMOHTE) - 0OHO 06CNyXMBaHue (PEMOHT) eanHULbBI 060PYAOBaHUS;

npu OU3NKO-XMMUYECKUX UCCneoBaHmsax - 1 HaBecka, 1 onbIT 1 T.M.

YaenbHble HOPMbI pacxoga cnmpTa SOMkKHbI padpabaTtbiBaTbCs C y4ETOM U HA OCHOBE:!

FOCT, OCT, onpegenswwWmx OCHOBHble TpeboBaHMSA K KayecTBy 3TUMNOBOrO CNupTa, YCMOBUSAM €ro
TPaAHCNOPTUPOBKM, MPUEMKN U XPAHEHUS;

WHCTPYKUMI [occTaHgapTa No HOPMUMPOBAHMIO pacxoga 3TUOBOro CNMpPTa;

TEXHUYECKOM AOKYMEHTaumMn 3aBo40B-M3rotoBuTenen obopyaosaHus (nacnopta, opMynspbl, MHCTPYKLUUW NO
3KCnNyaTaumm, TeEXHUYECKNe ONMCaHnsa n T. 4.);

TexHu4deckmx ycnosuw (TY) Ha n3rotosneHne (PeMoHT) 06opyaoBaHUS;

FOCT, OCT, TY Ha npoBegeHne aHan13oB, OMNbITOB U UCMbITAHUMA.

YoenbHble HOpMbI CriegyeT onpeaensTb OMbiITHbIM METOAOM C onpegerneHvem pakTuyeckoro pacxoga
3TWUOBOrO CNMPTa Ha BbINOSTHEHWE NPOLEAYpPbI.

dakTMyeckMn pacxon STUMOBOrO cnvpta OdOPMIISIETCH akTOM OMbITHOM npoBepkn (cpopma akTa
paspabaTbiBaeTCcs NpeanpuaTUEM) 1 yTBEPXKOAETCS rMaBHbIM MHXEHEePOM NpeanpusTus (opraHusaumm).

Ha ocHoBaHuMu bakTuyeckoro pacxoga 9TUNOBOrO CNMpTa paccynTbiBaloT yAernbHylo Hopmy (Hya) no

dopmyne:
Q

Hynm = —--, (15.3)
w
roe:
Q - dakTnyecknit pacxoq 3TUNOBOro cNUpTa, onpeaensiemMbli OnbITHbIM NyTeM, Ky0.aM, 1,
W - obbem paboT no Hopmupyemonm onepauum (o6wasa nnowanb obpabaTbiBaeMon CMPTOM NMOBEPXHOCTMU
JeTtanu, KonM4ecTBO HAaBECOK U T. N.).

15.4 YncneHHble 3Ha4YeHUs yaernbHbIX HOPM pacxoda 3TUoBOro cnupTa
Ha NPOM3BOACTBEHHO-TEXHOIIOINYECKNE HYXObI

B pgaHHOM nopgpasgene npuBefeHbl YACIEHHbIE 3HAYeHUs yaernbHbIX HOPM pacxoda 3TUIMOBOro cnupTta Ha
TEeXHOMOrMyeckMe u peMoHTHO-NpodmnakTnyeckne onepaumm u gpyrue npom3BoACTBEHHO-TEXHOMOrMYecKne Hyxapl
npeanpusTUn.

YucneHHble 3HaYeHNs1 HOPM pacxofda pa3paboTaHbl MPUMEHUTENBHO K CTAaHAAPTHLIM YCIOBUSAM BbINOMHEHMWS
TEXHOMNOrMYECKNX, PEMOHTHO-NPOMUMNAKTUYECKUX W APYyrMx onepaumn (paboTbl BbINOMHAITCA B 3aKPbITbIX
NMOMELLEHNSAX NPU HOPManbHOM TeMnepaTypHOM pexuMme W T. MN.) U PEeKOMEHOOBaHbl K WCMOMb30BaHUIO Ha
NpeanpusaTusaX pasnuyHblx OopM coBCTBEHHOCTM U BuAaoB peatenoHoctu ("MHcTpykums. CnvpT STUMOBbIN.
HopmupoBaHue pacxoga. P[] - 50 - 687-89").

Ha npegnpuatusix, rae ctaHgapTHbIE onepaummy BbINONHATCS B CcneumMpuieckux ycrnoBusx, yaenbHble HOPMbI
KOPPEKTUPYHTCA pacyeTHbiIM WM  SKCNEePUMEHTamnbHbIM MNyTeM (C  NpUBMEYEHMEM  CrneuManm3npoBaHHbIX
opraHMsaLummn nnm cunamm camoro NpeanpuaTus).

YaenbHble HOpMbI pacxoa 3TUNoBoro cnupTta (Tabnuupl 15.2-15.7) paspaboTaHbl HA O4HY TEXHOMOrMYECKyHo
onepawmio 1 CrpynnMpoBaHbl NO CneayL MM HanpaBneHnsiM pacxoga cnupTa:

NPOMbIBKA U MPOTUPKA BHYTPEHHUX N HAPYXXHbIX MOBEPXHOCTEN AeTanen;

NpoOTUPKa NOBEPXHOCTEN AeTanen nepe HaHeceHMEM MOKPLITUN;

NpUroToBMNeHMe COCTaBOB 41151 COeAUHEHMUS AeTanen 1 HaanMcemn Ha HuX.

YaenbHble HOpMbI pacxofa cnupTa u3MepsaTces B Ky6.aMm (1) Ha eanHuly obbema, nnowann, AnvHbl U T.4.

B Ttabnuuax 15.8 - 15.9 npuBeneHbl yaenbHble HOPMbl pacxoda 3TWUMOBOIO CNupTa Ha TexHWYeckoe
obcnyxvBaHWe 1 KanuTanbHbI PEMOHT OTAENbHbIX BUAOB 000pyA0BaHMS OOLLENPOMBILLNIEHHOTO HAa3HAYeHNS.

B paspene npuBegeHbl yaenbHble KOPMbl pacxofa 3TUIOBOrO CnupTa Ha oTAenbHble obpasubl CTaporo
obopynoBaHus, BCTpevarLmnecs Ha npeanpuaTusix B eanHUYHbIX ak3emnnsapax. O4HaKo CMbICTT COXpaHEHUs Takmx
NO3MLMIN COCTOUT B TOM, YTOOblI MMeTb aHanoru (Mnu xoTa Obl OpUeHTMpPLI) Npu pa3paboTke yaenbHbIX HOPM Ha
HOBOBBeZlEHHOE 000pPYyAOBaHME HEMOCPEACTBEHHO HA NPEeANPUATUN.

B kauyecTBe BpeMeHHOV Mepbl Ha 3KCnnyaTtauui K TexHudeckoe ob6CnyXuBaHue, PEMOHT HOBbIX (Mnn
OTCYTCTBYIOLLUMX B pasgene) MawmH 1 npmbopoB AOMyCcKaeTCs MCMNoNb30BaHWe yaernbHbIX HOPM pacxoda cnupTta no
aHanornyHbIM U3genusam, nMmerwum Hanbonee ONM3kNe TEXHUYECKNE XapaKTEPUCTUKM, HO TOMbKO NPW HanMuum B
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MHCTPYKUMKW MO 3KchnyaTtauumn (nacnopTe) ykasaHui O HeOOXOAUMOCTWU MPUMEHeHWUs1 ANst 3TUX Lenen aTUNnoBoro

cnupra.

YaenbHble HopMbl pacxoga cnupta no FOCT 17299-78 Ha NpoTUpKy

ODOBEKT NPOTUPKU YoemnbHada
HopMa
pacxoma
3TUIIOBOTO
cniupTa,
ky6.m (o)

Broku u suerku (packoHcepBauus), KB.M 0,048

CBOpOUHEIE €AMHULILI U JeTanu MerTainmdeckue (B ToOM umcie

C TaJlbBAHUYECKUM MOKPHTMEM), KB.M, [O TPyINaM

CJIOXHOCTM X

| 0,029

11 0,048

111 0,076

1v 0,095

KOHTAKTH 3JIEKTPODJIEMEHTOB B MPOLECCEe M3TOTOBJIEHUS, Ha

100 wr. 0,005

Ieramu Hemerammmueckue (anbcubepHoe, PE3UHOBEE,

KepaMuueckKkre ¥ Mbe30KepaMrMuyecKue, Pe3MHO-—

MeTajiIMuecKre, GOeppuTOBHE, JIACTMACCOBHE), KB.M 0,048

COOpOUHBIE enVHULIEl M OeTajyM MeTajulokepammueckue, ke.m |0,038

IeTany C ocTaTKaMM CIOMPTOBOTO Jlaka, KB.M 0,048

Pes3pba B AIOMUHMEBHX, CUJIYMMHOBBIX U KPaCKO—-MEIHEIX

neranax (ouamerp oreepcTuit He 6osyee 1,0 mm), Ha

1000 mT. 0,180

[IOBEPXHOCTL, MIOAJIEXAllasd MAPKMPOBAHMI COUPTO—

Gensmuoeort cmeckn (cnmpr 50 %), nom MapKMPOBOUYHYD

kpacky, Ha 1000 sunaxos 0,003

[IOBEPXHOCTL IeTajiel M3 OpTCTekJia NOCie MNOJMPOBaHud,

KB .M 0,025

OBe3XMpMBaHME ONHOTO MNOTOHHOTO MEeTpa I[I0CJe JIyXeHUS

NPOBOJIOKM IOMamMeTpoM mo 1 mm 0,001

TeICAYa KOHIIOB MPOBOIOB UM XMJI Kabejids OT OCTaTKOB

bsloca nocjye navky NpyY CeYeHuy NPOBOHma, MM:

oT 0,05 gno 0,15 BxiaouuTesbHO 0,133
ceeme 0,15 mo 1,00 BxiiouMTENIBHO 0,190
ceeme 1,00 mo 2,40 BxIOUMTENBEHO 0,294
ceeme 2,40 mo 3,90 BxIIOUMTENIBEHO 0,342
ceeme 3,90 mo 7,90 BxIOUMTENBHO 0,608

Tabnuua 15.2
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ceeme 7,90

1,007

YaenbHble HOPMbl pacxofa 3TUNOBOro cnupTa no

FOCT 18300-87 Ha NnpOTUPKY

OBBEKT NPOTUPKU YOoeJsibHEIE
HOPMEL
pacxoma
STUIIOBOTO
cniupTa,
ky6.m (1)

OcHaCcTKa BHYTPEHHSS B BaKyyMHOM YyCTAaHOBKE, KB.M 0,050

[IOBEPXHOCTE OIHOTO MOTOHHOTO MeTpa Hnon cBapky u namky 0,005

B BaKyyMe

TIOBEPXHOCTHM CTEKJISHHBIE, 3epKajJibHEEe, NOoCepebpeHHbE,

CIOOAHLE, KBApPLIEBHE, CUTAJIJIOBEIE U ONTHUUYESCKUE

KPUCTAJJIE, KB.M:

COvpT 0,025
cnvpTo -sbUpHag cMech 0,020

[ImacTMHH KPEMHMS M TepMaHMs, KB.M 0,030

CUTAJIJIOBEIE M CTEeKJIAHHEIE [OIOJIOXKM, KB.M 0,015

SJIEMEHT MUKPOMOIYJILHEIM MMKPOMOIyJIer ¥ MmomyJser, ky6.mnm|0,048

KOHTAKTH 2JIEKTPOBJIEMEHTOB B IIPOLECCE SKCIUIyaTallun 0,003

nputopos u obopymoBaHus, na 100 mT.

CeTka NOpM M3TOTOBJIEHUM CETUATOTO Tpabapera C 0,015

NpYMEHEeHVEM NOUTMEHTHOM 6OyMarm, KB.M

PamMa SKCIOHMPOBAHUS, KB.M 0,025

M3TOTOBJIEHME KBAPLEBHX YCTPOMUCTB:

PEe30HATOPOB Ha OOUH PEe30HATOP 0,020
bdmIbTPOB OOBEMHEIX Ha OIMH OMIILTP 0,045
MOHOJIUTHEIX OUIIETPOB C ONHUM [IbE302JIEMEHTOM Ha OIMH 0,029
OMIIE TP
MOHOJIMTHHX QUIILTPOB C OBYyMS Nbes3osjieMeHTamu Ha omud |0,049
OMIIE TP
MOHOJIMTHHX (QUIILTPOB C TpeMs nbesosjeMeHTamy Ha omud |0,059
OnIIE TP

YaenbHble HOPMbl pacxofa 3TUNOBOro cnupTa no

FOCT 18300-87 Ha NpOMbIBKY

ODOBEKT NPOMEIBKU YoenbHada
HOpMa
pacxona
3TUJIOBOT'O
COMpPTa,

ky6.mm (1)

KosmmuecTBO

OTPaboTaHHOT'O

cniupTa,
IOIJIeXAale T o
BO3BpAaTy Ha
cknan, %

IeTanu HeMeTaJlJIMdeCKue, KB.M:

Tabnuua 15.3

Tabnuua 15.4
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METaJIJIOCTEKJISIHHEE 0,190 65
MeTaJlJIoKepaMuuecKme 0,190 65
pe3uHOKepaMruuecKme 0,152 60
PEe3UHOBEE 0,142 70
jlacT™MaCcCOBEHE 0,142 70
pe3uHOME TaJlIndyeCKue 0,142 70
EMxocTu ¢ Tnanmkmmy crenkamu (MeTomoMm
3anMBa BHYTPEHHEM MOJIOCTU OOBEMOM IO
100 1), xB.M 0,285 95
Heratuen crexyaHHeie (I8 U3TOTOBIIEHMA
MJjaT MeYaTHHX [TOJIOCKOBEIXx CBU), KB.M 0,190 -
COOpPOUHBIE €OVHULILI M OeTajlM MeTaJIMdecKue,
B TOM UMCJIe C TaJibBAHMYECKUM [NOKPLHTUEM
(METOIIOM MOTPYXEHMA Ha OJHY MNIPOMBBKY) IO
TpyIIaM CJOXHOCTM, KB.M:
| 0,104 80
11 0,190 65
111 0,285 55
1V 0,332 45
OBbpasupl Iepen olpenejieHMeM TOJIIMHEL
IOKPBITUA, KB.M 0,020 90
dorommacTunel (cymxa), KB.M 0,025 -
BanuB TpyOONPOBONOB IJIaOKMX C NIPOXOIOHEIM
muamerpom (Ha MeTp MOTOHHENL
Tpybonporona), MM:
0o 6 BxJIOY. 0,010 -
ceeme 6 mo 10 BxJmoOuU. 0,035 71
* 10 " 20 " 0,095 80
20 " 40 " 0,142 84
" 40 " 60 " 0,260 89
60 " 80 " 0,380 90
* 80 "™ 100 ** 0,665 90
* 100 * 150 * 1,140 90
[IpOMEIBKA MOJ IaBJIeHMEM TPyBOONpPOBONOB M
BHYTPEHHUX IIOJIOCTEeV IeTajieV, MMEeIMUX
CIIOKHYIO KOHOUTYPALMI MNPOMBIIEHHOTO
obbveMa, KyO.nom:
TpyBonpoBogos muamerpoMm 6 - 12 mm
MarasyHaMy CONPOTUBIIEHUM UM
JIabUPUHTaAMU CJIOXHOM KOHOUI'ypaluUM U
orBepctusamu 0,5-20 mm ¢ oBvemom mo
0,5 xy6.10M nonm maBJjieHUEM
303975-506625 1a; 1,425 50
usmenuy U TpyOONpPOBOLOB OOBEMOM BLHIIE
0,5 xy6.10M nonm maBJjieHUEM
303975-506625 1a; 1,140 80
nsmenuy U TpyOONpPOBOLOB OOBLEMOM BLHIIE
5 kxy6.1oMm monm maBiieHMeM
151987 ,5-303975 Ila 0,950 90
BHYTpPEeHHME [OBEPXHOCTU E€MKOCTEN
C TJlaIKMMM CTeHKaMr, Ky©®.IMm 0,006 40
lleyaTHEE MJIATH C PaIMOBJIEMEHTaMM Mepen
HaHEeCeHMeM BJIar03allMTHOTO MNOKPHETUS
cnupro-6ensuHoro cmecki (crnupr 50 %),
KB .M 0,105 60

[arta neyatu: 28.03.2011 Cuctema KoHcynbtanTtlnioc: ACMVIKT

Iver 220



"CMPABOYHWK MO HOPMUPOBAHMIO PACXOOA MATEPUAIIOB U 3AMACHBIX YACTEN HA TEXHWUYECKOE OBCINY>KVUBAHUE, PEMOHT TEXHUYECKWX CPEACTB OAO "PXKA"

(YtBepxgeH OAO "PXK[" 24.11.2008 r.)

IOBEPXHOCTL MNepen oKpackoM jakamu MI-255;

yP-256, xB.M 0,142 -
Kpucrasisl KpeMHMS M TepMaHMs [NOCJe PEe3KM

v WwindoBKM, KB.M 0,096 90
[IOOJIOXKKM CUTAJIJIOBHE UM CTEeKJIAHHEE, KB.M 0,096 90
CBopounrle emyuuipl u neranu (oBpaboTaHHEE

YIBTPa3ByKOM), KB.M 0,432 60
leyaTHEEe MJIATH C PAIMOBJIEMEHTaMM — OT

OCTaTKOB QJCca CIUPTO-BEH3UMHOBOM CMECHI

(cimpr 50 %), Ha TpM BaHHBE, KB.M 0,485 55
lleyaTHEE MJIATH — PACKOHCEPBALMUSA OT

KOHCEepPBMPYyLIETro GJoca COMpTO-OeH3MHOBOM

cmeceo (crnupr 50 %),Ha TpM BaHHH, KB.M 0,293 35
lleyaTHEE MJIATH C PaIMODJIEMEHTaMM —

NPOMHBKA OT OCTATKOB (Joca CIOIUpTO-—

dpeonosot cmecsin (cmnmpr 50 %), xB.wM:

penBapuTesbHas 0,057 -

OKOHUYAaTeJIbHAaA 0,164 -
Y35 Ha [NeYaTHHEX JlaTaxX OT OCTAaTKOB
bmmoca nocrne navku B ycraHoeke 11-1C, xe.m|0,249 -
lleyaTHEE [JIATH C MPOBOIHEIM MOHTAXOM [IOCIIE
namkKm Inerejb, KB.M 0,672 50
IeTanmn HeMeTaJlIMUeCKMEe, KB.M:

KBapllieBLE, CTEKJISHHEE 0,144 80
CepelbpsaHbBIE MOBEPXHOCTU IeTajiel, KB.M 0,144 80
Ob6pasupl nepern onpelejieHVeM TOJIIMHEL
IOKPBEITUSA, KB.M 0,192 60
KOHTaKTH NOCJe HalKy OJIS W3OeJINNA
npomssoncrea (100 wr.):

MacCOBOI'O 0,002 -

MEJIKOCEPUMHOT O 0,005 -

eIOMHUYHOTO 0,010 -
MUKPOMOOYJILHEI SJIEMEHT MUKPOMOIYJIENM u
MOOyJiel, KB.IM 0,960 95

YaenbHble HOPMbl pacxofia TEXHUYECKOro 3TUIOBOro
cnupTa mapku A no FOCT 17299-78 npu nyxeHun 1 navike

HamMeHOBaHMe paboT

YoenbHasa
HOpMa
pacxona
3TUMIIOBOTO
COupTa,
ky6.om (1)

JlyXXeHre TBEICAYM KOHIIOB IIpoBrOIa WMJIM XNJI kabensa Inpn
ceueHunm, KB.MM(HOpME;I pacxXxoma CIiMpTa Ha JIyXeHUe
kabeyen u HaﬁKy kKabeJIbHEIX HaKOHEUHMKOB IIprBEeIeHEl B

Tabnuua 15.5
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PEMOHT TEXHUYECKMX CPE[ACTB OAO "PXAO"

Tabmuue 3.9):
or 1,0 no 10
or 10 mo 50
or 50 mo 150
or 150 nmo 300

0,05 0,130
0,130 - 0,200
0,200 - 0,360
0,360 - 0,900

Mlaka THCSUM KOHLIOB MNPOBOIA MM XuUJl Kabesa npu
CeueHuM, KB.MM (yIOeJIbHEE HOPMH PACXONa CHOMPTa IOJid
Naiky MATKYMM OPUMNOAMU NpuUBeneHn B Tabmmue 3.5):

or 1,0 no 10

or 10 mo 50

or 50 mo 150

or 150 nmo 300

0,090 - 0,270
0,270 - 0,740
0,740 - 1,280
1,280 - 1,620

[layika OHOHOT'O IIOT'OHHOI'O MeTpa COeIMHUTEJIbHBIX
IIBOB BHAaXJIECTKY C OpuMeHeHmeM obiwoca JITU
Opy TOJIIMHE MeTajijla, MM:

0,25 mo 1,50

1,50 no 2,0

0,002 - 0,012
0,012 - 0,016

[layika OHOHOT'O IIOT'OHHOT'O MeTpa CTHKOBBIX WBOB
c npuMmeHeHMeMm OQioca JITV npm TOJWMHE MeTallla
Wiy OuaMeTpa NpoBOIa, MM:

0,5 no 1,5

1,5 no 2,0

2,0 no 4,0

0,001 - 0,003
0,003 - 0,005
0,005 - 0,009

YaenbHble HOPMbI pacxoaa TEXHN4YEeCKOro aTuroBoro

pPeKTUOMKOBAHHOIO cnupTa

no FOCT 18300-87 npu nyxeHnn 1 navike

HamMeHOBaHMe paboT

YoenbHasa
HOpMa
pacxona
3TUMIIOBOTO
COMpTa,
ky6.om (1)

JlyxeHre peTasiel UM COOPOYHEIX €IMHMII NPpM Ianke C
NpMMeHeHreM OeCKMUCIJIOTHOTO ¢Quoca, KB.M (yIOesbHEE
HOPMEI Pacxolla CIOMPTa 3TUJIOBOTO Ha JyxeHue 1kB.Mm
NOBEPXHOCTY NpPUBEAEHH B Tabmuie 3.6)

0,034 - 0,046

JlyxeHre OIOHOT'O MIOT'OHHOT'O MeTpa IIPOBOJIOKM OMaMeTPOM

no 1,0 MM ¢ npuMeHeHMeM OECKMCJIOTHOTO OJmoca 0,00075
Mlaika TIpPyNIoBas METOIOM MNOTPYXEHMS BHEHBONOB HaBECHHX
3JIEMEHTOB Ha IIjlaTax C [eYaTHEIM MOHTaXoM, KB.M 0,192
JlyXeHre THICAYM JIENIECTKOB JIATYHHEX MEIHHX TOPSAUUM
crocoBoM C NprMeHeHreM BeCKMUCIJIOTHOTO oGJimoca 0,003
Jly)xeHre THICAYM JISNIECTKOB HMKEJMPOBAHHEIX TOPSUMM
crocoBoM C NprMeHeHreM BGeCKMUCJIOTHOTO oGiioca 0,0045
Maka THCSUM KaOEeJIbHBIX HAKOHEUHMKOB NPU IMaMEeTpe
KUJTBI, MM -
oo 16,0 Bxuiou. 0,184
ceeme 16,0 mo 40,0 sximou. 0,277
40,0 " 100,0 * 0,460
* 100,0 0,576

Tabnuua 15.6
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(YtBepxgeH OAO "PXK[" 24.11.2008 r.)

[IpuroTorJyieHUEe QJIOCOB, JI:

JITU 0,768
JTN-120 0,681
OKT 0,672
OKCII 0,672
®KTC 0,672
oTC 0,907
OI'CI 0,639

[layika IIedYaTHEIX ILJIaT BOJIHOM IIPUIIOS C IPUMEHEHMNEM
dJsroCcOoB, KB.M:I

®TB 0,528
OKTB 0,417
MpumevaHus:

1. YaenbHble HOpMbI pacxoda 3TUNOBOro CnvpTa npu NyXeHuu 1 nanke ykasaHbl B cocTaBe ntoca.
2. Tpn npurotoBneHun GNIOCOB MOXeT npumeHsiteca cnupt no FOCT 17299-78 B 3aBMCUMOCTM OT
Ha3Ha4yeHus dntoca.

Tabnuua 15.7
YaenbHble HOPMbI pacxoga TEXHNUYECKOro 3TUNOBOro

cnmnpTta mapkm A no FOCT 17299-78 B npoLecce HaHECEH WS,
NPOMNUTKX N NPUrOTOBEHNSI COCTaBOB

HamMmeHOBaHMEe paboT YnesnbHadA
HOpMa
pacxoma
3TUIIOBOTO
CHMPTA,
ky6.om (1)

PasBabiednue 1 k0 6akeIMTOBOTO Jlaka MO BA3KOCTM, CT IO
BUCKO3UMETPY B3-4:

or 100 mo 40 sxJmou. 0,104
or 100 mo 20 sxJmou. 0,456
or 100 mo 15 sximou. 0,526

lpuroToByieHre 1 KI' WeIauHOTO JlakKa C KOHLEHTpaluuen
coupTa 1o macce, %:

10 1,016
20 0,902
30 0,788
40 0,674
50 0,560
Pasbasienre lxr sjaka &3 no saskoctu or 360 0,902

no 40 Ct no BuckosumeTpy B3-4

IponMTKa meTajiel M3 IeTHMHAKCa UM TEeKCTOJUTa OaKeJUTOBLM
JakoM, pasbaByeHHnM no BaskocTu 15 Cr mo BuckozmMeTpy
B3-4 (comepxanme cnmpra 47 % no macce), KB.M 0,223

MpuroTorneure njenounoro kjesa BC-10 (comepxanue
cnvpra B pasbasienHoMm kjee 45 % nmo macce), xB.M 0,299

VsroToeyieHre 1 KI' meTajiell M3 CTEKJIOTEKCTOJMUTA C
nprMeHeHreMm cBasyiommx 30-32-301, BPIOM, BKT, ®H, K-90,
93, 32IT-10,9B%6A 0,294

NsroToBnenme 1 K¢ meTajiell M3 OPEeCCOBOUHBIX [MJIACTUKOB
Tuna BIIM-1, BIIM-3 0,418
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Opurorosyenre 1 51 40%-ro cnupToBOTO pacTBOpa IOJI4
TPaBJIEHUS CIelLMaTeprajioB 0,380

NMpomntka 1 xB.M ac6oTkaHu GAKEIUTOBBIM JIAKOM,
paszBaByieHueM 0o Bgs3kocTu 15 Cr mo Buckoszsumerpy B3-4
(conmepxaume cnmpra B pacteope 47 % no macce), (pacxon
naxa 400 r/xB.Mm) 0,223

Ipomurka 1 KI' CTEKJIOTKAHM M CTEKJIOBOJIOKHA CIIMPTOBEM
pacreopoM cMmosiel KM-9K (comepxaHue cnmupTa B PacTBOpE
50 % no macce) 0,050

Ipomurka 1 KI' CTEKJIOTKAHM SHOKCUIHEM CBSI3YOUMM
K-38-55, pazbasmenuwmMm no BaskocTtu 15 Cr mo
BuckosuMeTpy B3-4 (comepxanue cnupra 38 % mo macce) 0,161

Opomurka 1 xr creksorkaum ceasyomym TC-1,
paszbaByieHueM 0o Bas3kocTu 15 Cr nmo Buckoszsumerpy B3-4
(conmepxaume cnmpra 38 % no macce) 0,161

IpuroroBsienre 1 kI pacTBOpUTENS IS Pa3BeIeHUS
JIAKOKPACOUHBEIX MaTepMaJiOB INPY HaHECEHMUM I[IOKPHTMI B
BJIEKTPUYUECKOM I10JIe MapKM:

P5-1 (compr 15 %) 0,135
P5-2 (cnmupr 20%) 0,180
pPo-4 " 0,180
P5-8 " 0,180

MIPUTOTOBRJIEHME NONMUBMHUIOyTUpabHoTo kiea (comepxaHue
crnupra B pacteope 50 % no macce), xr 0,564

HaHecenre kaHubosbHOoTO Jaka (comepxaHue cnvpTa B
pactBope 62 % mo macce, pacxom pabouero cocrara
210 r/m), KB.M 0,178

JlakupoBka anmoMmHupoBaHHEx mzanemmii (saxk N 1, nynpa
aJyiOMUHUEBAaA, CHOMPT 3TUJIOBEIL), CONEPXaHue COUpTa B
pacteope 43 % nmo mMacce, NOpM MNOKPHTUM KUCTHO, KB.M:
neyxcyovinoMm (pacxom Ha oOmuH CJOM cocTaea 288 1/xB.M) 0,123
TpexcrnoiHom (pacxonm Ha ommH cioi cocrtaBa 397 T/kB.M) 0,171

[IpUTOTOBJIEHUE NPOTUBONpUTapHoi kpacku (comepxaHue
cnvpra B pacteope /8 % mo macce), kr 0,875

[IPUTOTOBJIEHME MAPKMPOBOUHOM kpacku MKDU, wmpudr 2,3
Ha THCAYY SHaAKOB 0,001

[IPpUTOTOBJIEHME OHICTPOCOXHYIMX MAPKUPOBOUHEIX KPACOK
BMK paszmuuneix 1useToB (xkpoMe kpacky BMKE), KT 0,117

Paszbaejyenue kjes B®-4 nmo Baskoctu 15 Cr mo
BuckosuMeTpy B3-4 (comepxanue cnupta B pacTteope 20 %
no macce, pacxon kyesa Ha omuu cijori 300 r/kB.M), KB.M 0,075

HpMPOTOBJ’IeHVIe CHI/IpTO—I‘J'H/H_IepI/IHOBOVI CYyCIIEH3MM IIJid
U.IJ'H/I@OBKI/I KepaMnYeCKMX UM KPUCTAJIJIMYEeCKMX I1IJIaCTUH,

kyS.om (1) 0,223

[IPUTOTOBJIEHVE METAJIJIMUECKOTO [NOPOlIKa IJIS NPeCCOBaHUSA
Y CIeKaHusd, KI 0,095

[IpMT'OTOBJIEHME IIJIEHKOOOpAasylmero pacTBopa LJis HaHEeCEeHMS
norsiomanmero okcuaHoro nokpuTusa (cocrae: compt 0,3
ky6.m (;1), osoma xyopuoro 700 T, KUCIIOT NIABUKOBOM M
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conauoit B cmecu 0,05 xy6.mu (1)), xr

0,226

lpuroToByieHue cMmasku creapar umHka-coupTt (70 %) npu
BTOPUYHOM NPECCOBAHMU UIMEJIUIA U3 CIEeUYEeHHHX
KOHCTPYKLMOHHEIX MAaTEepuajioB, Ha 1 KI' 3aTOTOBOK

0,045

MpuroToeyeure cMmazky rumuepuH-covpt (97,5 %) nna
NPUTOTOBJIEHUS WUXTH M3OEJUM U3 CIEeUEeHHOTO
auTudpururonuoro marepuasia Bp 010, wa 1 xr zaroroBok

0,011

[IPUTOTOBJIEHUE BJIEKTPOJIUTA IJIS TaJIbBAHUUECKOTO ITOKPHITUSI
VBOeJIMI CIJIABOM OJIOBO—BUCMYT OJI€CTAWMM, JI

0,020

[IPUTOTOBJIEHME PACTBOpPAa IJiFg BJIEKTPOJIUTUUECKOTO
OCaxmeHus CIjlaBa OJIOBO—BUCMyT, kKy6.mMm (01)

0,570

[IPUTOTOBJIEHME BJIEKTPOJIMTA IJis T'aJibBaHOIJIACTUKA
(HapauvBaHMe Meny) COCTaBal KyINOPOC MeIHLI

230-250 r/m, xwucsora cepHas 45-50 r/;, cnupt
sruoBer 5-10 v/, Ha 1 XB.M HapaWeHHOM MOBEPXHOCTU

0,035

HaHeceHue HecMeEBaeMolM Tyum B-5, xB.M

0,030

HaHeceHMe KOJUJIOKCMIIMHOBOTO Jlaka Nociie QOTOXMMMUECKOM
obpaborky opraumdeckoro crekya (compr 50 %), xB.M

0,152

[IpUTOTOBJIEHUE NaCTH Nepekrcu OGeHszousa (TpexkpaTHas
NPOMBIBKA ), KT

2,850

[IpUTOTOBJIEHME HATPUM-HadTAIMHOBOT'O KOMILJIEKCA
(rameHVe HaTpMA) IJIS XVMMMYECKOM o6paboTxm
bropomnnacra-4 nepen ckieuBaHmeMm, Ha 1 T HaTpug

0,110

[IPUT'OTOBJIEHME CIMUPTO-XJIALNOHOBOM CMECHU HJis
0Be3XMPUBAHUSA [OBEPXHOCTEN M3 CTajM, aJloMMHUS, MeOu,
muraa n ux cmiasos (compr 50 %) nepen ckieusanmewm,
ky6.om (1)

0,050

[IPUTOTOBJIEHKE COMPTO-OEH3MHOBOM CMECU IJIA
00e3XVPYBaHNA [OBEPXKHOCTEM MEeTajlJlIoB M3 CTajwu,
ajoMuHUSA , Menu, TuraHa u ux cmiasos (cnupr 50 %) nepen
ckyemBauveM, ky6.om (i1)

0,475

MpuroToByienre uHOukartopa obenHonbranemuna (0,1%-11
crnupToBOM pacTBop), Ha 100 r denondbranenna
llpuroToRJIeHMEe pacTeopa mHruburopa (BeHzo-Tpuazosn), Ha
1 xr xoMmmnayHIa

0,001

0,100

YaenbHble HOpMbI pacxoga atunosoro cnmpta no FOCT 18300-87

Ha TexHn4yeckoe O6CJ'Iy)KVIBaHI/Ie

Tun ¥ Mapka oBopyHnOoBaHMUA IepMOaUUHOCTDb YoenbHad
paboTr, MecC. HOpMa
pacxoma
TO KP ky6.om (1)
TO KP
ToKapHLHE CTAHKU C MNPOTPAaMMHEM
ynpasJjenvem "'Kouryp 20T-H" 2 144 0,118|0,350
CTaHKM M YCTAHOBKM C OINTHUYECKMMU

Tabnuua 15.8
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nprubopaMm -
BanaHcuposouHsle M3TT-50; BCI-1 2 144 0,030|0,050
TUOPOKONMPOBAJIELHEE 2 144 0,060|0,600
KOOPIOMHATHO-PACTOUHLIE C OINTUUYECKUM 2 144 0,050|0,190
OTCUETOM KOOPAMHAT, KOIUPOBAJLHO—
bpezepHEEe
KoOpaAMHATHO-PACTOUHLHE CTaHKM:
Ka-450 2 144 0,050|0,142
2B-440 2 144 0,050|0,190
22-430 2 144 0,050|0,190
2A-150 2 144 0,050|0,095
Munymn-cenxu' 0-3 2 144 0,050|0,080
CTaHKM:
KOOpAMHATHO-IUMboBaNbHEE | MaTpuko-56"" |2 144 0,100|0,285
TOPU30HTAJILHO-PACTOUHEE 2 144 0,040|0,240
TUOPOKONMPOBAJIELHEE 2 144 0,060|0,060
npoduennrboBasbHEE 12 144 0,010|0,095
pes3bbounmudoBalibHEE 12 144 0,010|0,095
BIIEKTPODPOSUOHHEE KONUPOBAJILHO—
IPOUMBOUHEIE 1 144 0,010|0,080
boToxkonmpoBanbHee 23PY; 3MC-1 1 144 0,010|0,100
bpesepHHe C NPOTPAMMHEM yIIpaBJIEHMEM
2¢CIl; ®C-2K; Cod-7 1 144 0,013|0,125
YHMBEpPCAaNbHO-bpPEe3EepHLll CTAHOK ''MaraHo"
C ONTHKOMN 1 144 0,019|0,190
JlazepHas ycTaHoBka K-3M Yepes 20

BoICcTpesios |144 0,020|0,200
PeHTIEeHOBCKAad Jla3epHas yCTaHOBKAa 1 pas B

CMEeHY 144 0,020]0,200
[IymKa 3JIeKTPOHHO-JIyueBad 1 pas B

HeoeJmo 144 0,150|0,200
YCcTaHOBKA 3JIEKTPOIAYTOBOM CBAapKU B
cTpye aproHa 1 144 0,050|0,500
YcTaHoOBKa BBICOKOUYacTOTHasa JII-3-67 1 144 0,02410,240
YCTpoMcTBa UMCJIOBOTO MNPOTPAMMHOTO
YIpaBJIeHVS CTaHKaMM -

Koutyp 4MN-68;201-67 1 144 0,006|0,055
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Koutyp 2IT-71 1 144 0,048|0,475
KouTtyp 3IT-68 1 144 0,022|0,220
Koutyp H-32; @C-2K 1 144 0,050|0,500
KoopomHaTe:
21-32-3 1 144 0,005|0,050
H22-1; H22-1M 1 144 0,028|0,280
H32-1;H33-1;H33-1M 1 144 0,019|0,195
H33-2MM 1 144 0,032|0,320
H55-1;H55-2 1 144 0,025|0,250
1132-3M 1 144 0,025|0,250
Pasmep-2 M 1 144 0,070|0,700
Pasmep-2M 5M-907 1 144 0,030|0,300
Casmor—-2M 1 144 0,075|0,750
H-32 1 144 0,195|0,195
H-55 1 144 0,320|0,320
Cll-22-M; 21-22-1 1 144 0,114|0,114
PC-2-60 1 144 0,142)0,142
[IPC-3; MIoCT-12-500 1 144 0,237|0,237
YcTporcTBa KOHTPOJIS MNPOTpPaMM:I
YKII-1M 1 144 0,427|0,427
Clo-2TMI; 15HNY-3-001; Pasmep-2M 1 144 0,180|0,180
2M13 1 144 0,266|0,260
Kypc 322 1 144 0,095|0,950
Beunur 1 1 1 144 0,237|0,237

Mpumeyanue. KOCTUpOBKa NPOBOAMTCS MO FOAOBLIM MiaHaM-rpadukam npeanpusiTuii cornacHo TpeboBaHmaM
TEXHUYECKOW JOKYMEHTaLUMM 3aBOO0B - U3roTOBUTENEN 060pyL0oBaHUS.

YaenbHble HOpMbI pacxoga atunosoro cnmpta no FOCT 17299-78

Ha cneumanbHble paboTsl

PaboTel 1 omnepauumn EnovHnna YoenbHada
M3MEPEeHNd | HOpMa
pacxona,
ky6.m (1)
CTaHLUMOHHEIE PabOTEL
MouTax kabejieli, MNPOBOIOB U 1 xonen 0,280
KPOCCHMPOBOK Ha OOOpYyIOBaHUM XKUJIBL

Tabnuua 15.9
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MoHTax SKpaHMPOBaHHEIX BU-kabejen " 0,200
MoHTax 3SKpaHMPOBaHHEIX BU-kabejen " 0,040
MoHTax kabenelt Ha obOopynmobaHum ATCK:
TCB20x3 ' 1,000
TCB20x2 ' 0,700
TCB10x3 ' 0,500
TCB10x2 ' 0,400
TCB5x3 ' 0,300
TCB5x2 0,200
DJIeKTPUUEeCKas NpoBepKa CTAaTMBOB U IIJIAT Ha 1 0,004
(JIALl, moJIyaBTOMATUKU U Tenerpa@a) cTaTmB
SIeKTPUUYECKas MNPOBEPKAa UM TPEHUPOBKA
obopynoBauus ATCK " 0,018
MoHTax ATCK:
ATCK 100/2000 mo 300 Homepos Ha 1 ATCK|0,060
ATCK 100/2000 Gomee 300 nomepos " 0,063
HacTporika KaBeJsIbHEIX JIMHUM CBS3U 100 0,155
KaHaJioB
MOHTaX SBalMTHEX [IOJIOC M PaMOK KabeJibHBIX
JUHUIA CBA3U C Pa3IeMTesSIbHEMU THE3IaAMU -
TI5x2 Ha 1 0,500
oJIocy
Tn25x2 ' 0,800
Tn40x2 ' 1,280
CrnaboTouHBle Olepalumn
[IomkJIDUEeHVe KOAaKCUAaJIbHOTO Ha 1 2,500
pacnpenenmMTesbHOTO Kabejyg choycka CIIyCK
PK-75-9-12 x xopobke YAP-6,1
NoakswoueHne kabesa cHuxenmsa PK-75-4-12
K aHTEeHHOM KopoOke AK:
KCKIIT ' 1,500
TAKII ' 3,000
Noncoenvuenve xuj kabessa TII0x2 xk KopoOke
KPT10x2 ' 4,000
YCTaHOBKA M MOHTAaX TEJIEBU3MOHHBIX
pacrnpenenmuTesibHEX KOpOoBOoK ' 0,080
YCTaHOBKA AHTEHHHE KOJIJIEKTUBHOTO
[10JIb30BAHUS 0,500

Mpumep pacuyeTa HOpMbI pacxofa cnupTa 3TUIOBOrO Ha PEMOHT CUINOBOro anekTpoobopynosaHusa mapku "A"

(cBeaeHus ycrnoBHble).
WcxoaHble gaHHble Ans pacyeTa.

B cootBeTCcTBMN C npasunamm pemMoHTa, TexXHUYECKUMMU YCINOoBUAMMU,

CNMPTONOTPEBNALLNMN TEXHNYECKUMI OnepaunsmMmn aBrsioTCS:
npoMbIBKa NevaTHbIX NnaT (cnupT atunosein, FOCT 18300-87);
packoHcepBauua nevaTHblx nraT (cnupT aTunosein, FTOCT 18300-87);
nyXeHne KOHL0B NPoBOAOB M xun kabens (cnupt atunosein, FOCT 17299-78);

navika KOHL,0B NPOBOAOB M xwun kabens (cnupt atunosbii, FTOCT 17299-78);

namnka CTbIKoBbIX WBOB (cnupT aTunosbin, FTOCT 17299-78).

OnpeaeneHne Hopmbl pacxoga cnupTta atunosoro FOCT 18300-87.

OnpepgeneHve HOpPMbI pacxoaa Ha NPOMbIBKY NeYaTHbIX nnaT:

WHCTPYKUMENA MO 3KCnnyaTauum
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H=0,105x(10 x0,1) x1 = 0,105 (n) ,

roe:

0,105 - ymenbHas Hopma pacxoga atunosoro cnupta FOCT 18300-87 Ha npoOMbIBKY neyaTHbIX nnaT
nnowaabto 1 kB.M, N, Tabnuua 15.4;

10 - KONMYEeCTBO NeYaTHbIX NnaT, KOTOopble HEOBXOAVMO NPOMBbITL MO

YCNOBUAM TEXHONOMMYECKOro npouecca peMoHTa;

0,1 - nnowaab ogHOW NeYyaTHOW nnaTa, KB.M |

1 - K09 PULIMEHT CNOXKHOCTH.

Orlpe,qeneHVle HOPMbI pacxoaa Ha paCKOHCepBaLU o nevYaTHbIX nnar:
H=0,293 x (2 x0,1) x 1 = 0,0586 (1),

roe:

0,293 - yoenbHasa Hopma pacxoga atunosoro cnupta FOCT 18300-87 Ha packoHCepBaLUUIO NeYaTHbIX nnaT
nnowaabto 1 kB.M, N, Tabnuua 15.4;

2 - KONUYECTBO MeYvaTHbIX NNaT, KOTopble He06X0aMMO pacKOHCEPBUPOBATD;

0,1 - nnowaab ogHOW NeYyaTHOW nnaTa, KB.M |

1 - K09 PULMEHT CNOXKHOCTH.

OnpeaeneHne Hopmbl pacxoga cnupTta atunosoro FOCT 17299-78.
OnpepgeneHre HOpMbI pacxoa Ha NMy>KeHne KOHLIOB MPOBOAOB U Xun kabens ceyeHvem 1 kB.MM :

H=0,05x150x1=7,5mn =0,0075(n),

roe:

0,05 - yaenbHas Hopma pacxoga atunosoro cnupta FOCT 17299-78 Ha ogHO nyxeHue npoBoaa ceveHuem 1
KB.MM, Mn, Tabnuuya 15.5 n tabnuua 3.9;

150 - konmM4yecTBO MPOBOAOB M XWUI Kabensi cevyeHMeM 1 KB.MM, KOTOpble Heobxogammo obpaboTtaTb no
YCNOBUAM TEXHONOMMYECKOro npouecca peMoHTa;

1 - K09 PULMEHT CNOXKHOCTH.

OnpepgeneHve HOpMbI pacxofa Ha My>eHne KOHLIOB MPOBOAOB U Xun kabensa ceyeHrem 10 KB.MM :
H=0,13 x100 x1 =13,0 mn = 0,013 (n),

roe:

0,13 - yoenbHast Hopma pacxoga atunosoro cnupta FTOCT 17299-78 Ha ogHO nyxeHune npoBoda cedeHvem 10
KB.MM , M1, Tabnuuya 15.5 n tabnuua 3.9;

100 - konm4yecTBO NPOBOAOB W XuUn kabens cevyeHvem 10 KB.MM, KOTOpble Heobxogmmo obpabotatb no
YCNOBUAM TEXHONOMMYECKOro npouecca peMoHTa;

1 - K09 PULMEHT CNOXKHOCTH.

OnpepgeneHvie HOpMbI pacxoa Ha narviky KOHLOB NPOBOAOB UM xun kabens ceyeHnem 25 KB.MM :
H=0,6 x120 x 1= 72,0 mn = 0,072 (n),

roe:

0,6 - yoenbHasa Hopma pacxofga atunosoro cnupta FOCT 17299-78 Ha ogHy nawiky npoBofa ceyeHuem 25
KB.MM , Mn1, Tabnuuya 15.5 1 tabnuua 3.9;

120 - KonnyecTBO NPOBOAOB 1 XU Kabensa cevyeHnem 25 KB.MM, KOTOpble HEOOXOAMMO NPUNAaATb MO YCNOBUAM
TEXHONOrMYecKoro npowecca;

1 - K09 PULMEHT CNOXKHOCTH.

OnpepgeneHve HOpMbI pacxofa Ha naviky CTbIKOBbIX LUBOB MpW TonLwmMHe matepuana 4,0 mm:

H=9x1,5=13,5mn=0,0135 (n),

roe:
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9 - yoenbHasa HopMa pacxoga atunosoro cnvpta FTOCT 17299-78 Ha oavH CTbiKk MaTepuana TOMWUHOM 4 MM U

anvHon 1 metp, mn, Tabnuua 15.5 u Tabnuua 3.5;

1,5 - AnuHa cTbika, M.

Hopma pacxoga 3TUIOBOro CnupTa pacCHUTbiBAeTCA OTAENIbHO MO KaXaomMy BuAYy ITUIOBOro cnmpta no

¢opmyne 15 2:

H(rOCT 18300-87) = 0,105 + 0,0586 =
= 0,1636 (1 Ha PEMOHTMPYEMYIO EANHNLLY);

H(TOCT 17299-78) = 0,0075 + 0,013 + 0,072 + 0,0135

= 0,106 (n Ha peMOHTUPYEMYIO eanHULY).

Mpu 3TOM KONMYeCcTBO OTPabOTaHHOIO CNMpPTa, KOTOPOE NOASEXMT BO3BPATY, pacCuYnTbIBAeTCs No hopmyne:

roe:

T =HyV B/ 100,

Hy - yoenbHasi HopMa pacxofa 3TUNoBOro CnupTa;

V - 06beM BbINONHSAEMbIX paboT MO TEXHUYECKNM YCnoBUAM (Ky6.AM, Ky6.M , KB.M , LUT. U T.4.),
B - konuyecTBo oTpaboTaHHOrO 3TMNOBOrO CNNPTA, NoAMexallee BO3BpaTy Ha cknag.

roe:

T = 0,105 x 60 / 100 + 0,0586 x 35 /100 =
= 0,063 + 0,021 = 0,084 (),

0,105 u 0,0586 - pacxog cnupTa 3TUMOBOrO Ha TEXHOMOrM4yeckne onepaumu, nocrne nNpoBeaeHUss KOTOPbIX
OomkeH ObITb BO3BpaLLeH oTpaboTaHHbIN 3TUMNOBLIA CAMPT,

60, 35 - COOTBETCTBYIOLLUI NPOLEHT BO3BpaTa oTpaboTaHHOro cnupTa, Tabnuua 15.4.

asa XVI. HopmupoBaHue pacxoga cMas3o4HbIX MaTepranos

16.1. O6Line cBeneHus

CmasouHble MaTepuanbl NPUMEHSITCA B PasfUYHbIX MallMHaxX UM MexaHu3max Ans CMasku TPYyLUXCs
noBepxHocTen detanent u y3noB. OHW yMEHbLUAIOT CUIbl TPEHUS!, BO3HMKAOLWIME B pe3ynbTaTe B3auMOLeNCTBUS
TPYLWMXCS MOBEPXHOCTEW, W, CHWKAIOT WM3HOC MalIMH W MexaHM3MoB. HekoTopble CMasouHble MaTepuarnsi
NCMNONb3YyHTCA ANS YBENUYEHNUS CUM TPEHWUSI B MOOBWXKHBLIX COUNEHEHUsIX (HanpuMep, B PEMEHHbIX Nnepegavax), ons
npenoxpaHeHnss MeTannmMuecknx getanen oT KOppo3nuu, YCKOPEHUs NpMpaboTku TPYLLMXCS MOBEPXHOCTEN AeTanen,
OXNaXXOEeHUs TEX UMW NHBIX YCTPONCTB.

Bce cmasoyHble MaTepuansbl, NpuMeHAeMble B TEXHUYECKUX CpeaCcTBax, noapa3aendatnTcd Ha Tpu Bunaa:

Xugkue;

KOHCUCTEHTHbIE (NacToobpasHbie);

TBEpAbIE.

OCHOBHbIE TUMbl CMa304HbIX MaTepuarnoB M o0bnactb Mx NPUMEHEHUS Ha XXENe3HOO4OPOXHOM TpaHcnopTe
npuBeaeHbl B Tabnuue 16.1.

OCHOBHbIE TUMNbI CMA304HbIX mMmaTepuanoBs 1 obnactb ux npuMeHeHnA

Mapka CMas04HOT'O
MaTepuasa

I'oCcT, TV

ObJlacTh NPMMEHEHNA

MacJsia MOTOPHEE

M-14T21C, M-14B2

TOCT 12337-84

MacJigHEIE CHCTEMEL
ou3eseii, KOMIPeCCcop
ABTOMOTPUCH AU2.

MacJyio aBMaLMOHHOE

Tabnuua 16.1
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MC-20 TOCT 21743-76 MacJissHEIE CUCTEMEL
ousenen M756, M773,
PEeryJISTOPH YaCTOTEL
BpaleHns ¥ MOWHOCTU
IM3EeJIb—TEeHEPaTOPOB -
XMOKOCTE MNPOMEIBOUHAS
MIIT-2M Ty 0253-045- MacJissHEIE CUCTEMEL
00151742-2003 museneit (IpPoOMBIBKA MNpM
CMeHe Macya).
Macno TypOuHHOE
Tn-22c Ty 38.101821-2001 |Tumponepenauu
NOOBMXHOTO COCTAaBa,
TUOPOOOBEMHEI [TPUBOII -
Macrsa rmOpaBIIMUECKUE
BMI'3 Ty 38.101479-00 TunpaBIndeCcKre TacCUTeNn
KOJIeOaHUM -
aMr-10 TOCT 6794-75 TUOpaBINUYECKUE CUCTEME

pabounx OpPTaHOB IIYyTEBHX
MallVH -

Mo6omn(r)-15

Ty 38.401-58-298-
2001

I'moponepenaun
INOOBMXHOT'O COCTaBa.

BepeTenHoe AY

Ty 38.1011232-89

BepeTrennoe BAY

Ty 38.301-29-71-97

Tuoponependady NOOBMXHOI'O
cocTaBa, I'MIPOOOBEMHBIM
IPMUBOL .-

MacJjia oceBrle

JleTtnee "'JI'

TOCT 610-72

SumMHee "'3"

Cesepuoe ''C"

Bcecesounnoe ''BY

Ty 38.301-04-21-96

CKOJIb3YHEL OOKOBEIX OIIOP -
BYKCOBEIE U UEJIIOCTHEE
HaJIMUHUKY M HalpaBJidolye -
MOTOPHO-OCEBREE
nommmMnuuky . UKBOPHU,
NATHUMKM . 3ammTa OT
KOPPOBUM IIOBEPXHOCTEN
meTayier U y3JI0B-

Macno npmbopHOE

MBII

TOCT 1805-76

TumpaBaIMUeCcKre TaCUTeNNn
koJyiefaumuri. CMasz30UuHBE
KOJIblla U YILJIOTHSOIME
KOXaHBIe MaHXe Thl
IHEBMAaTUUYECKUX MNPUBOIOB
BJIEKTPUUECKUX allapaTos,
TOPMOSBHEIX ¥ MHEBMATHUECKUX
LVJIMHIPOB -

Macrsia TpPaHCMMCCHMOHHEE

TCn-10

Ty 38.401809-90

Tan-15B

TOCT 23652-79

TM-9n

TY 0253-034-
00148843-2002

SybuaTee IHepenadr TATOBBIX
penykTopoB. KapTep:s
MHEBMATUUYECKUX IOBUTATEJIEN.
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Macrsa UMIMHOPOBHE

94

CeJIeKTUMBHOM OUMCTKU

TOCT 10121-76

24, 38, 52 T'OCT 6411-76 IUIVMHOPE ¥ 30JIOTHUKM
NapOBO3IOYIIHEX aATpPeraTos.
Macsa TpaHcbopMaTOpPHEE
TKn Ty 38.401-58-49-92 | Tarosree TpanHCcbOOpMaTOPEH -
TUOpaBIMUECKME TaCUTEN
T-1500y Ty 38.401-58-107- |xomebaHuii.

Macrsia MHIOYyCTpMaJjibHEE

n-12a, n-30a, 1-40A

TOCT 20799-88

MoTOpHO-OCEBEIE
[IOIMMIIHMUKYM TSATOBBIX
oeuraTrejyel. YepBSAYUHEM
PEeOyKTOP CKOpOoCTeMepa.
SammTa OT KOPppO3UM
IIOBEPXHOCTEN IneTajiell U
y3J0B. I'mopaBinMyuecKue
cucTeMs pabouMx OpPTaHOB
[IyTeBBEIX MallMH U

(common C)

ConmnmoJl XUPOBOMU
(commzmon X)

TOoCT 1033-79

O00OpPYyIOBAHNA -
KC-19 TOCT 9243-75 OCHOBHEIE ¥ BCIIOMOTATEJIbHEE
KOMIIpeCccopa MNOOBMXHOTO
K-12, Kk-19 T'OCT 1861-73 cocTaBa.
KC-19n Ty 38.401.58-243-
99
K3-10C Ty 0253-093-
00148843-2004
K3-20 Ty 38.401-58-19-
91
K3-10H Ty 38.401-58-149-
96
Macmno dacosoe
MH-60 TOCT 8781-71 Handel M meTajy YacoBOTO
MexaHM3Ma CKOPOCTEMEPOB -
Conmmmoa TOCT 4366-76 Tpyuwmrecs NOBEPXHOCTU
CUHTEeTHYECKUN TOPMOS3HOM PHUYAXHOM

nepenadu, IneTajer
TeJsiexek. Tpymmecda
KOHTaKTHEE [TOBEPXHOCTU
BJIEKTPUYECKMX allapaTos.
SammTa OT KOPppO3UM
IIOBEPXHOCTEN IeTajlell U
Y3JIOB .

CMasky MJIaCTUUHEE IJIA NONUMIIHMKOB KadeHUS

Bykcon

TY 0254-107-
01124328-01

[NIOOUMIIHVKY KadeHUS Y3JI0B
TAT'OBOI'O IIOIOBVIXHOI'O

cocTaBa. 3ybuaTee Nepelauu

IIHEBMATUYECKNMX IIPVMBOIOB
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SJIEKTPUMYECKNMX allllapaTOB .

Jleruaa "I
SumHas "3

JI3-1THNI T'OCT 19791-74 [NOOWMIIHUKY KadeHMA
acCaxmpCKUx ¥ TPY3OBHX
BATOHOB -
CMasky penyKTOpPHEIE
OCn Ty 38.401-58-81-94|3y0GuaTe nepemaum TATOBEX
PEenyKTOPOB -
ocC: Ty 32 UT 551-84

[IPOXMPOBOUYHEIE COCT

ABEI

12, 40

Ty 32 UT 547-83

KoxaHEle MaHXe Tl
[IHEBMaTUUYECKUX U
BJIEKTPUYECKUX [IPUOOPOB U
annapaTos.

IlacTa

BHUM HII-232

TOCT 14068-79

Pe3bOOBEHE UACTM IeTajiel u
Y3JIOB MEXaHMUeCKOT'O
obopyInoBaHMA U
BJIEKTPUYECKMX MallMH -

Cmaska HnprboOpHa

4

IMATM-201 TOCT 6267-74 lapXKOBEIE U MI'OJIbYATHE
NOOUWMUIIHUKM . 3ybuaTee
nepenauy NPUBOLOB
BIIEKTPUYECKMX AlNapaTos -
B0JIOTHUKM [THEBMATUUECKUX
oBUraTesyen.

CMaskyM OJid TOPMOSBHEIX [IPMOOPOB
XT-79J1 Ty 0254-002- BHYTpEeHHME [IOBEPXHOCTU U
01055954-01 YIUIOTHUTEJIbHEIE OeTajiu
[IHEBMATUUECKUX IPUBOLOB
XTK3-65 Ty 0254-004- SIIEKTPUUECKUX aNlapaToB U
01055954-02 TOPMOS3HEIX NPUBOPOB -
nrx-1 Ty 3185-003-
01055954-02
CMaska aHTHOOJIeNeHNTeJIbHAaA
OHM-K3 Ty 0254-005- TOKOIIPUEMHUKN
01055954-02 BIIEKTPOIOIBMXHOTO COCTaBa
Cmaska Teepnas

XID TY 32 LT 548-83 Pe3bB0OBEHE COEOMHEHUS U
3aTUTYWKY TOPMOSHEIX
NprbOpPOB .

Cmasku rpaduTHEE
YCcA TocT 3333-80 [IATHMKM ¥ OIIOPHEE

CKOJIB3YHEI TEJIEXEeK U
Ky30BOB BAI'OHOB.
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Pe3bOOBEIE COEOMHEHUS
meTajier U y3JIOB
MEXaHUUEeCKOT'O
O000pPYyIOBAHUA -

Crc-o, crc-n TY 32 UT 554-84 [IO0JIOBE TOKOIPUEMHUKOB C
MEeTaJlJIOKEPaMMUe CKMUMU
KOHTAKTHEIMU I[1JIACTUHAMUA -

Bazenmu rTexHudeckuit|TY 38.101180-76 KoncepBalusa ¥ 3ammTa OT
KOPPO3UM IOBEPXHOCTEN
CMaska MylleuHasd T'OCT 19537-83 meTase M y3J0B.

16.2. MeToauMka HOPpMMPOBaHUSA pacxoa CMa304HbIX MaTepranos
Ons NogBMXHOIO cocTaBa

Hopmy pacxoga cMa3oyHbIX MaTepmnanos Ans NOABMKHOIO CoCTaBa pacCyuTbIBaOT Mo dopmyne:
H =Hyg xn x K, r, (16.1)

roe:

Hyga - yaenbHbIN pacxoq cMaskv Ha OfHY TOYKY, Kr;

N - KONIMYECTBO TOYEK CMa3blBaHUS;

K - kK0a(hpmUMEHT, yunTbiBaOLWNA CMEHY CMa304HbIX MaTepunanos.

YoenoHbln pacxoq CMaskm Ha OOHY TOYKY WM KONMUYECTBO TOYEK CMasblBaHUS YyKasblBaeTcs B
XMMMOTOSOMMYECKOM KapTe CMa3Ku Ha onpeaerieHHbINn TUM TEXHUYECKOro cpeacTsa.

KoahpumumeHT, yuntoiBaloWnin CMEHY CMa304YHbIX MaTepuanos, NPUHUMAIOT B CREeAyHLWNX 3HAYEHUAX: nNpu
cMeHe cmasoudHoro maTtepuana K = 1,0; npn gob6asneHum - K=0,10 - 0,35.

Ona npumepa paccumtaem HOpMy pacxoda cmasku "Bykcon" B GykcoBbIx y3nax anekTpoBo3a YC-2 ana
pasnuyHbIX BUOOB peMoHTa. [na pacyeta uMeem crieayoLlmne NCXoaHble AaHHbIE:

yAernbHbIN pacxod cMasku Ha ofHy Touky Hya = 4,5 - 5,0 kr;

KONU4YeCTBO TOYEK CMa3biBaHus n = 12.

lMonHaa cMeHa cMasku npou3BoaUTCH Mpu Tekywem pemoHTe TP-3, cpegHem m kanuTanbHOM 3aBOLCKOM
pemoHTe, fobaBneHne CMasKuy - MPU BbINOMHEHUN TEKyLLMX peMoHToB TP-1, TP-2.

Hopwma pacxoga cmasku "bykcon” npu Tekywem pemoHTe TP-3, cpeaHeM 1 kanuTanbHOM 3aBOACKOM PEMOHTE
Ha 1 aNeKTpoBO3 COCTaBUT:

Hkpcp = 4,75 x 12 = 57,0 kr.
Hopwma pacxopa cmasku "Bykcon™ npu Tekywem peMoHTe TP-2 Ha 1 anekTpoBO3 COCTaBUT:
HTtp-2=4,75x12 x0,3 =17,1 kr.
Hopwma pacxopa cmasku "Bykcon™ npu Tekywem peMmoHTe TP-1 Ha 1 anekTpoBO3 COCTaBUT:
HTp-2 =4,75x12 x 0,15 = 8,55 kr.

16.3. MeToavka HOpMMPOBaHUA pacxoa CMa304HbLIX MaTeprarnos
ONns cTaumMoHapHoro obopyaoBaHusi, MalMH U MEXaHU3MOB

Pacxop, CMa304HbIX MaTepuanoB 3aBUCUT OT KOHCTPYKTUBHbLIX U 3KCMNyaTauMOHHbIX ocobOeHHocTEN
CTaunoHapHoro 060pyp,osaH|/|;|, MalwnmH U MexaHU3MOB. ,D,J'Iﬂ OLEeHKN OaHHbIX OCOOEHHOCTEN U UX BblpaXeHna B
€OMHOM MNoKa3aTere NPUHATO YCNOBHOE NOHATUE KaTeropmun CnoXXHOCTU PpeMOHTa. Yem cnoxHee arperart, TeM Bbille
KaTeropna CrioXXHOCTW. HOprI pacxoga cma3oYHbIix MaTepunanoB AnA CTauMOHapHOro OGOpyﬂ,OBaHI/Iﬂ, MallnH Kn
MexaHM3MOB pa3pabaTbiBalOTCA Ha eOUHWLYY PEMOHTHOW CMOXHOCTM B rpaMmax Ha pabouyto cmeHy. CrnoXHOCTb
peMoHTa, ero nepuoan4vyHoCTb Wu 06beM BbINOMHAEMbIX npn 3TOM pa60T YKa3blBalOTCA B WHCTPYKUUAX NO
aKcnnyaTtauun, TexXxHM4eCKomy O6CJ'Iy)KI/IBaHI/IIO N PEMOHTY CTalMOHaPHOro 060pyp,osaH|/|;|, MalwnH U MEXaHU3MOB, a
TakKXe B cnevunarbHbIX CipaBOYHMKaX Mo ninaHoBO-NnpeaynpegntTeribHoOMy peMOHTY CTaHOYHOIo o6opy,qosava.

HOprI pacxoga MOTOPHOro Macna Anda camoBuXyllerocda cneuuanbHOro nogBuMXHOro cocTtaBa (I'IyTeBbIX
MaLUVH) 1 aBToMOGUNen npuHumMmatoT B pasmepe 3,5 - 10% oT pacxofa roproyero B 3aBUCUMOCTU OT OCODEHHOCTEMN
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KOHCTPYKLUMM U YCMOBUIM 3KCNnyaTauun. Hopmbel pacxofa KOHCMCTEHTHbIX CMa3ok (B npegenax) - 1 - 1,5% oT HopMbl
pacxofa roptoyero Ha 100 km npobera.

16.4. MeToavka HOPMMPOBaHUSA pacxoda CMa304HbIX MaTepranos
On§a 3awmTbl geTanemn oT Kopposum

Hopmy pacxoda cMasouHblx MaTepuanoB ANs 3aluTbl OT KOPPO3UM OAeTanieid M y3foB, a Tawkke Npu ux
KOHCEpBaLMM paccunTLIBaOT Mo hopmMyne:

H = S Hyn, xr (16.2)

roe:
S - nnowagb NOBEPXHOCTU, NOKpbIBaeMasi CMa3kou, KB.M;
Hyn - yoenbHas HopMa pacxofia CMasku, Kr/KB.M.

Mo yvepTexy geTanu unu ysna nNpousBOAAT pacyeT MOBEPXHOCTU MOKPbLITUS: ecnn aeTtarnb Unu y3en umeet
dopmy NpaBuUIibHbIX FTEOMETPUYECKMX Ten, TO NNoLaab NOKPbLITUA paccYnTbIBAOT No dhopmMyrnam, NpUBeAEeHHbIM B
npunoxeHun 1. MNnowaae NOKpLITUSA AeTanu unu yana, opmMa KoTopblx NPpeAcTaBnseT codeTaHne reoMmeTpruyeckmx
Ten n uryp, paccuMTbiBalOT Kak CymMMy nrowafen oTAernbHbIX 3NEeMEHTOB, OfNpederieHHbIX no dopmynam,
npuseaeHHbIM B NPUNOXeHun 1.

YaenbHas Hopma pacxoda cmasku npuHumaetcs (B npegenax) Hya = 0,35 - 0,70 kr/kB.M. MeHbLuee 3HadyeHune
yAEnbHbIX HOPM pacxoda MPUHUMAlOT AONS KUOKMX CMasouvHbix MaTepuanos, Oonbluee 3HayeHue - ans
KOHCUCTEHTHbIX CMa304HbIX MaTepunarnos.

nasa XVII. HopmunpoBaHue pacxofa 3anacHblx YacTemn
17.1 O6Line nonoxeHus

Ona ycnosui akcnnyataumm TexHuyeckmx cpeacts OAO "PXK[O" nog Hopmow pacxoga NoHUMaeTcs
MakcuManbHO [OMyCTMMasi BenuuMHa 3aTpaT KOHKPETHOro Buaa MaTepuanbHbIX PecypcoB, HEOOXOAMMBIX Ans
noaaepxaHus ux B UCNpPaBHOM COCTOSIHUM, Ha TpebyeMoM ypoBHe paboTocnocobHOCTH 1 Ge30MacHOCTM.

"maBHas 0cobeHHOCTb HOPMUPOBAHMSA pacxoda MaTepuarnbHbIX PECYPCOB Ha Xernes3Ho40POXHOM TpaHcnopTe
3aKknto4vaeTcs B TOM, YTO OHO OCYLLECTBNAETCH NPEenMyLLIeCTBEHHO B cdhepe PEeMOHTHOro npoussoacTea. Ha pemoHT
N cogepxaHue TeXHWYEeCKUX CpeacTB TpaHCMopTa pacxodyeTcsl OCHOBHAsd mMacca mMaTtepuarnbHbix pecypcos. [pu
3TOM MOAAaBNAKLAsA UX YacTb NOTPEONSIETCA NPM PEMOHTE NOABMXKHOIO COCTaBa, W Nullb HeGOMbLLIOE KONMMYECTBO
pacxofyeTcsi Ha WU3roToBreHne HOBOW MpoAyKumu. B coctaBe u 3TOM NpoOAyKUMU 3HAYMTENbHBIN yAEenbHbIN BEC
3aHMMaeT NpPOM3BOACTBO 3anacHbIX YacTel, KOTopble BMOCMEACTBMM Takke WCMNOMb3YylTCA ANA pemMoHTa
NOABMXHOIO COCTaBa, MalluvH, 060pyaoBaHMSA U PasfMyHbIX TEXHUYECKUX CPEACTB XEene3HO40POXHOro TpaHcnopTa.
PeMOHTHO-3KCNNyaTaLMoHHbIN XapakTep Npou3BoACTBa TpebyeT npMMeHeHnss ocobon meToamkn paspaboTkM HOpM
pacxoga.

Bonblioe pasHoobOpa3ve Mmartepuanos, 3anacHbIXx 4acTerd W M3Oenun, WCMONb3yeMblX NPU PEeMOHTE W
obcnyXknBaHUM TEXHUYECKUX CPEACTB, BbI3blBAET HEOOXOAMMOCTb pa3paboTku, hOpMMPOBAHMS U UCNONb30BAHWUS
HOMEHKIaTypbl 3anacHbIX YacTeMN.

dopmupoBaHne HOMEHKNATypbl 3anacHbIX YacTen.

HomeHknaTypa 3anacHbIx YacTeu - 3TO KnaccuduumpoBaHHbIN B onpeaeneHHoM nopsake nepeyeHs getanen,
HeobXoOUMbIX AN TEXHUYECKOro OOCNyXMBaHWS UMW peMOHTa MalluuHbl (TOFO WMMAM UHOrO BMAA TEXHUYECKMX
CpeacTB) B NpoLecce aKCnnyataumm B Te4EeHMe amopTU3aLMOHHOIO CPoKa Cnyxobl.

B HOMeHKnaTypy 3anacHbIx YacTel BKMNOYaoTCa AeTanu, CPOoK Crnyx0Obl KOTOPbIX MEHEE CpoKa CryxObl camoro
TEeXHMYECKOro cpeacTsa, AeTanu, KoTopble MOryT MMETb CryyanHble 0TKasbl 3a HapaboTKy, B npeaenax 4o NofHoro
pecypca COOPOYHbIX eANHMIL, U AeTanu, cryxebHble hyHKLUM KOTOPbIX yTpauuBarTcs npu pasbopke 1 coopke.

B HOMeHknaTypy 3anacHbIx YacTen He BKMo4aloTCa geTanu, B pesynbTaTe oTka3a KOTOpPbIX TeXHWYeckoe
CpeacTBO MOASEXKUT CNNCAHUIO N3-3a TEXHUKO-9KOHOMNYECKON HeLenecoobpasHoCTM UX 3aMeHbI.

HomeHknaTypa 3anacHbIXx 4YacTel M KOMMMEKTYIOLWNX M3OENUN TEXHUYECKMX CPEACTB >XeNe3HOAOPOXHOro
TpaHcnopTa orpomHas (4ecsaTkuM TbiCAY) M pasHoobpasHasd. B oCHOBHOM 3TO 3amyacTu gusenent TEnnoBO30B U
JeTanu 3neKkTponoABMKHOIO COCTaBa, a Takke 3anacHble 4YacTu MNEeKTPUYECKNX MalluvH, MEXaHUYECKON U XOO40BOW
YacTM MNOABMXKHOIO COCTaBa, QfeTanu aBToCLUEnkyW, aBTOTOPMO3HOro obopyaoBaHus, AeTanu pPecCOpPHOro
noABeluMBaHns, u3genus, npubopbl, annapartypa MNPOMbILSIEHHONO MW3roTOBMEHUS, BXOAdALME B KOHCTPYKLMIO
NOABWKHOIO COCTaBa, yCTPOWCTB MyTW, KOHTAKTHOW CeTWU, aBTOONOKUPOBKU U T.4.

McxogHbIMM AaHHBIMK MpU onpeaeneHnn HOpM pacxoda 3anacHbIX YacTeln Ha TeXHUYeckoe 0bCcnyxuBaHue u
PEMOHT U TEXHUYECKUX CPEACTB ABMNSATCSA: NEPUOANYHOCTb PEMOHTA; XapaKkTepucTmka u oobem paboT no kaxgomy
nnaHoBOMY BUAY PEMOHTA; OOMYCKM M3HOCA AeTanen M Yy3noB TeXHUYECKUX CPeAcTB; MHTEHCMBHOCTb YCMOBWUWA
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aKcnyaTauuu, okpyxatrowlas cpefa, nepMoanyHOCTb 3aMeHbl 3anacHbIX NPY peMOoHTe 1 Apyrue aktopbl.

Mo cBoemy cyllecTBy HOpMa, yCTaHaBnMBaemMasi Ha KOHKPETHbIVA BUA, PEMOHTa, NpeAcTaBnseT cobon pasmep
MaTepuanbHbIX 3aTpaT Ha onpefeneHHbin obbemM paboTbl, BbIMOMHEHHbIN NTIOKOMOTUMBOM, BarOHOM UMM OPYrUM
BMAOM TEXHMYECKOrO CpeacTBa 3a MEXPEMOHTHBIN CPOK Npobera unm akcnnyatauum.

OCHOBHbIM BMAOM HOpPM pacxoja Ha TexHudeckoe OOCMnyXKvMBaHWEe W PEMOHT SABMSOTCA UHAMBUOYAlbHbIE
HOpPMbI pacxofa Ha KOHKPETHbIA ero Bua nnu tmn, anddepeHumpoBaHHbie No B1uaam peMoHTa u obecnyxusaHus. B
OCHOBE MX pacyeTa nexaT nogeTarnbHble U cneuMduumMpoBaHHble NoonepaunoHHbIe HOPMbI.

WHavBuayaneHble HOpMbI pacxofda Mo BuAam TEXHUYECKOro obCrnyXuBaHUA M peMoHTa paspabaTbiBaloTcs
HEeNoCpeACTBEHHO Ha 3aBojax, B Aeno0 U MacTepCKUX, PEMOHTUPYIOLLMX NOABUMXHON cocTaB M obopygoBaHue. Ha
OCHOBE 3TMX HOPM onpefenseTcss NOTPEBGHOCTb M OCYLLECTBMSETCA KOHTPONb 3a MpPaBUMbHbIM U 3KOHOMHbIM
Ncnonb3oBaHNEM MaTepuanbHbIX PECYPCOB.

[Ona nnaHupoBaHua maTepuanbHoW MNoTpebHOoCTM B MacwTtabax goporu, rpynnbl 3aBOAOB U ceTu Jopor
pa3pabaTbiBalOTCA 1 YTBEPXKAAKOTCS rpynnoBble HOpMbl pacxoaa. OHM Takke yCTaHaBNUBAKTCS NO CEPUsaM, TUMaM U
BMgaM pemMoHTa MNOABWXKHOMO COCTaBa, TEXHUYECKMX CPeacTB, HO SABNSATCA CPeHUMMU ONS rpynnbl PEMOHTHbLIX
3aBofoB, Oeno [oporM unuM ans BcexX 3aBOAOB W Aeno CeTu AOpOor, PeMOHTUPYHOLMX NOKOMOTUBbLI, BaroHbI
obopygoBaHue JaHHOW cepumn nnu Tuna.

OcHoBHOM cbopmyrnon Ansa onpefeneHns UHAMBMAyarnbHbIX HOPM pacxofa AeTanerd u maTtepuanoB Ha
KOHKPETHbIN BUA, pEMOHTa unu paboT aenseTcs:

H=0Q xS, (17.1)
roe:
H - Hopma pacxoga (YNCNo CMEHSIEMbIX OOHOMMEHHbIX AeTanen) Ha AaHHbIA BU4 peMOHTa UNnu nsamepuTens
paborT;
Q - obwee uncno aTux getanen B KOHCTPYKUUW OAHHOrO Buaa TEXHUYECKOro cpeacTtsa (CTpouTenbHas
Hopma);

S - KoahpnuneHT cMeHaeMoCTn geTanen.

Mon cmeHsAeMoOCTblO AeTanen unv matepuanoB (S) NOHMMAEeTCsl MakCUMarnbHO OOMNYCTUMOE KONMYECTBO UX
CMEH MpW PEMOHTE M 3KCMMyaTauum TEXHUYECKUX CPEACTB, BbiTEKAIOLLEE U3 MPOrPECCUBHBLIX CPOKOB CIYXObl 3TUX
JeTanen u matepuanos.

B npaktnke HOpMUpOBaHWSA MOKa3aTenb CMEHAEeMOCTU BblpaXaeTCs B MpPOLEHTax UMM HaTypanbHbIX Y
OPO6HbIX Yncnax.

Ecnun, Hanpumep, B KOHCTPYKUMUW i-r0 BMAa NOABWXHOrO coctaBa mmeetcd 20 j-getanen n KoadpuumeHT
CMeHsIeMOCTU ux npu k- Tom Buae pemoHTe coctaenseT 0,08, To Hopma pacxofa Ha 3TOM BMAE PEMOHTA COCTaBUT:

Hij = Qj x Skj =20 x 0,08 = 1,6 (wT.).

MokasaTenb cMeHsieMOCTU npeacTaBnaeT cobor obpaTHO NPOMOPUMOHANbHY0 BENUYMHY CpoKa CryxObl
aetanu n MoOXeT ObITb BblpaXXeH 3aBUCUMOCThIO:

k 1
S = ———— , (17.2)
i k
T
i
Toe:
k
S - nokasaTejyib CMEHSEMOCTM I—- TOM meTalM IOJd K — I'0 BUIA
i TeXHUUECKOTO CpeICcTBa, HalpMMep, HOOBMXHOTO COCTaBa;
k
T - cpok cayx®6e 3THX ZeTajell IJjid K —-TO BMOA NOOBMXHOTO
i cocTaBa.

Cpok cnyx0bl - 9TO MaKCUMarnbHO BO3MOXHasi NMPOAOMKMTENbHOCTb MCMOMb30BaHUA AeTanu, u3genusa unm
MaTeprana B KOHCTPYKLIMU TEXHUYECKOro CpeacTBa Npu 3afjaHHOM pexvmMe ux paboTbl B npoLiecce aKcnnyarawmu.

CneposatencHo, Yem 6ornblue cpok cnybbl getann, TeM MeHbLue nokasaTenb ee cMeHsemocTu. bonblias
CMeHseMOCTb AeTanen u MmatepmanoB CBUOETENLCTBYET O Marion UX JOSITOBEYHOCTH.

MoacTtaBnsAs 3HayYeHMe nokasaTenst CMEHSEeMOCTM, BbIPaXXEHHOE 4epes3 CPOK Cryxbbl 3anacHom 4vacTw,
nsgenus, B oopmyny 17.1 nony4um cpopmyny Ang pacyeTa HOpMbl pacxoda C UCMOofb30BaHWEM COOTBETCTBYIOLLIErO
cpoka cryxbbl:

1
H=0xS=0QXx -——, (17.3)
N
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roe:
H - Hopma pacxoga (YMCNo CMeHSIEMbIX OOHOMMEHHbIX AeTanein) Ha AaHHbI BU4 peMOHTa UNnun nsamepuTenbs
paborT;
Q - obwee uncno aTux getanen B KOHCTPYKUUW OAHHOrO Buaa TEXHUYECKOro cpeacTtsa (CTpouTenbHas
Hopma);

S - K0a(hpnuneHT cMeHaeMOCTH geTanen;
T - cpok cnyx0bl geTanu, U3genus TeEXHNYECKoro CpeacTBa.

Mpy ynydweHun akcnnyaTaumMm W BHEOPEHUU MPOrpecCUBHbIX TEXHOMOMMA pPEeMOHTa U TEXHUYECKOro
obcnyxnBaHus, NOBbILLEHUM KA4eCTBa U 3KCNyaTauMoOHHOW HaleXXHOCTU y3roB U AeTanem, ux CMeHseMoCTb Bcerga
UMeeT TeHOEHLUMIO K CHUKEHMIO.

Mpy HopMUpPOBaHMM NPUMEHSAIOTCSA ABa B1Aa nokasarternen CMEHAeMOCTH - UHAMBUAYaNbHbIA 1 CYMMapHbIN.

VHanemayanbHbld KOIMULMEHT CMEHAEMOCTM S - 9TO CTeneHb CMeHbl AeTanen Ha JaHHOM KOHKPETHOM
Buae pemoHTa. OH npefacrtaBnsieT cobov OTHOLIEHWEe 4ucna AeTanen, noanexaliMx 3aMeHe HOBbIMU, K
HOMWHaNbHOMY YNCIY 3TUX AeTanen B KOHCTPYKLUN PEMOHTMPYEMOWN eANHMLE NOABUXHOIO cocTaBa (CTPOUTENbHOW
Hopme):

k
S=Ni /o , ar.4)
i
roe:
Ni - yicno i -Teix AeTanen, nognexalumx 3ameHe Ha JaHHOM Buae PEMOHTA;
A - obmee uMCIO HeTajlel B KOHCTPYKLUMUM pPeMOHTMpyemoi K-roii
i €IMHMLE MNOIBMXHOTO COCTaBa.-

TakMm >Xe MeToOoM oOnpefensioT CMEHAEMOCTb pPasfuyHbIX MaTepuarnos, BXOASAWMX B KOHCTPYKLMIO
PEMOHTUPYEMOro MOABWXHOIO coctaea. Hanpumep, ecnn cymmapHas cTpouTenbHas HopMa pacxoda TaHYTbIX Tpyb
Hk Ha u3rotoBneHune Bcex TPyOONMpOBOAOB W AeTanen, BXOOAWMUX B KOHCTPYKUMIO K-TOW eauHuubl NOABUXHOMO
cocTaBa, coctasnset 500 kr, a Ans 3aMeHbl X NPY 3aBOACKOM peMOoHTe TpebyeTcst 60 Kr, TO CMEHAEMOCTb TAHYTbIX

Tpyb Ha 3TOM BMAE PEMOHTa COCTaBUT:
k
S =60/ 500 = 0,12.

CymmapHbIn koaddurumneHT (npoueHT) cMmeHsiemoctn Cymma(S) xapaktepusyeT OOLLYI0 CYMMapHYH CMEHY
Jetaney Ha BCex BUAax PEMOHTA, KOTOpble AaHHas eauHuLa NoABUXKHOMO cocTaBa (BaroH, TIOKOMOTMB) NPOXOAMWT 3a
YKPYMHEHHbIN n3meputens paboTsl (3a 1, 5, 10 n 6onee net akcnnyatauum u 1.4.).

CymmapHbIn k03dpdUUmMeHT (MpoueHT) cMeHsiemocTn Cymma(S) onpefenseTcs Kak cymma npousBefeHuin
NHAMBUAYANbHbIX KO3MMOULNEHTOB CMEHAEMOCTM AeTanen no BuaaM pemMoHTa Ha YMCIO COOTBETCTBYIOLMX BUAOB
pPeMOHTa, KOTOpble [aHHas edvHuLa MOOBWKHOrO COCTaBa MNPOXOAWUT 3a MPUHATLIA  M3MepuTenb (Bpems)
aKcnnyatauuu:

(17.5)

CymmapHas Hopma pacxofa Ha YKpYMHEHHbIV uameputenb paboTbl NOABUXHOIO COCTaBa.

Cymma npousBegeHun HOpM pacxopga getanen wnv mMaTepuanoB MO BMAAM PEMOHTa Ha 4YMCMO 3TUX
PEMOHTOB, MPUXOASALMXCS Ha MPUHATBIN YKPYNHEHHBIN U3MepuTenb, npeacTtaBnseT cobon CyMMapHY HOPMY
pacxoga:

(17.6)

Mpumep pacyeTa cymmMapHOW HOPMbI pacxoaa.

TpebyeTcss onpegenute CymMMapHyld HOPMY pacxoda pfetann A Ha pemoHT anektpoBo3a YC-4 npu
cnegyroLmnx yCrioBUsIX.

Hopwmbl pacxoga getanu A no BMgam peMoHTa YCTaHOBIEHbI:

npw cpegHeM 1 KanutanbHOM peMOoHTe - o 12 wr.;

npn TP-3 -1 wr.;

npu TP-2 - 0,1 wr.

KonuuyecTBo peMOHTOB, NpUXOAALLMXCA Ha 1 MMH. KM npobera:

KanuTtanbHbIX - 0,46;

cpegHux - 1,38;

TP-3- 2,77,

TP-2-5,5.
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O6Las cymmapHas HopMa pacxoga getany A Ha 1 MfH. KM npobera 3MeKkTpoBo3a COCTaBUT:

OCHOBHbIMM MeTOAaMM pacyeTa HOPM pacxofa 3anacHblx YacTen Ha 0BCMNyXMBAHME U PEMOHT TEXHUYECKMX
CPEeLCTB ABMAITCA: pacyeTHO-aHaNUTUYECKUIA; OMbITHO-NPOM3BOACTBEHHbIA U CTATUCTUYECKUIA.

PacueTHo-aHanuTuyeckun meToq npegycmatpvBaeT paspaboTKy HOPM Ha OCHOBaHWM AaHHbIX O
OONrOBEYHOCTM U MPOYHOCTM AeTanen, Mory4eHHbIX Ha OCHOBAHWMM TEXHUYECKOW AOKYMEeHTauuu, B pesynbTaTte
KOHCTPYKTOPCKO-TEXHOMNOMMYECKNX PacHETOB.

PacyeTHo-aHanuTuyeckuin MeTon SBNAETCA OCHOBHbIM METOAOM MpW pacyeTe HOPM pacxoda 3anacHbIX
yacTe OnNS BHOBb OCBavMBaeMblx Mogenen (Mogudukauumn) pasnuuHbix TexXHUYeckux cpencts. [Ona petanen
(paboT), HaMEeYeHHbIX K OCBOEHUI0 B MMaHMpyeMoM nepuoge u He obecneyveHHbix HeobxoaMMon MHdopmaumen kK
MOMEHTY pacyeTa HOPM, HO MMEILLMX aHanoru, OonyckaeTcs NpMMeHeHne AaHHbIX O pacxode 3anacHbIX YacTen u
XapakTepe OTKa3oB pJeTanen - aHanoros. [lpu 3TOM nNpomM3BOAUTCHA COMOCTaBMEHWE WX XapaKTepUCTUK MO
crneayoLwmnM npusHakam:

KOHCTPYKTOpPCKasi cxoxecTb (cdhopma, pasMepbl, Mapka MaTepumana, TOYHOCTb 00paboTkm u npoune
XapakTepuCTUKM OeTanen 1 aNemMeHTOB MalluHbl, a Takke NPOU3BOAUTENBHOCTb, MOLLHOCTb, FPYy30N0AbEMHOCTb U
Op. XapakTePUCTUKN TEXHUHECKOro CPeACTBA B Liefom);

TEXHOMOrMs M3roToBrneHus (TEXHOMOrMYECKU MNPOLIeCC M3roTOBMEHUs aeTanen (MnvM pemoHTa) u cbopka
y3roB);

YCMNOBUS N3rOTOBMNEHUS;

YCMNOBUS 3KCNyaTauumn, peMoHTa 1 TEXHUYECKOro o6CnyKuBaHus.

HopMmbl pacxoga 3anacHbix YacTen Ans MallnHbl (TEXHNYECKOro CpeacTBa), UMEILLMX aHarnor, onpeaenstoTcs
nyTeM KOPPEKTUPOBKM COOTBETCTBYIOLLMX HOPM AMsi aHarora Ha BENUYUHY, YYUTbIBAKOLLYHO CTEeneHb WU3MEHEHUS
HOpPMbI B CBA3N C BO3MOXHbIMU PasnuynsiMmM B KOHCTPYKLUMW, YCITOBUSIX U3rOTOBMEHUS, SKCNyaTaumm, TEXHUYECKOM
obcnyxuBaHuM M pemoHTe. Takme HOpPMbl SBNSATCA pPa3oBbiMU (BPEMEHHBIMU) U OOIKHbI OblTb 3aMEHEHbI
TEXHUYECKMMWN HOPMaMMU, KaK TOMbKO Ha usgenue dyageT ycTaHOBNEHa COOTBETCTBYOLLAA AOKYMEHTaLMS.

OnbITHO-NPOU3BOACTBEHHBIN MeToA npeaycMaTpuBaeT pa3paboTKy HOPM Ha OCHOBE AaHHbIXx 06 OTkasax u
3ameHax getaneu n 3aKOHOMepHocTeNn, XapaKkTepusyoLLnx nU3MeHeHne nx NUCXOHbIX
KOHCTPYKTOPCKO-TEXHONOMMUYECKNX NapaMeTpoB, NONYyYEHHbIX B pe3ynbTaTte HabniogeHui.

OT4yeTHO-CTaTUCTMYECKUI MeTOoA, npeaycmatpuBaeT pa3paboTky (KOPPEeKTUPOBKY) HOPM Ha OCHOBE [aHHbIX
YYETHON M OTYETHOM [OKYMEHTALMM O pacxofe 3anacHbiXx 4acTer M obbemax TeXHMYecKoro 0obCnyXuBaHus U
pPEMOHTa TEXHUYECKMX CPEACTB.

Hopmbl pacxofa 3anacHbix 4acTer AOMKHbl y4MTbIBaTb BO3MOXHOCTM MPOU3BOACTBA MO BOCCTaHOBMEHUIO
MOBTOPHO MCNONb3yeMbIX AeTanen, peMOHTY y3r0B 1 arperaTtoB B YCIOBUSAX KOHKPETHOIO NPOU3BOACTBA.

17.2 MeToavka HOpMMPOBaHUA pacxoa 3anacHbIX YacTen

17.2.1 NcxogHble gaHHble A4S pacdeTa HOPM pacxoda 3anacHbIX YacTen

OcCHOBHbIMM 3aj@a4amMu HOPMMPOBAHMS pacxoda 3anacHbIX YacTen ABMsOTCA pas3paboTka MpOrpeccuBHbIX
HOpM u© obecnevyeHne HeobxoaMmoW uMHOPMaUMEN NpeanpuATAA, [OpOor, npuyacTHbix [denapTaMeHToB w
YnpasneHun annapata OAO "PX[" ona pacyeta noTpebHOCTM B 3anacHbIX YacTsx 1 opraHnsaumm 6ecnepebonHoro
obecneveHuss noTpebuTenen 3anacHbIMU 4YacTsiMM, a TaKKe YCTAHOBMEHME OMTMMAIbHbIX LIeH Ha MpPoayKUMIO
(paborty).

HopMmbl pacxofa 3anacHbix YacTeln pacCYMTbIBAKOTCA HA OCHOBE [aHHbIX O KONMMYECTBE 3anacHbIX YacTen B
KOHCTpYyKUMM (CTpOUTENbHbIE HOPMbI) M CMeHseMOoCTU. KomuMyecTBO 3anacHbIXx YacTen onpegensieTca no
TEeXHUYECKOW JOKYMEHTaUUN, a CMEHAEMOCTb X NPU PEMOHTE YCTaHaBNUBAETCS OMNbITHLIM W pacyeTHbIM MeTO4aMM
NCX04s U3 NPOrpPeCCMBHbBIX CPOKOB CINYXObl.

Paspabotka HOpM pacxoja MaTepuanoB Ha BMAbl PEMOHTa, MNpoM3BOAMMbIE B [En0 WUNM  Ha
crneunannsaMpoBaHHbIX NPeANPUATUSX, OCYLLECTBRSETCA B cneayowemM nopsaake. BHayane paspabatbiBaloT HOPMbI
pacxofa Ha W3roTOBIMEHWE CMEHsIeMbIX AeTanen, onpefensT Ko3aPUUUEHTbI MCMOMb30BaHUA, pacxofHble
Koa(ppUUMEHTBI M noKasaTenu CMeHseMoCTU. 3aTeM Ha OCHOBe MojeTanbHOro pacdeta onpefensior
UHOMBUAYanbHble HOPMbl pacxofa 3anacHbix YacTel Mo cepusM, Hanpumep, FIOKOMOTMBOB M BuAAM TEKyLLEro
pemoHTa, Hanpumep, TP-1, TP-2 u TP-3, TexHunyeckoro obcnyxuBaHua TO-3. [llocne 3Ttoro Ha OCHOBe
UHOMBUAYAnNbHbIX HOPM MO BMAAM PEMOHTa W MPUHATOrO B pacyeTe KOMMYecTBa PEMOHTOB pPacCUMTbIBAOT
CyMMapHble HOPMbI pacxoaa.

[na onpeneneHns HOpM pacxofa 3anacHbIX YacTen Ha PEMOHT U TeXHUYECKoe o6CcnyxmBaHMe Heobxooumbl
cneayoLlmne NCXoaHble AaHHbIE:

KOMMYeCTBO AeTaneu, y3rnoB U arperatoB, BXOOSLMX B KOHCTPYKLMIO, U YUCTBIN BEC MCXOAHbIX MaTtepuarnos
UNKn HOPMbl pacxofa MaTepuarnoB Ha U3roTOBMEHUE 3TUX AeTanen 1 y3nos (CTPOUTENbHbIE HOPMbI pacxoaa);

MEXPEMOHTHbIE HOPMbI Npobera 1 NepUoaNYHOCTb PEMOHTA TEXHNYECKOro CpeacTBa (MOABUXHOIO COCTaBa);

XapakTepucTnka u 06 bemMbl PEMOHTA;

nokasartenu npobera n paboTsl;
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OOMYyCKN Ha M3HOC JeTanen B 3KcnryaTauun, JOMYCKU NMpU BbiMyCKE M3 PEMOHTa M AaHHble 0 PaKTUYECKOM
N3HOCe JeTaren B sKkcniyataumu,

Cpoku cnybbl Y3noB 1 AeTanemn u nokasaTtenym CMEHSEMOCTU UX MO BUAaM PEMOHTA;

TexHn4Yeckast JOKyMeHTaUusa Ha geTanu, y3nbl U NnpaBuna peMoHTa.

KonuuyecTBo petanen n y3noBs B KOHCTPYKLUW, UX YACTBIN BEC U BUObI UCXOAHbIX MaTepuarnos onpeaenstoTcs
Ha OCHOBE TexHUYeckon p[AokymeHTaumn. CTpouTenbHble HOPMbI pacxofa MaTepuanoB [Ans WU3rOTOBMEHMUS
CMEHsieMbIX Y3MOB UK [eTane paccyMTbIBAlOTCA Ha OCHOBE [JaHHbIX O KONMMYeCTBe JeTanen, BXoAdwux B
KOHCTPYKUMIO, U MHAMBUAYANbHbLIX HOPM pacxofa MaTepuarnoB Ha UX U3rOTOBMEHME.

Xapaktepuctuka u 00beMbl pPEMOHTa YCTaHaBMMBAKOTCA Ha OCHOBE ONUCEN pEMOHTa, AedEKTHbIX
BEIOMOCTEN, COCTaBIIEHHbIX B COOTBETCTBMU C TpeboBaHUAMWM MpaBui PEMOHTA, TEXHUYECKUX YyKa3aHun W
WHCTPYKLMIA MO OCBUAETENbCTBOBAHUIO U PEMOHTY OTAEMNbHbIX Y3MOB 1 arperaTos.

MokasaTtenu npobera n paboTbl yCTaHaBNUBAKOTCSA B MNaHax KONMMYECTBEHHbIX U KaYeCTBEHHbIX NokasaTtenemn
paboTbl, Hanpumep, TArOBOro MOABWXHOrO coctaBa. [lpu HOpMMpOBaHUM pacxoda B OCHOBHOM WCMOMNb3YHTCA
OaHHble obLiero npobera NOKOMOTUBOB B MUIMMMOHAX NMOKOMOTUBO-KUITOMETPOB, A1 3NEKTPOCEKUUA U AM3ENbHbIX
noesfos - B MUMMMOHAX KUITOMETPOB npobera nx cekumi  cpeaHeCYTOUHbIA Npober B KunomeTpax.

Jdonyckun Ha M3HOC AeTanen B 3KCnnyatauuu u AONYCKM NpU BbIMYCKE U3 PEMOHTa (PEMOHTHbIE OOMyCKW)
YCTaHaBNMBAIOTCA TEXHWYECKOW OOKyMeHTaumen. PeMOHTHble OOonyckn no psay AeTanen Ans pasnuyuHbiX BUOOB
pPEMOHTa HEOAMHAKOBbI - bornee XeCTkme AO0MYCKN YCTaHOBMNEHbI MPU KAannTanbHOM U MEHEE XEeCTKME MpU TeKyLLeM
pemoHTe. [laHHble 06 M3HOCax AeTanen B aKcnnyaTauum onpeaensitoTca nytemMm 3amepoB hakTUYecKnx nx M3HOCOB
Ha nsmeputens npobera, Hanpumep, NOKOMOTMBA, AN3ENbHOrO Noe3aa UM aNeKTPOCEKLMN.

OkcnnyaTauMoHHbIE U PEMOHTHbIE AOMYCKU M Noka3aTeny n3Hoca geTtanen ucnonb3yTcs Npu onpeaeneHun
HOpPM pacxofa pac4yeTHbIM METOAOM.

Cpoku cnyxbbl M CMeHsieMOCTb [JeTane’ Mnpu peMOHTE YCTaHaBMMBAKOTCH pPacCYeTHbIM UMK OMbITHLIM
MeTOAOoM.

VcxopHble aaHHble O cpokax Cryx0Obl pasnuyHbIXx KOHCTPYKTMBHBIX AeTanen U 3anacHblx YacTen, Kak npaBuro,
OOIMKHbI coaepXaTbCsi B COOTBETCTBYHOLLEN MPOEKTHOW 1 TEXHUYECKON JOKYMEHTaUMN.

Ha npaktuke cpok cnyxbbl HEKOTOPbIX YacTel M AeTanen onpefensieTcd npasvnamMmu, pykoBoAcTBamu, Mo
PEMOHTY NOABWXXHOIO COCTaBa, UM UHCTPYKLMSMWU, KOTOPbIMU YCTaHABNUBAETCA NEPUOAMNYHOCTb CMEHbI AeTanen.
Hanpumep, "MIHCTpyKLMen No peMOHTY TOpMo3HOro obopynosaHusa BaroHos" N LiB-LIJ1-945 o1 27.06.2003r. ansa Bcex
pe3vHOBbIX AeTanen, BXOAsLWmnx B TOpMO3Hoe obopyaoBaHWe BaroHa, NpedycMoTpeHa 3amMeHa B 3aBMCMMOCTU OT
COCTOSIHUA C Yy4eTOM CPOKOB rogHOCTW. Pe3anHoBble geTanu, CpoK roAHOCTU KOTOPbIX UCTEKAET B MEXPEMOHTHbIN
nepvoa, JOMKHbI 3aMEHSITECA HOBLIMMU.

YcTaHOBMNEHHbIE CPOKU FOAHOCTMU:

pykaBa pe3uHOTEKCTUIbHbIE - 6 neT,

KonbLa ynnoTHUTENbHbIE - 3 roaa,

MaH>eTbl TOPMO3HbIX UMNNHAPOB - 5 neT,

MaHXeTbl BCEX TUMOB 1 AnadparMbl B TOPMO3HbIX Npubopax - 3 roaa,

NPOKMNaakn Bcex TMNoB (YNNOTHEHWS) B TOPMO3HbIX Npubopax - 5 neT.

[Opyron npumep: ecnu Ha Tekyllem peMmoHTe TP-3 TennoBo30B B Liensx 6e30nacHOCTM ABMXEHNS nNpaBunamm
npeaycMaTpvMBaeTCs MonHasa 3aMmeHa YnroTHUTENbHbIX KOMew, LMMMHOPOBON BTYMKU HE3aBUCUMO OT MX COCTOSHMS,
TO U MakCUManbHas AOMNrOBEYHOCTb YNIOTHUTENbHbIX KOMeL, Ha TennoBo3e He OyaeT nNpeBbillaTh 3TOT CPOK.

OpgHako Ha MHOorMe maTepuanbl U 3anacHble YacTu CPOKK CryxObl HE YCTAHOBIEHBI, @ B psAe Cnyvyaes paHee
YCTaHOBMNEHHbIE CPOKU CNYObl HE MOryT ObiTb MCMOMb30BaHbl 6e3 nepecmoTpa B CBSA3U C U3MEHEHMEM YCINOBUN
paboTbl noaBwXKHOro coctaBa. [loaToMy, npu HOPMUPOBaHUM pacxoda MaTepuanbHbiX pPEecypcoB Ha
PEMOHTHO-3KCMNNyaTaLNOHHbIe HYXAbl 60OMbLIOE 3HAYeHVEe WMMeET NpaBuibHOE OnpedeneHve U KOPPEKTUPOBKA
CPOKOB CNyx0Obl AeTanen n matepraros.

Ha »xene3HooopOXHOM TpaHCMOPTE CPOKWU CryXObl AeTanen, matepyarnoB U 3anacHbIX YacTen TEXHUYECKUX
CpPeLCcTB MOryT OnpeaensaTbCs ABYMSt OCHOBHbLIMW METOAaMM - PACYETHBIM U OMbITHBIM.

Takum obpasom, MeToAMKa pacyeTa HOPM pacxofa 3anacHblx Yacten GyaeT onpeaensiteCA BblOPaHHbLIM
MEeTOJOM pacyeTa Cpoka cryx0bl AeTanu unm koadgurumeHTa CMEHSIEMOCTMW.

17.2.2 MeToauka pacyeTa HOpM pacxofa 3anacHblX YacTen pac4yeTHbLIM METOAOM

OCHOBHBIMN UCXOAHBIMU AaHHbIMU AN pacdeTa HOPM pacxoda W onpedeneHus cpoka cnyxbbl getanewn
pac4yeTHbIM METOAOM SABMAOTCA NpedernbHble OOMYCKM Ha M3HOC paboumx NOBEPXHOCTEN, YCTANOCTHbIE NMPU3HAKK U
JaHHble, XapakTepusylowue TeMmnbl pocTa M3HOca AdeTanen B akcnnyatauun. [Jonyckum nm3Hoca 3anacHbIx YacTen
yCTaHaBNMBaKTCA NpasBunamMyM pemMoHTa 1 aKcnnyaTauum, a TeMn pocTa aKChnyaTaumMoHHOro n3Hoca onpegenseTcs,
Kak npaBuno, onbITHLIM NMyTEM Ha OCHOBE aHanusa n n3ydyeHnsa n3Hoca getanen B aKkcniyaTauumm.

Mog ponyckoM UM3HOCA MNOHUMMAaETCH MakCumaribHO  OONyCTUMbIM - NpefderibHbli  M3HOC — AdeTanen,
rapaHTUpYLLMIA MUCMpaBHOE COCTOoAHME M Oe30TkasHyt paboTy, Hampumep, MOABMXKHOrO CoCcTaBa B npolecce
akcnnyaTtauun. Takum obpasom, AOMyCK N3HOCA - 9TO HOPMATUB OTKINOHEHUSA pa3MepoB AeTanen OT HOMUHAmNbHbIX,
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npeBbILeHNEe KOTOPOro TpebyeT MX 3aMeHbl HOBbIMW UM BOCCTAaHOBMNEHUS O NPEXHUX pa3MepoB.

Mpu pacueTe cpokoB cnyxObl M NoKa3aTenen CMEeHAeMOoCTV AeTanen HeobxoauMmoO yuuTbiBaTb ABa BuAa
M3HOCA - 3KCMMyaTaUMOHHBLIA U PEMOHTHbIA. JKCMNnyaTaluMoHHbIN M3HOC ODOpa3yeTcs B MpoLecce 3Kcrnnyataluu.
PEMOHTHbI M3HOC 3TO - [JOMOMHUTENbHbIE MOTEPU NPU UX MexaHudeckom obpabotke. Takas obGpaboTka
OCYLLECTBNSAETCA B LieNnsx yCTpaHeHWsi HepaBHOMEPHOro M3Hoca pabounx MoBepxHOCTeW AeTanen (OBanbHOCTb,
KOHYCHOCTb 1 Ap.) B npouecce akcnnyatauun. Cpoku cnyxbbl geTanen paccymMTbiBalOT Ha OCHOBE JOMYCKOB M3HOCA,
BblpaXkaeMblx B ABYX BuAax: Mo pasmepy, AOMyckaemMoMmy MNoA M3HOC AeTanu, u no npeaensHOMy 3a30py Mmexay
OBYMS1 feTansamu, paboTalowmymm B COYNIEHEHNN.

PacueT cpokoB cnyx6bl geTanen no BennynHe pasmepa, 4onyckaemoro nog u3Hoc.

B atom cnyvae cpok cnyxObl T onpefensalT No Kaxaon M3HalumMBaemon getanu (nogetarnbHble CpPOKu
cnyx6bl) no dopmyne:

T = (HJensTa(c) + cp) x I/(cs + cp), ar.7n)

roe:

HenbTta(c) - gonyck Ha M3HOC paboyer NOBEPXHOCTU AeTanu, MM,

C3 - KCNyaTaUMOHHbIA U3HOC AeTanu, MM (Ha naMeputene unu BpemMst paboTsl);

Cp - PEMOHTHBbIV U3HOC AeTanu, MM (Ha n3MepuTene Unu BpemMst paboTbl);

T - nameputenb (Bpems) paboTbl, HA KOTOPbIA YCTAHOBMEH W3HOC AeTanu B 3KChnnyaTauuu, OH MOXeT
BblpaXaTbCs B KunomeTpax npobera NokomMoTmBa (BaroHa) Unvm BoO BPEMEHW €ro aKkCnnyataumm.

B ykasaHHbIX pacyeTax cpoka cnyxbbl getann HeobxoAMMO MpuHMMaTb M3HOC AeTanu Mo pellarolemy
napameTpy nsHoca.

Hanpumep, ecnv peluatowiMm napaMmeTpoM, onpeaensowmM cpok cryxbbl 6aHgaxa, ABnseTca gonyckaembin
N3HOC €ero no TOMWMWHE, TO CPOK Crybbl BaHAaXen MOXHO ONpeaenuTb Ha OCHOBE YCTaHOBIIEHHbIX MpaBuramm
peMOoHTa M 9KCniyaTauuMm MOABWMXHOrO COCTaBa AOMYCKOB M3HOCA M nokasaTternew hakTUYecKoro M3Hoca ux B
akcnnyataumu. Tak, npaBuramMn peMoHTa TEennoBO30B MWHUMarbHas TonwuHa baHaaxa npu nocnegHen o6Touke
yCcTaHoBneHa B pasmepe 43 MM, @ MakCumanbHO AOMNYCTUMbIA NpoKaT GaHAaxka, Bbi3biBAOLMIA OYEPEaHY0 ero
0BTOYKY- 7 MM.

Ecnn Takom npokat GaHpoaxa obpasyetcs B cpegHem 3a 210 Thic. kM npobera TennoBos3a, TO 3TO
COOTBETCTBYET nNpobery mexay ABYyMs TeKyliumun peMoHTamm TP- 3 pemoHTamu. MrnHMmanbHas TonwmHa 6aHaaxa,
MO JOCTWMXEHUW KOTOPOWN OH OOSMKEH BbiTb 3aMeHeH HOBbIM, COCTaBuT: 43 - 7 = 36 (MMm).

Mpn anbbomHOM (YepTexHoM) pa3mepe GaHaaxa, paBHOM 75 MM, pacyeTHasd TONWMHa ero, gonyckaemas
noA nsHoc, byaet pasHa: [ensta(c) = 75 - 36 = 39 (Mm).

Mocne «kaxpgon o6ToukM 6GaHoaxa, B pesynbTaTe KOTOPOW CHMMaeTcs 0Opas3oBaBLUMICA NpPOKarT,
Npou3BOAMTCA 4YMCTOBas NPOTOYKa (nNpoBepka) ero no BCEW LMPWMHE C LENbl YCTPaHEHWs OBanbHOCTU W
3KCUEHTpuyHocTh. [lpnu 3ToM TonwmHa GaHAaaka AOMOMHWUTENbHO YMEHbLUIAETCS Ha MUHMMAIbHYH TOMLWMHY
CHMMaeMOW CTPYXKM - B cpegHeM Ha 1 Mm.

Takvum obpasom, npu npobere 210 TbIC. KM 3KCNMNyaTaUMOHHbIA N3HOC BaHaaxa cp paBeH 7 MM, @ PEMOHTHbIN
cp-1mm.

MoacTtaBuB NonydeHHble 3HaveHus B hopmyny 17.7 nonyuum pacyHeTHOe 3HadYeHne cpoka cryxbbl 6aHaaxa:

T = (OenbTa(c) + cp) xM/(ca +cp) =
= (39 +1) x 210 000/ (7+1) = 1 050 000 (km).

Takvum obpa3som, cpok crnyx6bl baHaaxa B 9Tux ycnosusax coctasut 1050000 km npobera.

PacueT cpoka cnyx6bl geTaneii no npeAensHO 4ONyckaeMoMy 3a30py.
Mo BenuuvHe MpefenbHO [OMycKaeMoro 3asopa Mexay AeTansiMu, paboTaloluMu B y3nax TPEHWs, CPOK
cnyx6bl onpefensieTcs no opmyne:

T = Jesmsra(c) x I/ co, (17.8)

roe:

HenbTta(c) - 4onyck Ha M3HOC UNK NpedernbHO AoMNyckaeMoe yBeNnuYeHne 3a3opa getanu, Mu;

M - nameputenb (Bpems)) paboTbl, HA KOTOPbIA YCTAHOBMEH W3HOC AeTanu B 3KChfyaTauuu, OH MOXeT
BblpaXaTbCsl B KUIIOMeTpax npobera nokomoTmBa (BaroHa) Unv Bo BpPEMEHW ero aKcnnyaTauuu;

C3 - 3KCMnyaTaLMOHHbIN U3HOC AeTanewn (yBennyeHne 3asopa Ha U3MepUTenb Unu Bpemsi paboTbl), MM.

17.2.3 MeToauka pacyeTa HOpM pacxofa 3anacHbIX YacTemn OMnbITHbIM METOA0M
OcHoBon ansa onpegeneHnst CpokoB CMyXkObl geTanen u maTepuarnoB OMbITHbIM METOAOM SABASOTCH
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OMNbITHO-MPOVN3BOACTBEHHbIE AaHHblE O CPOKe CMyXObl U CMEHSeMOCTVM AeTanen npu pPeMOoHTe U TEeXHUYECKOM
aKcnnyaTauum TEXHUYECKMX CPeACTB. VX WCTOYHMKOM UX SABMSEeTCA NepBUYHasd [OOKYMEHTauus no pacxoay
MaTepuanoB W 3anacHblx 4acten. [Ona atoro Ha npegnpustuax OAO "PXK[", ocywecTBnsioWmux pacyeThbl
nokasaTenen AONroBe4YHOCTU, AOMKEH BECTUCh YYET CMEHSEeMOCTU M pacxoda getanen u maTepuanos Ha eauHuLy
paboT no cepusM, TMNam 1 BUAAM PEMOHTa U TEXHUYECKOro OBCMYXNBaHMS.

MonyyeHHble OaHHbIE O CMEHSeMOCTU AeTanew 1 ysnoB TLaTenbHO aHanu3upyloT n obobwatoTt. 3atem
yCTaHaBNMBAKOT CpefHue nokasaTenu Mo BCeMy KOMMYECTBY OAHOCEPUMHbIX U OOHOTMMHbLIX BUOOB, HamnpuMmep,
NOKOMOTUBOB, BarOHOB W APYrMX MalUWMH, PEMOHTUPYEMbIX UMM 3SKCNyaTupyembix B TeYEeHWe OonpeaeneHHoro
nepvoga BpemeHun. Yem Gonblue YNCNO PEMOHTHbLIX €4MHUL, 1 NEepUo BPEMEHU, KOTOPbIE OXBaTbIBAKOT OTYETHbIE
OaHHble, TeM OOCTOBEpHee OHW OydyT oTpaaTb MOMOXEHWEe O CMEHSeMOCTU W AONTOBEYHOCTM UcCrenyemMblxX
JeTanen u matepuarnos.

Mopsigok npoBeaeHMs pacdeTa cpoka Cnyxbbl OTAeNbHbIX AeTanen TEXHUYECKNX CPeACTB ONbITHbIM METOA0M
paccMOTpeH Ha Npumepe NOABWKHOIo cocTasa.

Ona nonyyeHusa Gonee MOMHbIX OMbITHbIX [AaHHbIX MPAaKTUKYeTCsl NPOBeAeHUEe JKCNepuMeHTanbHbIX
nccnefoBaHWn AONTOBEYHOCTU M CMEHAEMOCTU AeTanen n marepuanos no cepysiM U Tunam NoABMXKHOIO cocTaBa
nNpuM peMoHTe M B Mpouecce akcnnyataumu. [nd atoro Ha 3aBogax M B AenO BbIOENATCA KOHKPETHble napTum
NIOKOMOTUBOB WM BaroHOB, W yCTaHaBnuBaeTcs HabnaeHne 3a CPOKOM CryxObl, CMEHAEMOCTbIO, PEMOHTOM U
BOCCTaHOBJIEHNEM U3HALLMBaEMbIX AeTanen Ha 3TOM NOABMKHOM COCTaBe.

[aHHble 3KcnepuMMeHTanbHbIX HAabNIOEHUA rPYNNUPYIOT, aHANU3UPYIT U UCMOMb3YIT ANS onpeaeneHnus n
TEXHMKO-3KOHOMUYECKOro 0BOCHOBaHUS CPOKOB CryXObl AeTanen M mMaTtepuanoB B KOHCTPYKLUM NOKOMOTUBOB U
BaroHoB. [lpumep Takow rpynnUMPOBKM AaHHbIX WU pacyeTa cpedHero cpoka crnyxbbl Ha OcHOBe nokasartenew
haKTMYECKOro cpoka Cry0bl 3yG4aTbIx KOMec aneKkTpoBo3a, MOMy4YeHHbIX NyTEM ONbITHbIX HAbNAEHWIA, NpYBeaeH B
Tabnuue 17.1.

CpenHuii  cpok cnyxbbl 3ybuyaTbix KOnec onpeaenquTcs Kak CpedHeB3BELUeHHas BenuuMHa CpegHuX
rpynnMpOBOK CPOKOB CMNYyObl Ha KONMYECTBO HABMIOAEHNIA:

Hopma pacxofa 3yb4yatbix Konec MoXeT ObITb paccymMTaHa no opmyne 17.3.
Tabnuua 17.1

[aHHble ansa pacyeta cpegHero cpoka
cnyxbbl 3yB4aTbIX KOMEC 3MeKTpoBO3a

dakTUUIECKME CPOKM CJIyXOH |CpenHMM MHTepbBas umnaM|KonmmuecTBo [IponsBEemeHMe CpenHeTro

3yBuaTex Kojec T, THIC.KM|CPpeOHMM CPOK CJyXOH |HabjgomeHMM N, [MHTeppajla CPOKOB

npobera JIOKOMOTMBA KOJIeC IaHHOM TPyNNH |IoNamaolMX B |CIYXOE Ha KOJIMYECTBO
HaOJoOeHUM OaHHBIL HabmoneHur Tcp 0
Tcp, THC.KM Ipobera |MHTepBal
JIOKOMOTMBA

300 - 400 350 52 18200

400 - 500 450 68 30600

500 - 600 550 78 42900

600 - 700 650 90 58500

700 - 800 750 74 44500

800 - 900 850 49 41650

900 - 1000 950 31 29450

1000 - 1100 1050 24 25200

1100 - 1200 1150 9 10350

BCET'O - 475 312350

Haunbonee To4Hble pesynbTaTbl pacyeTa CPOKOB CnyxObl AaeT NpUMEHeHWe MeToda MaTemMaTU4ecKom
CTaTUCTUKN, NOCPEACTBOM KOTOPOro NPOM3BOANTCS NPOBEpPKa M OLIEHKA HAaKOMMEHHbIX (PAaKTUYECKUX AaHHbIX.
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OpgHako nomnyYeHHble Ha OCHOBE OTYETHbIX OAHHbIX CpedHMEe MokKa3aTenuM CMEHSEMOCTU U hakTnyecku
OOCTUrHYTON OOMNrOBEYHOCTU AeTanew, 3anacHbiXx YacTen M MaTepuarnoB B KOHCTPYKUMM Hemnb3s NpuMHUMaTb Ha
Oyoywimi nnaHoBbIn nepuod 6e3 KOPPEKTUPOBKU. Takue Cpokn CrnyxObl, a TakKe YyCTaHOBMNEHHbIE HA NX Ga3e HOPMbI
pacxoga MaTepuanoB W 3anacHbix 4acTten, He MoryT ObiTb MPOrpecCMBHbIMK, TaK Kak OHWM OTPaXawT Yxe
NPONAEHHBbIA YPOBEHb TEXHOMNOMMM PEMOHTA, OpraHM3auun aKCnyaTaumm U TEXHNYECKOro coaepKaHusi NoagBUXKHOMO
coctaBa. [nsi onpepeneHnss 6onee NpOrpeccuBHbIX CPOKOB CryxObl AOMKHbI ObiTb MpOaHanU3npoBaHbl U
MaKCUManbHO y4TeHbl BCe (DaKTOpbl, BMMAKLWME Ha OONTOBEYHOCTb AeTanen, 3anacHblx YacTen U maTtepuarnos U
npexae BCEro Takme, Kak BO3MOXHOCTb BOCCTAHOBIEHUSA U3HOLLEHHbIX pabounx NoBEpXHOCTEN AeTanewn, PEMOHT U
NMOBTOPHOE MCMOMb30BaHNEe OTpaboTaHHbIX AeTane’d M 3anacHbiXx 4YacTen, MOBbILLEHNE W3HOCOYCTOMYMBOCTU
Jetaneni nytem ynpoyHeHus paboumx noBepxHOCTeW, Bblibopa ©Oonee npaBUNbHOrO pexuma ux paboTbl U
NPUMEHEHNs NepefoBON TEXHOMOrMU PEMOHTA, MOBbIWEHUS YPOBHS TEXHUYECKOro COoAepXaHus u yxoda 3a
NMOABWXHBIM ~ COCTaBOM B npouecce  akcnnyataum w1 gp.  [lpy  3atom  wmcnonmb3dyetcda  nnaH
OpraHn3aLMOHHO-TEXHUYECKMX MEPOMPUATMIA MO NOBLILLIEHNIO AONTOBEYHOCTU Y3rI0B U AeTaneun.

Takvum 06pa3oM, OMbITHbIA METOA HOPMMPOBAHUSA CPOKOB CNyXObl HE ABMSETCH METOAOM, (PUKCUPYHOLLUM
TONbKO (haKTUYECKU AOCTUrHyTble cpeaHue nokasaTtenun. OH BkntovaeT B cebsa CMCTEMY pacyeTHO-aHanMUTUYeCKnX
obocHOBaHMI M BbIBOOOB M Mpu3BaH obecneunTb onpefeneHne nporpeccuBHbIX, TEXHUYECKM U IKOHOMUYECKM
060CHOBaHHbIX CPOKOB CITyObl.

PasHuua Mexay onbITHbIM 1 pacyeTHbIM METOAOM COCTOUT B TOM, YTO NMPU OMbITHOM METOAEe CPOKM CryXObl
JeTanen paccyMTbIBalOTCA MO AaHHbIM, MOJMyYEHHbIM HA OCHOBE aHanm3a PakTM4YecKONW CMEeHsieMOCTU feTanewn, a
npu pac4yeTHOM - HA OCHOBE NokasaTenewn n3Hoca.

B npakTtvke HOpPMMpPOBaHMS OMbITHLIN MeTo4 Haubomnee pacnpocTpaHeH. JTO 0ObACHAETCA Tem, 4TO
CMNOXHOCTb KOHCTPYKLUMIA NOABMXHOIO COCTaBa, pasnuyune pexuma paboTbl ero y3rnoB u getanemn, ocobble ycnosus
akcnnyaTauum Bbi3biBaoT 6onblIOe pa3Hoobpasue Mpu3HakoB M nokasatenen nx uaHoca. MonHbI U NpaBUMbHbIN
yyeT BCEX 3TUX JaHHbIX A8 onNpefeneHus cpoka crnyxbbl pacyeTHbIM METOAOM npeacTaBnsaeT GonbLune TPYaAHOCTMY.
Kpome TOro, 3HauuTenbHas 4acTb geTarnen U 3anacHbIX YacTen BbIXOAUT U3 CTPOS He Mo W3HOCY, a Nno Apyrum
npusHakam, He NOAAaKLLIMMCS NMPSAMOMY pacyeTy.

masa XVIII AHann3 BbINOMHEHNA HOPM pacxoda MmaTepuaribHoO -
TEXHUYECKNX PECYPCOB

18.1 O6uine cBeaeHus

HayyHO-060CHOBaHHbIE  HOpPMbl  pacxofa SBMSOTCH  UHCTPYMEHTOM  MOBbIWEHUS  3hEKTUBHOCTH
MCMONb30BaHWUA  MaTepuanbHbIX  PEeCcypCcoB, ONpedensiiowuM  onTuManbHble O0bembl  MNOTpebneHus ¢
O[HOBPEMEHHbIM OGecneyeHnem KavyecTBa TEXHUMYECKOro OBCNyXMBaHWSA M peMOHTa TexHudeckux cpeacts OAO
"P>XXO". C Mx noMoLLbIO TakkKe OCYyLLeCTBnseTcd hOopMMpPOBaHME OMTUMAnbHbLIX LEH Ha npoaykumio (paboTbl) u
KOHTPOIb 3a pacxoA0BaHWEM 1 paumMoOHanbHbIM UCMOMb30BaHNEM MaTepuarnbHbIX PECYPCOB.

Moatomy aHanu3 achdekTnBHOCTU pa3pabaTbiBaeMbix HOPM pacxoga v dakTuyeckoro pacxoga MTP umeet
bonbLuoe 3HaveHne. OH siBNsieTCst He0H6XOAMMbIM 3BEHOM B MpoLIecce HOPMUPOBaHMWS, MO3BONALLUM 060CHOBaHHO
noaxoouTb K pa3mepam ycTaHaBrvMBaeMblx HOPM, BbIGOpY BapyvaHTOB MPUHMMAaEMbIX peLUeHU Ha BCeX YPOBHSIX
nnaHMpoBaHWUs U HOPMUPOBAHUSA NMPOU3BOACTBA.

AHanuMs HopM pacxoa NpPouM3BOAUTCS C LeMNbi YCTAHOBMEHUS MX MPOrPECCUMBHOCTU U BbISIBNEHWUS HA 3TOW
OCHOBE pe3epBOB 3KOHOMUM MaTepuanbHbIX PECYPCOB.

FOCT 14.322-83 "HopmupoBaHue pacxoga MaTepumanoB. OCHOBHbIE MNOMOXeEHWA" YyCTaHaBnvBaeT
crneayoLme OCHOBHbIE NokasaTenu UCMONb30BaHUA Cbipbsi U MaTepuarnos:

K0abpnUMEHT MCNOMb30BaHUS;

KO3(hULMNEHT pacKpos;

pacxofHbIN KO3 ULINEHT;

BbIXOZ NPOAYKTA;

KO3a(hPULMEHT M3BNEYEHNS NPOAYKTA U3 UCXOOHOrO ChIpbSl.

MokaszaTenn wnCNOMNb30BaHUSA Chipbsi M MaTepuanoB ChyXaT ANd OLEHKNW YPOBHSA MPOrpeccUMBHOCTYU
YCTaHOBMNEHHbIX HOPM pacxofa Cblpbsl U MaTepuanoB Ha NPOWM3BOACTBO €AMHMLbI MPOAYKUMM M SKOHOMUYHOCTU
KOHCTPYKUMM un3genuin (N0 CPaBHEHUIO C OOCTUTHYTbIM YPOBHEM COOTBETCTBYIOLUMX Moka3aTtenen ob6pasuos
nepenoBov OTEYECTBEHHON U 3apyBeXHON TEXHUKMN).

Mpunoxenne TOCT 14.322-83 (pekomeHOyemoe) yCTaHaBMMBAET OPUEHTMPOBOYHbLIE KPUTEPUM OLIEHKU
NPOrpecCMBHOCTU TEXHOMOrMYECKMX MPOLECCOB MO YPOBHIO TEXHONOMMYECKUX OTXOOO0B, MpMBEAEHHbIE B Tabnuue
18.1.

Tabnuua 18.1
Op1EHTPOBOYHbIE KPUTEPUN OLIEHKM NPOrPECCUBHOCTU
TEXHOMOrM4YeCcKMX NPOLECCOB MO YPOBHIO TEXHONMOMMYECKNX OTXOL0B
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KaTerong TEeXHOJIOTUUEeCKOTO | TeXHOJIOTUYeCKMEe OTXOIEL, %

npolecca

Be30TXOOHLIM o 1,5

MaJIo0TXOOHBI or 1,5 mo 10

PamoBomn YCcTaHaBIMBAETCH OTPACJIEBLMA

CTaHIOapTaMy B 3aBMCUMMOCTM OT
KOHC‘I‘pyK‘I‘MBHOVI CJIOXHOCTM
msnejma v Tulla IIPpOoM3BOLCTBAa

3apavamu aHanm3a ahpeKTMBHOCTU HOPM pacxoa 1 UCMONb30BaHUA MaTepuanbHbIX PECYPCOB SIBNAOTCS:

onpefeneHne cTteneHn NporpecCcMBHOCTA U SKOHOMUYHOCTU BHOBb paspabaTbiBaeMblx U NepecMaTpuBaemMbIxX
OencTByLUX HOPM pacxoaa;

BbIiIBNIeHNWE COOTHOLLEHWI COCTaBHbIX YacTen HOPM pacxoda, pasnuyHbix hakTopoB, BAUSIOLLMX HA BENTUYNHY
pacxoga maTepuanoB M U3OENuMW C LEenbld MakCUMMarnbHOro ydyeTa Mx Ang AOCTUXeHus Gornee 3KOHOMHOro
NCnonb30BaHNA MaTepuarnbHbIX pecypcoB;

onpegeneHne 3aPEKTUBHOCTU MPUMEHEHMS MPOrpeccuBHbIX HOPM pacxoda, onpefdeneHne BO3MOXHOCTU
onTummsaumm ncnono3osanHma MTP, paspaboTka 1 BHeapeHue mep no SKOHOMHOMY MCNONb30BaHWUIO MaTepunarnos.

YUTt06bl OLEHUTL OOLLYI0 CTEMEHb MPOrPECCUBHOCTU M SKOHOMUYHOCTU BHOBb pa3paboTaHHbIX U BHEAPSEMbIX
HOpM pacxopa, AenatoT pacyeT obLiero cpegHero CHKeHus (yBenuyeHus) HopMm pacxoga. AHanus dakTu4eckoro
pacxoja, OEWCTBYHOLLMX W pa3paboTaHHbIX HOBbIX HOpPM pacxoga MTP BbinonHAeTcs MeToOOM pacuyeTa wu
COMOCTaBMNEHNA KayeCTBEHHbIX MnokasaTenen HOBbIX HOPM C MoOKasaTensiMu, 3anoXeHHbIMWU B CTapbix HOpMax
pacxofa, 1 ¢ hakTU4eCcku AOCTUTHYTLIMW 32 OTYETHbLIV NEPUOA UM HECKOSBbKO Nepuoaos.

Pacxofbl MaTepumanoB U 3anacHbIx YacTen Ha eanHULY OAHOro M TOro Xe Tuna MOABMXHOro cocTtaBsa M Buaa
peMOHTa OGonbluen 4YacTbio ObIBAlOT HEOOMHAKOBBLIMW, TaK Kak OHM OMpefensioTcd TeXHUYECKMM COCTOSIHMEM
NnocTynawLLlero B peMOHT NOoABWXHOIO coctasa. [103ToMy Npu peMOoHTe TEXHUYECKUX CPedCcTB onpeaeneHne HopMm
pacxoga maTepuanoB M 3anacHbix Yactenm u aHanus daktnyeckoro pacxoga MTP gomkHbl 6as3vpoBaTbCcs Ha
npaBuWMbHOM YydeTe HopMarnbHOW (pakTU4Yeckon u3HalMBaemMocTM MaTepuanoB u pfetanen. HopmanbHas
hakTuyeckass CMeHAeMOCTb M U3HALLMBAEMOCTb AeTanen nogBmxXHOro coctaBa 3aBUCAT OT CrieayoLmMx hakTOpOB:

BEMUYMHBI MEXPEMOHTHbIX NPOGEros;

CcTerneHu yxoda 3a nogBMXHbIM COCTaBOM B 3KCryaTaumy 1 nogaepxaHvuu ero B UICNpaBHOM COCTOSIHUM;

npodmna nytTn u psaa gpyrnx oakTopoBs, BbITEKAKOLLMX U3 YCITOBUN SKCMyaTaunn U pEMOHTA;

TpeboBaHUN NpaBun PpeMOHTa, TEXHOMNOrMM PEMOHTA, TEXHUYECKNX YCIIOBUN.

O6bekTaMn aHanusa ABMASIOTCS HOPMbI pacxoda (akTMYeCcKMn pacxod) No HOMEHKNnaType, ABMsLencs
XapakTepHoW Ans AaHHOW OTpacnu Xenes3Ho4OoPOXHOro TpaHcnopTta unu npeanpustua. Ocoboe BHMMaHMe A0MKHO
yOEenATbCA aHanu3dy HOpM pacxofa ToW npoaykumu (paboTel), MpyM MPOU3BOACTBE KOTOPOM KOIPULIMEHTHI,
xapaktepusytoLwne adhHeKTUBHOCTb NCNOSb30BaHNS PECYPCOB, HU3KW, a8 YpOBEHb HOPM pacxoja AnuUTensHoe BpeMs
He CHMXaeTCs U 3HAaYNTENBHO OTNNYaETCs OT (haKTUYEeCKUX yaerbHbIX PacxXoaoB.

AHanus BkroyaeT B cebsi HECKOMbKO 3TarnoB:

1 - opraHM3auUMOHHbIN,

2 - MeTOOMYECKNNA,

3 - aHanNUTU4eCKnn,

4 - 3aKNIOYUTENBHBIN.

MepBbIn aTan coctouT B BbIOOpPE W cormacoBaHun obbekTa nccrnefosaHvsa (aHanmsa), cocTaBneHMn nnaHa
paboTbl, B KOTOPOM OMPeAensarTCcsa Lenb M nporpamMmma aHanmsa, Cpoku nposeaeHus. McnonHutenn u MCTOYHMKK
nHcpopmauuun. OnpeensaoTca N CTaBATCA B U3BECTHOCTb AOIMKHOCTHbLIE NLIA Ha MecTax (goporax, NpeanpusaTusx n
T.0.), OTBETCTBEHHbIE 3a NpeAcTaBneHne JOCTOBEPHON U KAYEeCTBEHHOW MCXOOHOW MHAOPMaLIMK.

BTopon atan - paspaboTtka cnocoboB n metogoB 0606LLeHs MaTepmanoB aHanuaa, cbop MCXOAHbLIX AaHHbIX
1 NpoBepKa nx 4OCTOBEPHOCTU.

Ha TpeTbeMm 3Tane ocyllecTBnseTcs aHanuTudeckad obpaboTka MCXOAHbIX AaHHbIX, MPOBOAUTCHA aHanus
HOPM pacxofa, KOTOpbl COCTOUT B onpedeneHun akTU4ecku OOCTUTHYTLIX yAerlbHbIX pacxofoB W BbIICHEHWUU
NPWYMH, BbI3bIBAIOLLUNX UX OTKIIOHEHME OT HOPM, a Takke NoaroToBKa OLUEHOK BIUSHUA 3TUX NPUYMH. [Nga BbisBNEeHNs
NPUYNH NMEIOLLIMXCA OTKMOHEHUN OO0ImKeH ObiTb MpoBeAeH (DaKTOPHbIM aHanua, 3akrn4varwuncs B pasgeneHum
HopMoo6pasyoLmx 1 HeHopMoobpasyoLwnx hakTopos, BblaeneHMn (GakTopoB, HE 3aBUCALLUX OT OESATeNbHOCTU
npeanpusatua  (goporv) u T.4. Ha OCHOBE KOMMYECTBEHHOrO aHanu3a BNUSHUSA (MOMOXUTENBHOIO UMK
oTpULATENbHOro0) OTAENbHbLIX (DAKTOPOB ONPEAENSITCA BO3MOXHOCTY AanbHENLWen onTuMm3asnmm HOpM pacxoaa.

Ha 4yeTtBepTOoM 3Tane obobwaiTca pesynbTathl aHanu3a, OpMUPYIOTCA BbiBOAbI M [AeTcs OLueHKa
NporpeccMBHOCTN HOPM pacxoaa.
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18.2 MeToaunyeckme noaxoabl K NpoBeAeHN0 aHann3a gakTuyeckoro
pacxofa MaTtepuanbHO-TEXHUYECKNX PECYPCOB

B npouecce HopmupoBaHun MTP BaxHoe 3HayeHue MMeeT aHanmna CTPYKTYpbl HOPM pacxoda U ee COCTaBHbIX
yacTten. OH No3BoOMNsET ONPeaennTb, 3a CYET Kakmx hakTOPOB MOXHO YCTaHOBUTb Gonee nporpeccuBHyd HOpMY
pacxoga 1 nonydYnTb 3KOHOMUK0 MaTepuaros B NPOM3BOACTBE.

Kak n3BecTHO, HOpMa pacxofa ckragblBaeTcs W3 crnegyrowux OCHOBHbIX COCTaBHbIX YacTen: YUCTOro
(nonesHoro) pacxoga mMaTtepuarnos, TEXHOJIOrMYeCKnx OTX040B " notepb mMaTtepuarnos,
OpraHM3aLMOHHO-TEXHUYECKMX OTXOA0B U NOTEPb.

AHanua coctaBHbIX YacTel HOpPMbI MOKasbiBaeT, YTO YNCTLIN BeC AeTann COOTBETCTBYET YMCTOMY pacxoay
MaTtepuana; TexHOMnorm4yeckme oTxofdbl M NoTepu, Kak NpasBurno, NPeacTaBnsioT pasHULy Mexay YepHblM BEeCOM
(o6bemMom) M ee unctbiM Becom (06bEMOM), @ OpPraHM3aLUNOHHO-TEXHUYECKME OTXOAbl U MOTEPU - pasHULY Mexay
HOpMOW pacxoda M YepHbIM BecoM (06bemom) aetanu. Tak, ecnv npu U3roToBNEeHUN AeTanu M3 npokaTta YepHbIX
MEeTanfnoB CNOXWMUCbL crnefylowmne pacyeTHble MokasaTenu ee CTPYKTYpbl: YACTbIn Bec - 10 Kr; YepHbln Bec
3aroToBKM - 12 Kr; Hopma pacxofa - 15 Kr, TO TexHorormdeckme oTxogbl NpyM 3TOM cocTtasaT 12 - 10 = 2 «kr, a
OpraHvM3auMOHHO-TEXHUYECKME OTX0Abl 1 noTepu - 15 - 12 = 3 kr.

OTHOLLEHNE YMCTOro BeCca K HOpMe XapakTepuayeT KO3 DULMEHT
ncnonb3oBaHNa Mmatepuana:

[nsa OueHKn nporpeccuBHOCTM HOPM pacxofga MaTepuarnioB C TOYKM 3PEHUst MPUMEHSEMOWN TEXHONOormm
HeobxoQuMO paccMaTpuBaTh B NEPBYI0 ovepeab KO3ahUUMEHT MCNONb30BaHUS MaTepmnanos.

Tak, Hanpumep, TpebyeTcsa onpefenuTe CTENeHb MPOrpeCCUMBHOCTM BHOBb pa3paboTaHHbIX HOPM pacxoda
MaTtepuana A Ha nsrotoereHvne nsgenus b npu nokasarensx NCNonNb3oBaHMS UCXOOHOrO MaTepuana, NnpMBeaeHHbIX
B Tabnuue 18.2.

Tabnuua 18.2
Hopwmbl pacxoga v koaduumeHT ncnonb3oBaHma metanna A

Bun HOPMEL HopMma pacxoma, KU Kospdnument
VCIIOJIb30BaHMUA
MaTepurasia
Uucrada|Macca Obwasa

Macca 3aroOTOBKU | HOPMaA

HoBasa 40 62 64 0,625

3aMeHaeMasa 40 70 70 0,571

PaKTUUECKM OOCTUTHYTAd 3a

OTUETHHI [IepProIn 40 60 61 0,656

ConocTtaBnsas HOBYO HOPMY M MOKa3aTenu UCnonb3oBaHWs Matepuana A, 3anoXeHHble B HEWN, C BENTUYMHON U
nokasartensiMM UCMonb30BaHUS Matepuana 3aMeHsieMoW HOpMbl BUAMM, YTO HOBasi HOpMa Mo BENWYUHE MEHbLUE
3aMeHsieMon 1 KO3hPULMEHT MCNONb30BaHUs MaTepuana B Hel Bbille, YeM B cTapor. OgHako 3Ty HOPMY Henb3s
cuMTaTb NPOrpeccMBHOM, TaK Kak OHa Bblle pacxoda, hakTU4eckn OOCTUrHYTOro B npelecTsylolweM nepuoge, a
Ko3ahpULMEHT MCNONb30BaHNS MaTepmnana npu 3TOM Hmxke PakTUYeckn AOCTUTHYTOrO.

OueBunaHO, 4TO nMpu pa3paboTke HOBOM HOPMbl HE ObiMM B MOMHOW Mepe y4YTeHbl pauuoHarnbHble, Gonee
COBEpLUEHHbIe  TexHonormm obpaboTkum (nepepaboTkM) MaTepvana wnu  Opyrne  TEXHONOrmyeckue u
OpraHn3aLMOHHO-TEXHMYECKME YCINOBUS, KOTOPbIE MO3BONWMAY Bbl 3HAYMTENBHO CHU3WUTL HOPMY pacxoda maTepuana
1 MOBBLICUTbL MOKa3aTenu ero MCnonb30BaHus.

BnuaHue koadpduumeHta wucnonb3oBaHuMa martepuana Km Ha ypoBEHb MNpPOrpeccMBHOCTU MOXET ObiTb
BblpaXXeHO (hOpMYrou:

amm = (K'm - Kn)100 / Kmu, (18.1)

roe:
avMM - ypoOBeHb [MPOrpeccuUBHOCTU MCMOMb30BaHUS HOPM pacxoda, 3aBuCAWMKA OT  KoadduLmMeHTa
MCnonb30BaHNA MaTepuaros;
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Kn - koadhduumeHT uCnonb30BaHUA MaTepuarnoB, 3aroXeHHbln B CTapond HOpMe unn  hakTudeckn
OOCTUTHYTLIN B OTYETHOM nepuoae;
K'v - kK0Oa(hpmumeHT ncnonb3oBaHMA MaTepurarnos, 3aN0XEHHbIN B NPOEKTUPYEMON HOpMe pacxoaa.

Hanpumep, ecnv npu usrotoBneHun petanu "X" B gencrsylollen Hopme Obin 3anoxeH KoaduumeHT
ucnonb3oBaHua Metanna (unu gp. maTtepuana) - 0,84, a B npoektnpyemom Hopme 0,88, TO ypoBeHb
NpOrpeccMBHOCTU BHOBb pa3paboTaHHOW HOPMbI HA M3rOTOBMEHME AAaHHOW AeTanu COCTaBuT:

aum = (0,88 - 0,84)100 / 0,84 = 4,73%.

Ha BenuuuHy nokasaTtensi NPOrpeccUBHOCTM HOPM pacxofa OkasbiBaeT Takke W3MEHeHMEe MacChbl U3Lenus.
BennuvHa nokasaTtensi nporpeccMBHOCTU HOPM pacxoda (B %) B 3aBUCUMOCTU OT M3MEHEHWsI BECA U3LENUS MOXET
paccunTbiBaTLCS MO hopmyrne:

(18.2)

OpgHako, nMpu aHanuse HOPM pacxofa, XapaKTepU3yKLLMXCS CHWXKEHMEM YUCTOro (KOHCTPYKTMBHOMO Beca
JeTtanen), Henb3si OrpaHNYMBaTLCSA TOMbKO AAHHBIMU 3TOTO CHUXXEHUSA NMPU UX NPOU3BOACTBE. DTOT aHanm3 AOoMmKeH
pacnpocTpaHATbLCH U Ha NPOoUECcC 3KCnryaTauMm U3roToBNEHHbIX AeTanen, y3noB U MalluH, Tak Kak 4acTo BblIMycka
obneryeHHbIx getanen n y3noB MOXeT NPUBOAMTbL K COKPALLEHUIO MX OONrOBEYHOCTU U HagexHocTn B pabote, a
cnegoBaTenbHO, U K 3HAYUTENbHOMY YBENUYEHUIO pacxoda MaTepuanoB ANS BOCCTAHOBMNEHUS U 3aMeHbl 3TUX
JeTanen B akcnnyaTtauuu. [Ina 9Toro gaHHble aHanusa apgekTMBHOCTM HOPMbI pacxoda OT CHWXEHUS Beca aeTtanv
npu ee W3roTOBMEHMM cregyeT CONocTaBuUTb C AdaHHbIMW aHanu3a ee [AONMoBEeYHOCTM U CMEHSEMOCTU B
akcnnyaTauuu.

CoBokyrnHas oLeHKa BNUAHMSA n3MeHeHusa koadumumeHTa UCNoNb30BaHNA Matepuana 1 Maccbl M3genus Ha
nokasarterb NPOrpecCcMBHOCTU HOPM pacxoa MoXeT ObITb onpeaeneHa no gopmyne:

(18.3)

Hapsgy ¢ aHanu3om 3HayeHun KoadduuueHTa UCNoSib30BaHWA MaTepmuanoB MOXeT NPoBOAUTLCA aHanu3
hakTU4ecKkoro pacxoga MartepuanbHO - TeXHWYECKMX pPecypcoB Ha npegMeT WX COOTBETCTBUSA MiaHOBbIM
3Ha4YeHnsAMm.

AHanmM3 akTuyeckoro pacxofa B acrnekte COOTBETCTBUS WX MNIIAaHOBOMY YPOBHKO (cobniogeHuto
YCTaHOBMNEHHbIX HOPM pacxofa) NPOBOAUTCA C LieNbio:

YCTaHOBMNEHNA MNpUYMH nepepacxoga u akTopoB 3KOHOMUM MaTepuarnbHblX pecypcoB B pesyrbTaTe
NPUMEHEHNA HOBbIX HOPM W OCYLLECTBMNEHUA KOHKPETHbIX Mep MO AanbHenweMy 3KOHOMHOMY pacxO4oBaHMWIo
CPeAcCTB;

npoBepkn PakTU4ECKOW NPOrpecCUBHOCTU U SKOHOMUYECKON 3PEKTUBHOCTU BHEAPSAEMbIX HOPM pacxoda v
pa3paboTku HeobxoaMMbIX NPEANOXEHUN NO AarNbHENLIEMY X COBEPLUEHCTBOBAHMIO.

AHanus3 ocyLlecTBNsSeTCs MNyTeM CBepkM K 06006LeHns faHHbIX (PaKTMYEecKoro pacxofga maTepuanoB U
nsgennii ¢ NOTPeBHOCTLIO HA BbINOSHEHHBIN 06bEM paboThl, paCCUMTaHHBIN MO MaHoBbIM HopMam. [Mpumep Takoro
aHanusa npveeaeH B Tabnuue 18.4.

[aHHble aHanu3a nokasbiBalOT, YTO HOpPMbI pacxoda maTepuana 1 m maTtepuwana 7 cobnopgatotes. [lo
mMaTepvanam 2, 4 n 5 gOCTUrHyTa 3KOHOMUSA MO CPABHEHWUIO C MOTPEBHOCTLIO B HUX, PaCCYUTAHHOW MO HOpMaM.
lMocne wu3yyeHWst KOHKPETHbIX (PAKTOPOB, OOeCneYMBaloLLMX YKa3aHHyl0 OKOHOMMWIKO, 3TM  HOPMbl  MOTYT
nepecMmaTpmBaTbCs B CTOPOHY MX CHWXeHUA. YTo kacaeTcs HOpM pacxoga no matepmanam 3, 6 n nsgenuio A, 1o
3gecb TpebyeTcsa TwaTtenbHoe M3ydeHue MPUYMH, MO KOTOPbIM AOMyLleHbl nepepacxofbl MaTepuanoB U U3genuvn.
CnepoBatenbHo, TpebyeTca npeaycMOTPEeTb [AOMOMHUTENbHbIE OPraHM3aunOHHO-TEXHUYECKUE MEeponpuUsaTHs,
obecneuvBaroLme cTporoe cobnogeHne yCcTaHOBNEHHbIX HOPM pacxoa 3TUX MaTepuarnos 1 U3genun.

Tabnuua 18.4
[aHHble dakTnyecKkoro pacxoa v BbINONIHEHUS HOPM pacxona

psioa matepuarnoB U U3Oenuii Ha TEKYLUIA PEMOHT eauHULbI
TEeXHNYEeCKoro cpeacTaa

HammMmenoBaHme | Bunnosi— | Hopma [IoTpedb- daxKT. PesysbTatr

MaTepMraJyioB M |HEHHEB |pacxola |HOCTb IO [pacxon Ha

n3neann ofweM |Ha HOpMaM BEIIIOJIHEH- | B aOCOJIOTHEIX B %
PaboOTH | enMHMILY | HA HEBI M3MEPUTEIIAX K [NOTPeBOHOCTHU
(4McJio | peMOHTa | BEIIOJIHEH- | OOBEM,
PEeMOH— [ KD HEBI KD S9xoHoMmuHA |[lepe—- | OxoHOMuUA [[lepe—
TOB) ofbwem, pacxon pacxon

KI'
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Marepuan 1 100 45 4500 4500 - - - -
MaTepuan 2 100 50 50000 4700 300 - 6,0 -
MaTepuan 3 100 65 6500 6680 - 180 - 2,7
Matepnan 4 [100 20 2000 1950 50 - 2,5 -
MaTepuan 5 100 70 7000 6800 200 - 2,8 -
MaTepuan 6 100 25 2500 2700 - 200 - 8,0
Marepuan 7 100 8 800 800 - - - -
Nznenue A 100 120 12000 15000 - 300 - 2,5

Opyrum acnektom aHanmsa daktuyeckoro pacxoga MTP aBnsetca aHanu3 AnMHaMWKM MaTepuanoemMKocTu
NpoAYKUMN.

MaTtepranoemkoCcTb MNpoAyKUMM - cpefHun (akTUY4EeCKU pacxod MaTepuanbHblX PecypcoB Ha eaunHuLy
npoaykumn (B HaTyparbHOM MMM CTOMMOCTHOM BbIpaXXeHWM), a Takke Ha eAMHULY ee FMaBHOro noTpebuTensckoro
cBoncTBa (MOLLHOCTW, rpy30no4bEMHOCTU, NPOM3BOAUTENBHOCTM U T.n.). VI3 3TOro onpegeneHus cnegyet, 4To
MaTepranoeMKOCTb MPOAYKLMUN MOXET ObITb M3MepeHa HECKONMbKMMW NoKasaTensamum:

yaenbHbIM pacxogoM TOro WNW MHOrO Matepuana B HaTyparibHOM BbIpaXeHUUM Ha (U3NYecKylo eauHuuy
JaHHOWM NpoayKumu;

pacxo4oM HEeCKOMbKUX BMOOB MaTepuanoB B CTOMMOCTHOM BbIPaXXEeHUW Ha (DU3UYECKY0 eduHuLYy OaHHOW
NPOAYKUMN: pacXoAOM KOHKPETHbIX BMOOB MaTepuarnoB, Ha eAuHMULY WX rMaBHOrO NoTpebuTenbCKoro CBOWCTBA,
HanpumMep, Npyv MNPOU3BOACTBE 3MEKTPOMOTOPOB - B kI Ha 1 kBT*4 MoOwHOCTW, BaroHOB - B kr Ha 1 T
rpy3onogbeMHOCTM U T.4.

YpoBeHb MaTepuanoemMKoCT MOXeT ObiTb OXxapakTepu3oBaH Takke pacxXxOAOM KOHKPETHOro matepuana
(NpokaTa 4epHbIX METanmnoB, YYryHHOro, CTarbHOrO NUTbSA) B HATypalbHbIX eAvHULAxX M3MEPEHUs Ha MUMMUOH
pybner npoaykLuumn B CONOCTaBMMbIX LIEHAX.

[na aHanusa maTepuanoeMKoCTW NpoayKuuW, BbISBAIEHUS 3aKOHOMEPHOCTEW, TeHAEHUUA W3MEeHEeHus Mo
pasnuyHbIM NPeanpUATUSM M BUgamMm MaTepuanbHbIX PeCypcoB HEOOXOOUM CTAaTUCTUMYECKUMIN YYET U BbiSIBNEHUE ee
anHamukn. OCHOBHbIMW METO4aMU aHanmn3a ABNSTCA AUHAMUYECKUE pAabl U MHAEKCHbIA MeTon,.

OuHamnyeckne pagbl  (pSabl OUHAMMKM - 3TO  3HAYEHWs CTATUCTUYECKUX MNoKasaTenew, KoTopble
npeacTaBreHbl B onpeaeneHHorn XpoHONornyeckor nocnegoBaTenbHOCTM) NO3BOMSIOT BbIABUTL U U3MEPUTb OOLLYIO
TEHOEHUMI0O WM3MEHEHUS MaTepuanoemMKOoCTV NPOM3BOACTBA BaxHeWwux (Hanbonee maTepuanoemkux) BUOOB
NpoayKuMn 3a ANUTEnNbHbIA Nepnoa BpemeHu. [Npr 3ToM AMHamMu4eckme psiibl MOTryT GbiTb MOCTPOEHbI Kak Ha OCHOBE
abconoTHbIX Noka3aTenen MaTepnanoeMKoCTU, Tak U Ha OCHOBE MX MHAEKCOB - LeMHbIX Unu 6asuncHbIX.

MeTon OvHaMunyecknx psiooB MOXeT OblTb MCMOMNb30BaH M MpU aHanu3e yaerbHbIX PacxodoB pPasfvyHbIX
BuaoB MTP (Hanpumep, meTanna) Ha pasnuyHblie Buabl MAlUMHOCTPOUTENBHOW npoaykummn (tTabnuua 18.5, undpsl
YCNOBHbIE).

Tabnuua 18.5
OuHamuka pacxoga metanna B nepuog ¢ 1990 no 2005 rogbl

Byl NPOIyKLMU Pacxon NpokaTa 4YepHHX MeTaJljioB B %
baxTrueckomy 1990 r.
1990 1995 2000 2005
Nosyearouel (Ha MOJyBATOH) 100,0 102,4 105,2 107,6
SnexTporo3ul (Ha THC. KBT) 100,0 94,5 91,0 87,3
Xenesunonopoxuent nyTb (Ha
1 xm myTn) 100,0 103,1 108,6 110,2

W3 npuBegeHHOM Tabnuupbl BUAHO, YTO yAENbHbIN pacxo npokaTa YepHbIX MeTarnmnoB Ha psaa u3genum umeet
TEHOEHUMIO K MOBbLILLEHWIO, HAanpumep, no >Xene3HoJOPOXHOMY NMYTU, YTO MOXET ObiTb OOBSCHEHO YKIaaKow B NyTb
bonee TsHKEnbIX PENbCOB.
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MMpn nocTpoeHun AMHaMUYECKNX PAOOB yAENbHbIX PAaCXO4OB Pa3fUYHbIX BUOOB MaTtepuarioB Ha pasnuyHble
nsgennst HeobxoaAMMOo yumTbiBaTh 3aMeHy OHOMO BuAa maTepuana apyrum. Tak, npy 3ameHe geTtanen nu3 YyryHHoro
W CTanbHOro NUTbA MYTEBOW MalUMHbl OBNEryeHHbIMU KOHCTPYKLUMSIMU U3 MpoKaTa YepHbIX MeTanmnoB, yaenbHbIN
pacxof MocrnegHero Ha AaHHYl MalluHy GyaeT noBbILAaThCH, YTO MOXET MPUBECTU K HEMPaBUNbHOMY BbIBOAY O
MOBbLILLEHNM €€ MaTepuanoemKocTu. B OencTBUTENbHOCTM 3a CYET HEKOTOPOro MOBLILEHUSA YAENbHOro pacxofa
npokaTa Ha AaHHYK MallvHy B 60MblUEn CTeNEHN YMEHbLUAETCA pacxon YyryHHOro u CTanbHOro nNutbs. YUnTbiBas
370, AMHaMMYecKne psifbl MaTepPManoeMKoCTU NPOAYKLUUN CneayeT CTPOUTb He TONbKO MO KOHKPETHOMY MaTepuarny,
HO 1 no 6onee yKpynHEeHHON HOMEHKIaType - Hanpumep, No YepHbIM MeTannam B LeNnom.

[Ona aHanuM3a OMHaMUKM MaTepuanoemMKOCTW OAHOro BuMAa MPOOYKUMM B OTHOLIEHMU pacxofda Ha Hee
OTAEeNbHbIX BWOOB MaTepuarbHblX PecypcoB MOryT ObiTb MUCMNONb30BaHbl MHAMBWUAYaNbHblE W O6LIME WHAOEKCHI
ONHAMUKKN yaenbHbIX PacxoJoB.

MHovBuayaneHbIi MHAOEKC OTpaXaeT M3MEHEeHWe yAenbHOro pacxoja Mo4 BNUSHMEM CheaylLlmnx ABYX
aKTOpOB: U3MEHeHMEe yAenbHbIX Pacxo4oB [AAHHOrO mMatepuarna Ha OTAEeNbHbIX NPeanpuATUaX U M3MEHEHUS
COOTHOLLEHUSA Mexay npeanpuatTusamMu B OOLEeM BbiMycke MNPOAYKUMM B TEKyLLEeM nepuoge Mo CPaBHEHU C
0Ga3ncHbIM, T.e. TaKk Ha3blBaeMbIX CTPYKTYPHbIX caBuUroB. WHamBuayaneHbil uHaekc (Mu) ucumcnsietca Kak
OTHOLLEeHWe yaenbHoro pacxoga (Py) maTtepumana K ycTaHOBNeHHON HopMe pacxoaa (H) no dopmyne:

im = py / H. (18.4)

VHanBmnayanbHbIA MHOEKC MOXHO OnpefenuTb Takke MNyTeM OTHeCeHUst hakTuyeckoro pacxoga [aHHOro
MaTepuarna Ha BecCb BbIMyCcK onpeaeneHHon npoaykuun Bd 3a oTyeTHbIM nepuog K HopMaTMBHOMY pacxody Ha TOoT
e BblNyCK NPOAYKLMK:

Mm = Py x Bb / H x Bb- (18.5)

PasHocTb Mexay uicnutenem u 3HameHaTenem mHaekca 6byaeT BblpaxaTb B HaTypamnbHbIX U3MEPUTENSX
3KOHOMMIO (-) Mnn nepepacxoa (+) 4aHHOro MaTepuana Ha kaxayro eavHuuy npogykuum (Py - H) unm Ha Becb Bbinyck
npoaykumu B ot4yeTHOM nepuoge (Py x Bd - H x Ba).

AHanun3 BbINOMHEHWUS TPYMNOBOW HOPMbI TaKKEe MOXET NPOBOAUTLCH HA OCHOBE WHAMBMAYANbHOrO MHAEKCA,
HO C y4yeToM ocobeHHOCTen 06pa3oBaHMs TakOW HOPMbI (rpynnoBasi HOPMa - CPeaHsAs U3 UHAMBUAYANbHbIX HOPM
pacxoga AaHHOro marepwvarna, B3BeLUEHHbIX N0 o6bemy BbiMycka NPOAYKUMU (BbINMOMHEHHOW paboTbl) Ha KaXdoMm
NpeanpuaTUN UK MO KaXKAOMY HAMMEHOBAHMWIO U3AENUN).

MosTomy Npu aHanwuse BbINOMHEHWS TPYNNOBON HOPMbl HEOBXOAMMO OnpeaenuTb BrMsAHME ABYX PakTOpOB:
CTeNeHN BbIMONTHEHUSA NHANBMAYANbHbIX HOPM pacxoda Ha OTAENbHbIX NPeanpUATUSAX U U3MepeHNs YAenbHOro Beca
OTAEnNbHbIX NPeanpUATUA NN HAUMEHOBAHUIN N34enuin B 06LLEM BbINyCKe AaHHOW NPOAYKUMK, T.€. Tak Ha3blBaeMbIX
CTPYKTYPHbIX COBUIOB.

VHAaeKc BbINOSTHEHUSA rPYMNOBOW HOPMbI OnpeaenstoT no dgopmyne:

[aHHble ons pacyeTa UHAEKCOB Ha NMpuMMepe aHanv3a AMHaMWKW YAenbHOro pacxoga getanu A (Hanpumep,
TOPMO3HbIX KOMOZOK, CKONb3yHOB Temnexek W T.4.) Ha 1 MIH. BaroHO-kMIIOMETPOB npobera no Tpem Joporam,
OTNNYaIOLLUXCS YCIIOBUSIMM 3KCMnyaTauun, npueegeH B Tabnuue 18.6.

Tabnuua 18.6

OuvHamuka ygenbHoro pacxofa getanen A no Tpem goporam
(BaHHbIE yCOBHBIE)

XejesHrule | Pacxon merajel A [lpober BaroHOB, Pacxonm zmeraney A B|Pacxon
bife)elohnis Ha 1myiH. BaAroOHO-KM MJIH. BAaT'OHO—KM OTUETHOM Iepuone meranen
npobera, wWT. 10 yIeJibHBIM A B
Oas3MCHEM | OTUETHHIM [ pacXodaM, TBIC. WT. |OasUCHOM
©a3MCHE OTUYe THEN nepmon nepmon nepuone,
nepmon nepmon Oas3MCHEM | OTUETHBIM | TEIC. WT.
nepmon nepunon
1 240 235 700 800 192,0 188,0 168,8
2 260 256 650 650 169,9 166,4 169,0
3 270 260 600 500 135,0 130,0 162,0
NToro 255,9 248,4 1950 1950 496,0 484 .4 499,0
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(cpenHe-
B3BEUIeHHEBIN)

(cpenHe-
B3BEUIeHHEIN)

Mo gaHHbIM Tabnuukl 18.6 Virp.H cocTaBuT:
484 .,4 499,0 248.,4
Urp.u. = (--——--- X ———— ) x 1000 = ——————- = 0,971, Tv.e. 97,1%.
1950 1950 255,9

M3 pacyeTa BMOHO, YTO CHWXEHWe yaenbHoro pacxoda getanen A Ha 1 MfH. BaroHo-kM Mo rpynne gopor
coctaBuno 2,9%, 4to O3HA4yaeT IKOHOMWIKO 7,5 LUT. HA Kaxabll MWMNNWOH BaroHo-kM npobera. Ha Becb npober
BaroHOB B OTYETHOM nepuoae 3KoHomust aetanen A coctaBnseT 499000 - 484400 = 14600 (wT.). MNMpu atom
CHWXeHWe yaenbHbIX pacxodoB AeTanen Ha Kaxaow gopore B OTAENbHOCTW OTPasvrocb Ha rpynnoBOM MHAEKCE
cneaywowum obpasom:

Umop.u = ( 484400 /1950) / 496000/1950) = 0,976 , T.e. 97,6%.

Takvum 06pa3oM, 3a CHET CHWXEHUS yaenbHOro pacxoga getanen A Ha MUMMMOH BaroHO-kM npobera Ha
KaXaon Jopore Mx CpefHUn yaenbHbI pacxod cHuauncsa Ha 2,4%, yto obecneumno akoHomuio 11,6 ThiC. LWITYK
(496000 - 484400) Ha o6Lmi npober BaroHOB Mo TpeM JOporam B OTHETHOM nepuoe.

Kpome TOro, B OTY4E€THOM nepuoge NPOU3OLUNN CTPYKTYpPHbIE COBWUMM Mexay foporamu B obuiem npobere
BaroHoB: gons goporu N 1, uMmetolen HanMeHbLWKA yaernbHbIn pacxod getanen A, nosbicunack ¢ 35,9% o 41,0%,
a pona goporn N 3 noHumsunacb ¢ 30,8% po 25,6%. B pesynbtate npomsowwno AOMOMHUTENBHOE CHWXeHue
CpefHero yaoenbHOro pacxoja AaHHblX AeTaner Ha 1 MMH. BaroHo-km npobera no Tpem goporam Ha 0,5%, yto
06ecneymno 3KOHOMMIO B OTYETHOM nepuofe ewe 3 Toic. wTyk (14600 -11600) mnnm (499000 - 496000).

OOwWune nHAeKCbl AVMHAMUKN yOenbHbIX pacxO4oB AalT 0DOO6LLIEHHYH0 CPEeaHIo XapaKTepuUCTUKy U3MEHEHMS
MaTepranoeMKoCTU NPOAYKLMM B OTYETHOM Nepuoae No CpaBHEHMUIO C 6A3UCHBIM.

MpuvBegeHHble  MeToAMYeckMe  noaxodbl K MpoBedeHuM0  aHanmM3a  pakTudeckoro  pacxoga
MaTepuanbHO-TEXHUYECKUX PECYPCOB, OLIEHKM MPOrpecCuBHOCTU HOPM pacxoda C UCNOSb30BaHNEM Ka4YeCTBEHHbIX U
KOMNMMYECTBEHHbIX NOKasaTenen Moryt ObiTb UCNONb30BaHbl Npy pa3paboTke TEXHUKO-IKOHOMUYECKMX 06OCHOBaHMIA
Nno KOppeKkTMpoBKke HOpM pacxoga MTP.

18.3 KoppekTnpoBka HOpM pacxofa matepuanos n
3anacHbIX YacTen Ha TeXHUYecKoe
obcnyxXnBaHue N PEMOHT TEXHUYECKMX CPeaCcTB

18.3.1 O6Lune nonoxeHus

KoppekTupoBka HOpM pacxofa matepuarnoB M 3anacHblX YacTel [OSMKHa Npou3BOAUTHLCS Ha OCHOBaHWUU
OaHHbIX aHanunsa 9 deKTUBHOCTU NCMONb30BaHNS MaTepuanbHO-TEXHUYECKUX pecypcoB. [pu aTom Heobxoanmo
y4YuUTbIBaTb pes3yrnbTaTbl BHEAPEHHbIX WY MAaHUPYeMbIX MEPOMNPUATUIN, CBSA3aHHbBIX C MCMonb3oBaHWem 6onee
3KOHOMWYHbIX BWOB Chipbs U Matepuanos, COBEPLUEHCTBOBAHMEM TEXHOMOMMYECKMX NMPOLIECCOB Y KOHCTPYKTOPCKUX
pa3paboToK, MOBbILEHWEM YPOBHS MWCMOMb30BaHWS BTOPWMYHbLIX PECYPCOB, MMKBMOAUMM M3NUWHWX MOTEPb B
Nnpou3BOACTBE, TPAHCMOPTUPOBKE, XPAHEHUUN U T.A.

Mpy nnaHmpoBaHUKM (KOPPEKTUPOBKE) HOPM Ha O4YepefHOM nepuog B KayecTBe Gasbl Ansi pacyeTa HOpM
pacxoda Ha npeanpuaTUAX cnegyeT MCMonb3oBaTh (PaKTUYECKyld HOPMY pacxofa, ecrniv ee BenuyMHa Huxe
YyTBEPXAEHHOW HOPMbI.

Mopa dakTu4eckon HopMoKn pacxoda Ha eauHWLy NPOAYKUUKN B AaHHbLIA MOMEHT BPEMEeHW crneayeT noHMMaTh
HOpMYy, MONyYEHHYO B pesynbTaTe ydeTa B BeNWYMHE MNMNaHOBOW (OEWCTBYIOLLEW, YTBEPXAEHHON) HOPMbl BCEX
M3MEHEHNIN, CBA3aHHbLIX C BHEAPEHWEM OpraHM3auNOHHO-TEXHUYECKUX MEpPONpUATUIN, BbI3biBaAOLINX W3MEHEHUue
pacxoga matepuana. VisaMeHeHns MoryT ObiTb Bbl3BaHbl CHIEAYIOLWMMMN MPUYNHaMMK:

KOHCTPYKTOPCKMUMM,

TEXHOMOrM4YeCcKUMMU,

OopraHn3auMoHHbIMKY, CBSA3aHHLIMU C peopraHusaumert Npon3soacTsa.

Mpn aToM crieayeT BblAENUTL pa3oBble OTKMOHEHUSA OT HOPM pacxofa Bbl3BaHHbIE:!

N3MEHEHMEM KOHCTPYKUMU N3fenns no TpeboBaHuio 3akasyumka;

N3roToBNEHMEM AONOMHUTENbHbBIX AeTanemn 1 y3nos no TpeboBaHWIo 3aKkasuunka;

OOMNOMHWTENbHBIM PacxogoM MaTepuanoB B pesynbTate noTepb OT Opaka npu MpPoOM3BOACTBE UMK
BbIMNONHEHMN paboT u T.4.

YKasaHHble OTKMOHEHWs1 He YYUTLIBAITCA MPU KOPPEKTUPOBKE HOPM WM OroBapuBaloTCA MO  KaXaon
HOMEHKaTypHOM NO3ULIMN B NPUMEYaAHNN.

McxogHon wuvHdopMaumen [Ons KOPPEKTUPOBKM HOPM pacxoda MaTepuanoB W 3anacHblX 4acTemn
3KCnnyaTupyembix BUOOB TEXHUYECKUX CPEACTB ABMAIOTCA:
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NU3MEHEHUS, BHECEHHble B MNOAJNIMHHMKN paboyen KOHCTPYKTOPCKOW, 3KCMnyaTauMOHHOW W PEMOHTHOWN
JOKyMeHTauuu;

YTOYHEHWe pecypcoB AeTanen, y3rnoB 1 B1uaa TEXHUYECKOro cpeacTea B LEenow;

MHopMaLMA O pakTMYEeCKOM pacxofe 3anacHblX YacTen U MaTepuarnos;

OTYEeTHble AaHHble O BeNnu4MHe, CocTaBe N TEXHUYECKOM COCTOSIHUW JKCMyaTUpyeMoro napka TexXHUYecKnx
CpencTB, €ero cpegHeroqoBoW HapaboTke W KOMMYECTBE  BbIMOJTHAEMbIX Pa3NMYHbIX BUOOB  TEXHUYECKUX
obcnyxnBaHuii 1 PEMOHTOB.

lMocne npekpalleHna Bbinycka OTAENbHOrO BMAa TEXHWYECKOro cCpeactBa KOppeKkTUpoBKa HOPM pacxoda
3anacHbIX YacTer npodosmkaeTcs OO0 roda CHATMS C 3KcnnyaTauum U CrnvcaHus nocrnefHer naptuy 3Toro Bmaa
TEeXHUYeCcKoro cpeacrTaa.

18.3.2 CywecTtByOLWMIA NOPAOOK KOPPEKTUPOBKM HOPM pacxofa MaTtepuarnoB M 3anacHbiXx 4acTen Ha
TexHu4Yeckoe obCcnyxmBaHMe U peMoHT TexHu4eckmx cpeacts OAO "PX[O"

Mopsgok paspaboTkn, YTBEPXOEHWS U KOPPEKTUPOBKM HOPM pacxoda (B HaTypanbHbiXx eauHUuax)
MaTepuanos, o60pynoBaHuMs, 3anacHbIX YacTen N Apyrux MaTepranbHO-TEXHUYECKUX PECYPCOB Ha MOOEPHU3ALMIO
NMOABMXHOIO COCTaBa, PEMOHT M TexXHU4eckoe OOCnyXuBaHWe MOABUXKHOrO CoCTaBa, MyTEBOW TEXHWKU U OpYyrux
TEXHUYECKNX CPEACTB MHPaACTPYKTYpbl XKene3HO4OPOXHOro TpaHcnopTa obLiero nonb30BaHUS, NpvHagnexalmnx
OAO "PXL", a Takke nopsgok paspaboTkm HOpM OTAenbHbIX BWOOB 3anacoB onpegeneH "PernameHTom
pa3paboTkn M YTBEPXKOAEHUS HOPM pacxoda MaTepuanbHO-TEXHUYECKMX PECYPCOB Ha PEMOHT u obcrnyxuBaHue
TexHnyecknx cpeacts OAO "PXK[O" v HOpM oOTAenbHbiX BMAOB 3anacoB MaTepuanbHO-TEXHUYECKUX PecypcoB”,
yTBepXaeHHbIM pacnopshkeHnem OAO "PXXO" ot 3 anpens 2006 r. N 585p.

MpenonoxeHns no paspaboTke n KOPPEKTUPOBKE HOPM AN1S BKIOYEHMS B MPOEKThbI NaHOB NOAroTaBNMBaTCs
npuMyacTHbiMKM  genapTameHTamu  (ynpaeneHuaMn), a Takke dunmanamm W OPYrMMUA  CTPYKTYPHbIMU
nogpasgeneHnamn OAO "PX[" (ganee - QyHKUMOHANbHBLIN 3aKas3ynk) M HaMpasBnslTCa B YnpasneHue
NNnaHMpoBaHMs N HOPMUPOBAHUSA MaTepUanbHO-TEXHNYECKUX PECYPCOB (Aanee - 3aKasyuk).

MpeonoxeHns OOMXKHbI cogepXaTb MHOPMaUMIO O HaUMeHOBaHUW pa3pabaTbiBaeMbix HOpM, 06racTu ux
NPUMEHEHUS, UCNONHNTENE, CPOKaxX U CTOMMOCTM paboT MO KOPPEKTUPOBKE Unu paspaboTke HOpM.

UcxogHyto uvHdopmaumio  ana  pas3paboTkm U KOPPEKTUPOBKM HOPM  MUCMOMHUTENO MNpeacTaBnset
PYHKLMOHanNbHbIA 3aka3vmk. Hopmbl pa3pabaTbiBaloTCa U KOPPEKTUPYIOTCS C Y4ETOM MCMOMNb30BaHUA COBPEMEHHbIX
MaTtepuarnoB U u3genuim, pekoMeHO0BaHHbIX K MPUMEHEHUIO PYHKUMOHaNbHbIM 3aKa34ykoM, NepeaoBblX TEXHOMOrm
pPEMOHTa, BOCCTAHOBIEHUSA U YNPOYHEHUS U3HOLLEHHbIX AeTanewn 1 BbiNONMHEHUS Apyrux TpeboBaHun.

PaspaboTka n KOppeKkTMpoBKa HOPM pacxofa MaTepuanbHO-TEXHUYECKUX PECYPCOB Ha PEMOHT MOABMXKHOMO
coCcTaBa OCYLLECTBMSAETCA Ha OCHOBaHWM PYKOBOACTBa MO PEMOHTY, YTBEpPXX4aeMoro nepsbiM BULE-MPEe3UaEHTOM
OAO "PX[O".

Mpn KoppeKkTUpoBKe AEUCTBYIOLLMX HOPM (PYHKUMOHAaMNbHbLIM 3aKa3ynMKkoMm MpeacTaBnseTcs COOTBETCTBYOLLEE
TEXHUKO-3KOHOMMYeckoe 060CHOBaHNE N3MEHEHUSA HOPMUPYEMBIX MOKa3aTeNen.

Mpn cocTaBneHMN TEXHUKO-3KOHOMMYECKMX OBOCHOBaHW HEOOXOAMMOCTM KOPPEKTUPOBKM HOPM pacxoaa,
uenecoobpasHo UCnonb30BaTh NPUBEAEHHYIO B MpeabiayLiux nogpasgenax MeTogonorno aHanusa apekTMBHOCTH
NCnonb30BaHNA MaTepmnanbHO-TEXHUYECKNX PECYPCOB.

[aHHble npoBefeHHbIX TEXHUKO-3KOHOMMUYECKMX OOOCHOBaHWIA OOpMASIOTCA Takke M B BuAe TabnuuHbIX
JaHHbIX 0 dhakTudeckom pacxoge MTP no kaxgonm HOMEHKNaTypHOW nNo3vuuu, BenuuvHe AeuCTBYLWen u
pa3paboTaHHOM (CKOPPEKTMPOBAHHOW) HOPMbI K cTommocTn MTP Ha eguHMuy npogykumm Mo LeHawm,
pekoMeHaoBaHHbIM PocxkenaopcHabom Ha pacyeTHbIA Nepuos.

Hopmbl € ykasaHuem cpoka Mux OEeWCTBUSA YTBepXaalTca nepBbiM Buue-npesungeHtom OAO "PX[O".
MakcumanbHbI  CPOK  dencTBus HopMm cocTtaenseTr 5 net. [lpn HeobxogmmocTn (B cnyyae W3MEHeHus
TEXHOMOrM4eckoro nNpoLecca aKcnnyataumm, pEMOHTa, TEXHUYECKOTO 0BCNYyX1BaHWUSA, N3MEHEHUS KayecTBa U Cpoka
Ccnyx0bl NPUMEHAEMbIX MaTepuanoB, 3anacHbix YacTer 1 o6opyaoBaHuUst U AENCTBUSA ApYrux hakToOpoB, BAUSIIOLLNX
Ha pacxofd MaTepuanbHO-TEXHUYECKUX PECYPCOB) HOPMbI NoANexaT KOPPEKTUPOBKE B YCTAHOBIEHHOM PErfnaMeHToM
nopsake.

Cnucok nuTtepatypsbl

1.TOCT 14.322-83. HopmupoBaHue pacxoga matepranoB. OCHOBHbIE NOMOXEHUS.

2.TOCT 18322-78. Cuctema TEXHUYECKOrO 06CNY>KUBAHUSA Y PEMOHTA TEXHUKU. TePMUHBI U onpeaeneHuns.

3. TOCT30167-95. PecypcocbepexeHue. lMopsagok ycTaHOBNEHUA nokasaTtenemn pecypcocbepexeHusa wu
OOKyMeHTaumMn Ha NpoayKLMIO.

4. TOCT P 52104. PecypcocbepexeHue. TepMuHbl U onpegeneHuns.

5. TOCT P52106-2003. PecypcocbepexeHue. ObLume NonoxeHms.

6. "O6wepoccunckun knaccudpumkatop npogykummn" N OK 005-93, yTBEpXOEHHbIN MNOCTaHOBMEHUEM
loccranpapta Poccum ot 30 gekabpst 1993 r. N301.
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7. "PernameHT pa3paboTku 1 yTBEpXKAEHUst HOPM pacxoda MaTtepuarnbHO-TEXHUYECKMX PECYPCOB Ha PEMOHT U
obcnyxunBaHue TtexHudeckux cpeacts OAO "PXKO" n HOpM oTAenbHbIX BUAOB 3anacoB MaTepuanbHO-TEXHUYECKNX
pecypco”. OAO "P>XX[" ot 3 anpens 2006r. N 585p.

8. WMHcTpykumss no odopmreHuio HOpPM pacxoda MaTtepuanoB W 3anacHblX 4YacTerm Ha TexHuyeckoe
obcnyxuBaHne, peMOHT U MoAepHu3aumio TexHudeckux cpeacts OAO "PXKO" N 1123p ot 19 utoHa 2007r.

9. WHctpykuma N T BHUWMDKT 0502/7-01 "BocctaHoBneHuMe MNOABWMXHOIO cocTaBa Tuna "Ban"
ra3oTepMmMYeCcKUM HanblneHmem".

10. WHctpykuuma N TU BHUWMMKT-0501/-99 "YnpouHeHWe 3nemMeHTOB aBTOCLEMNHOro YCTpOWCTBa
ra3onopoLLKOBOW HarnmnaBkon Ha nponaHe".

11. VIHCTpYyKUUSA NO HOPMMPOBAHMIO pacxoda CBapOYHbIX MaTepuarnoB Ha NPeAnpUATUSX XeNe3HOAOPOXHOro
TpaHcnopTta N 77/70-156 ot 03.02.88r.

12. WHCTpyKuMK, pyKOBOACTBA MO TEXHUYECKOMY ODOCNYXMBAHUIO M PEMOHTY PasfMyHbIX BUOOB TEXHUYECKUX
cpeacts OAO "PXX[I".

13.TOCT 103-76. Nonoca ctanbHas ropsyekaTaHasi. CopTameHT.

14.TOCT 19425-74. banku ABYTaBpPOBbIE U LUBENNEPbI CTanbHble cneumansHble CopTameHT.

15. FTOCT 2590-88. NpokaT cTanbHOM ropsiiekaTaHblin Kpyrnbii. CopTameHT.

16. TOCT 2591-88. NpokaT cTanbHOW ropsyekaTaHbin kBagpaTHbln. CopTameHT.

17.TOCT 2879-88. NpokaT cTanbHOW ropsayekaTaHbil LWecTurpaHHbIn. CopTameHT.

18.TOCT 3262-75. Tpybbl cTanbHble BOAOra3onpoBoaHbIe. TexHUYeCKe yCrioBusl.

19. FOCT 494-90. Tpybbl NatyHHble. TexHu4Yeckne ycrioBus.

20. TOCT 5267.0-90 - TOCT 5267.13-90. [lNpocdunu ropsavekaTaHble ANsi BaroHOCTpoeHuda. Ob6wue
TexHun4yeckune ycnosus - CopTameHT.

21.TOCT 617-90. Tpyb6bl MegHble. TexHu4Yeckune ycroBus.

22. TOCT 7062-90. NokoBKku 13 yrnepoancTon 1M NermpoBaHHON CTanu, U3roToBNsSEMble KOBKOW Ha npeccax.
Mpunycku n gonycku.

23.TOCT 7417-75. Ctanb kanubpoBaHHaga kpyrnasi. CopTameHT.

24.TOCT 7505-89. MokoBKM cTanbHble WTaMnoBaHHbIe. [1onycku, MPUNycKn U Ky3HEYHbIE HamMyCKu.

25. FTOCT 7829-70. lNokoBku 13 yrnepoancTon 1 nerMpoBaHHON CTanu, 3roToBnseMble KOBKOW Ha MOMOTax.
Mpunycku n gonycku.

26.OCT 82-70. Npokat cTanbHON ropsveKkaTaHbIvi LUIMPOKOMOMOCHbIN
yHuBepcanbHbin. CopTaMeHT.

27.TOCT 8239-89. [isyTraBphbl cTanbHble ropsayekataHblie. CopTaMeHT.

28.OCT 8240-97. Wsennepsbl cTanbHble ropsiyekaTaHble. CopTameHT.

29.OCT 8509-93. Yronku ctanbHble ropsyekaTtaHble paBHOMNOMNoYHble. CopTameHT.

30.FOCT 8510-86. Yronku ctanbHble ropsyekaTaHble HepaBHOMONOYHble. COpTaMeHT.

31.FOCT 8559-75. Ctanb kanubpoBaHHasa kBagpaTHad. CopTamMeHT.

32.OCT 8560-78. lNpokaT kannbpoBaHHbIN LLeCTUrpaHHbIA. COpTaMeHT.

33.TOCT 8639-82. Tpybbl cTanbHble KBagpaTHbIE U NPAMOYronbHble. CopTamMeHT.

34.TOCT 8732-78. Tpybbl cTanbHble GeCLOBHbIE ropsiye-gedopMmnpoBaHHble. CoOpTaMeHT.

35.TOCT 1320-74. Babbu1Tbl ONOBAHHbIE U CBUHLIOBbIE. TEXHUYECKME YCNOBMSI.

36.OCT 19738-74. Npunown cepebpsaHble. Mapku.

37.TOCT 21438-95. Cnnasbl LMHKOBbIE aHTU(PUKLMOHHBIE B YyLLIKaX. TEeXHUYECKMNE YCIIOBUS.

38.TOCT 21930-76. Npvnon 0foBAHHO-CBUHLIOBbIE B YyLLKaXx. TexHU4Yeckme ycrnosus.

39.TOCT 21931-76. lNpunou ofoBsIHHO-CBUHLOBbIE B U3Aenusix. TexHU4YecKmne yCrioBusl.

40. TOCT 4515-93. CnnaBbl MegHO-bochopucTbie. TeXHUYECKME YCNOBMS.

41. TOCT 16037-80. CoeanHeHusa cBapHble cTanbHbIx TpybonpoBoaoB. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE
3ANeMeHTbI 1 pa3mepsbl.

42. TOCT 5264-80. PyyHaa gyroBasa cBapka. CoeguHeHusi cBapHble. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE
3NeMeHTbI 1 pa3mepsl.

43. BCH 416-81 "O6wwme npoM3BOACTBEHHbIE HOPMbI pacxoda matepuanoB B cTtpouTtenbctee”, C6opHuk 30,
1990r.

44. TOCT 12294-66. Jlak anekTpon3onsauMoHHbIN NPonMToYHbIA PJ1-98. TexHuveckue ycnosus.

45.TOCT 12652-74. CTEKNOTEKCTONUT SMNEKTPOTEXHNYECKNIN NMUCTOBON. TEXHNYECKME YCIIOBUS.

46. TOCT 14256-2000. J1eHTbl TKaHble 3MEeKTPO- N TENNON30NALMOHHBbIE. TeXHUYECKME YCITOBUSI.

47.T'OCT 15865-70. Jlak anektponsonsunoHHbin MJ1-92. TexHnyeckne ycnosus.

48.TOCT 23779-79. bymara acbecTtoBas. TexHn4Yeckune ycrioBus.

49. TOCT 2824-86. KapToH 3neKTpou3onsAUMOHHbINA. TexHn4Yeckne ycnoBus.

50. FTOCT 2910-74. TeKCTONMT 3NEKTPOTEXHUYECKNIA NINCTOBOW. TeXHNYECKNE YCIOBUS.

51.TOCT 4514-78. JleHTbl AN 3NEKTPONPOMbILLIIEHHOCTU. TeXHUYECKME YCITOBUSI.

52. TOCT 5937-81. JleHTbl 9MNEKTPOU3OMAUMOHHBbIE W3 CTEKMSHHbIX KPYYEHbIX KOMMEKCHbIX HUTEN.
TexHnyeckue ycrnosus.
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53.TOCT 6120-75. MukaHuT rubkuii. TexHu4yeckune ycroBus.

54.TOCT 6121-75. MukaHuUT NpoknagoYHbIv. TexHu4eckue ycnoBusl.

55. TOCT 6244-70. Jlakm anekTpou3onsauMOHHbIE NponuTOYHble Mapok BT987, BT-988. TexHuueckue
ycrnoBusl.

56.

57.

58.

FOCT 8018-70. llak aneKkTpon3onsALMOHHbIN NPONUTOYHBIN [P-95. TexHuveckue ycnosus.
FOCT 8727-78. CTEKNOMUKAHUT rMBKknI. TexHn4eckne ycnosus.
TY 05758799-011-96. MNeHKOCUHTOKAPTOH.
59. TY 05758799-015-96. MukaH1T (pOPMOBOYHBIN.
60. TY 16-503.030-80. JleHTa cntoguHMToBasa HeNponuTaHHas.
61. TY 16-503-052-78. Cteknocniogonnacrt.
62. TY 3491-079-05758799-2002. CTeKknoTKaHb aNeKTPON30NALMOHHaS.
63. TY 3492-002-05758799-98. Cntogonnact (hOpPMOBOYHbIN apMUPOBAHHBIN.
64.OCT 10018-79. Meapb umMaHucTasa TexHuyeckasi. TexHn4eckune ycroBus.
65. TOCT 10652-73. PeaktuBbl. Conb anHatpueas atunengmammH-N, N, N', N'- TeTpaykCcyCHOM KMCMOTbI
2-BogHas (TpunoH b). TexHnyeckne ycnosus.
66. TOCT 10730-82. BewectBa TekcTunsHo-scnomoratensHble. MNpenapat OC-20. TexHuyeckme ycrosusi.
67.OCT 11311-76. ®eHON KAMEHHOYroNbHbIA. TEeXHUYECKNEe yCrnoBus.
68. TOCT 1180-91. AHOAbI UMHKOBBIE. TEeXHUYECKME YCITOBUSI.
69. OCT 13078-81. Ctekno HaTpueBoe xuakoe. TexHn4eckne ycnoBus.
70.TOCT1415-78. deppocunuumin. TexHnyeckue TpeboBaHUA 1 YCIIOBUSA NOCTaBKU.
71.TOCT 1468-90. AHoabl kKagMueBble. TexHUYeckne ycrnoBus.
72.TOCT 16106-82. HadptannH KOKCOXMMUYECKUIN. TEeXHUYECKME YCIIOBUS.
73.TOCT 1625-89. dopManuH TexHN4eckuin. TexHn4eckme ycnosus.
74.TOCT 177-88. Bogopoaa nepekucb. TexHn4eckune ycrnoBus.
75.TOCT 19347-99. Kynopoc MeaHbINn. TexHnyeckme ycnosus.
76. TOCT 19790-74. Cenutpa KanveBas TexHW4Yeckasd (Kanum a3oTHOKWUCTIbIA TexXHU4eckuin). TexHudeckue
yCcrnoBusl.
77.
78.
79.
80.

FOCT 19906-74. HATpUT HaTpuUsa TEXHUYECKUIA. TexHnYeckme yCrioBusi.

FOCT 201-76. TpuHaTtpundocdar. TexHn4yeckme ycnosusi.

FOCT 2053-77. PeaktuBbl. HaTpun cepHUCTbIN 9-BOAHbINA. TexHUYecKne ycnoBus.
FOCT 20799-88. Macna nHaycTpuanbHble. TexHU4eckne ycrnosus.

81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.

MeTogbl KOHTpONS.
95. FOCT 3758-75. PeaktuBbl. ANMOMUHUI CEPHOKMCABIN 18-BOAHLIN. TexHUYeckme yCrioBusi.

FOCT 2080-76.
FOCT 2132-90.
FOCT 2184-77.
FOCT 2210-73.
FOCT 2263-79.
FOCT 2407-83.
FOCT 2548-77.
FOCT 2567-89.
FOCT 2651-78.
FOCT 2652-78.
FOCT 2665-86.
FOCT 3118-77.
FOCT 3252-80.

FOCT 3647-80. Matepmanbl wnudosBaneHble. Knaccudgukauusa. 3epHUCTOCTb M 3€pPHOBOM COCTaB.

HaTtpuin ykCyCHOKUCHbIN TEXHNYECKMI. TexHuYeckme ycrnoBus.
AHoab! HVKeneBble. TexHn4eckne ycnoBus.

KucnoTta cepHas TexHuyeckas. TexHudeckue ycrioBus.
AMMOHUI XNOPUCTBIN TEXHNUYECKUI. TexHnYeckne ycrioBus.
HaTp eakuit TexHudeckuin. TexHUn4ecKne ycrosus.
Kap6toprsaTop ApeBeCHOYrofbHbIA. TeXHUYeCckme ycnoBus.
AHrMapua XxpoOMOBbIA TEXHUYECKUNA. TexHUYecKne yCnoBus.
Kucnota propmuctoBogopoaHas TexHuyeckas. TexHuyeckue ycriosus.
HaTtpusa Guxpomat TexHu4Yeckunin. TexHn4eckue ycnoBmsl.
Kanusa GuxpomaTt TexHuyeckui. TexHuyeckme ycnosus.
Hukenb CepHOKUCTILIN TEXHUYECKUIA. TEXHNYEeCKne ycnoBus.
Peaktusbl. Kncnota consiHas. TexHnyeckue ycrosusi.

Knen me3apoBbii. TexHn4eckne ycnosus.

96. OCT 3762-78. PeakTvBbl. AMMOHWIA YINEKUCIbIN KUCNBINA. TEeXHNYeCcKne yCroBus.
97.TOCT 4-84. Yrnepoa 4eTblpexxiopucTblil TEXHUYECKUNA. TexHu4Yeckme yCrioBusi.

98. FOCT 4038-79. Peaktusbl. Hukens (Il) xnopug 6-8ogHbIN. TexHUYeCKMe yCnoBus.
99.OCT 4108-72. PeaktuBbl. Bapun xnopug, 2-BogHbl. TexHUYeCKne ycnoBus.

100. FOCT 4165-78. Peaktusbl. Megp (Il) cepHokmcnas 5-sogHas. TexHuveckne ycnosus.

101.
102.
103.
104.
105.
106.
107.
108.
109.

FOCT4204-77.

FOCT 4221-76.
FOCT 4233-77.
FOCT 4238-77.
FOCT 4456-75.
FOCT 4463-76.
FOCT 4568-95.
FOCT 5100-85.
FOCT 5845-79.

Peaktusbl. Kucnota cepHas. TexHnyeckue ycriosusi.

Peaktusbl. Kanuii yrnekucnsin. TexHU4YecKne ycrnosus.

PeaktnBbl. HaTpuii xropucTtbeii. TexHuyeckme ycrnoBus.

Peaktusbl. KBacLbl antoMoaMmmoHuiiHbIe. TexHNYeckne ycnosus.
Peaktusbl. Kagmnin cepHokucnbin. TexHn4eckue ycnosus.

PeaktnBbl. HaTtpuii hTopucCTbii. TexHuyeckme ycrnoBus.

Kanun xnopuctbin. TexHn4eckne ycnosus.

Copa KanbuMHUpOBaHHas TexHUYeckas. TexHu4Yeckune ycrnoBus.

Peaktusbl. Kanuit-HaTpuin BUHHOKUCNbIA 4-BOAHbBIN. TeXHNUYECKue ycnoBus.
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110. FOCT 6034-74. [lekcTpuHbl. TexHu4eckne ycnosus.

111.TOCT 6217-74. Yronb akTUBHbIA ApeBeCHbIN ApobneHbln. TexHudyeckme ycroBusi.

112. TOCT 6221-90. AMMMaK XUOKUA TEXHNYECKMI. TEeXHNYECKMEe YCroBHS.

113.TOCT 6259-75. PeaktuBbl. [MuuepuH. TexHnyeckne ycnosus.

114. TOCT 6318-77. HaTpuii CEpHOKUCTIbIA TEXHUYECKMI. TeXHNYeCcKne ycrnoBus.

115. FTOCT 6344-73. PeaktuBbl. TUOMOYEBUHA. TEXHUYECKNE YCIIOBUS.

116. TOCT 6411-76. Macna umnuHapoBble Tskenble. TexHu4Yeckmne ycroBusl.

117.TOCT 6552-80. PeaktuBbl. Kucnota optodoccopHas. TexHnyeckne ycnoBus.

118. TOCT 6816-79. Kanui »xene3ncTocuHepOaAUCTbIN TEXHUYECKUIA. TexHuYeckme yCrioBusi.

119. TOCT 6981-94. Kynopoc »enes3Hbln TEXHUYECKNIA. TexHUYecKkne ycrnoBus.

120. TOCT 701-89. Kucnota a3oTHasi KOHUEHTpPUpOBaHHas. TexHn4eckne ycrnoBus.

121.TOCT 767-91. AHoabl MeaHble. TexHUYeCKne yCrioBus.

122. TOCT 828-77. HaTpuin a30THOKUCHIN TEXHUYECKUI. TeXHUYECKMe yCrnoBus.

123. TOCT 8429-77. bypa. TexHu4eckue ycrosusi.

124. TOCT 8464-79. HaTpuihi LMaHNCTbIA TEXHUYECKMI. TexHUYecKne ycnoBus.

125. TOCT 857-95. Knucnota consiHasi CUHTETUYECKas TexHu4eckas. TexHn4eckne ycrnosus.

126. TOCT 860-75. OnoBo. TexHn4Yeckme ycrnosus.

127. TOCT 8723-82. Kynopoc uUnMHKOBbIN. TexHN4eckne ycrnosus.

128. TOCT 9-92. AMMUaKk BOAHbIN TEXHUYECKUIA. TexHu4Yeckme ycrioBusi.

129. TOCT 9285-78. Kanusi ruapat OKACKU TEXHUYECKUA. TexXHU4eckue ycnoBusl.

130. FOCT 9656-75. PeaktuBbl. Kncnota 6opHas. TexHuyeckne ycnosus.

131. TOCT 9968-86. MeTuneH xnopucTbln TEXHUYECKUNA. TexHudeckme
ycrnoBus.

132. TOCT P 51575-2000. Conb noBapeHHas nuuieBas MoavpoBaHHasa. MeToabl onpegeneHusa noga wu
Tuocynbara HaTpus.

133. TY 113-38-136-96. Hatpui xene3anctocMHepoancTbIn.

134. TOCT 1003-73. CukkaTuBbl HapTeHaTHble Xuakne. TexHn4eckme ycnosus.

135. TOCT 10214-78. ConbBeHT HedPTAHON. TexHN4eckne ycrnosus.

136. TOCT 10277-90. lUnaTtnesku. TexHu4eckne ycnosus.

137.TOCT 12034-77. Omanu mapok MI-165, MJ1-165MM 1 MC-160. TexHu4eckue ycrnosusi.

138.TOCT 12707-77. I'pyHTOBKM chocdhaTmpyrolime. TexHu4eckme ycnoBmsl.

139. FOCT 1347-77. Nak BT-783. TexHu4yeckne ycnosus.

140. TOCT 14710-78. Tonyon HedTAHON. TexHU4ecKkne ycnosus.

141. TOCT 14923-78. Omanu Nd-223. TexHn4eckune ycrnosms.

142. TOCT 1571-82. Ckunuaap XuUBUYHBIA. TeXHUYECKNe YCroBus.

143.TOCT 15865-70. lNlak anekTpondonsAumoHHbin MI1-92. TexHuyeckme ycnosus.

144.TOCT 15943-80. Omanb anektpousonaumoHHas 3l-91. TexHnyeckune ycnosus.

145. TOCT 18187-72. Pa3baBuTenu onsa anekTpookpacku mapku PO. TexHuyeckue ycnosus.

146. TOCT 18188-72. PactBoputenu mapok 645, 646, 647, 648 ansa nakokpacovHbIXx MaTepuarnos.
TexHnyeckue ycrnosus.

147.TOCT 18953-73. NcTouHukn nutaHus anektpudeckue FCl. OBwue TexHnyeckne ycnoBus.

148. TOCT 190-78. Onndra okcorb. TexHu4eckne ycnosus.

149. TOCT 19024-79. Omanu AC-182. TexHn4eckme ycnosus.

150. TOCT 1928-79. ConbBEHT KAMEHHOYrOSbHbIA. TeXHUYECKNe yCroBus.

151. TOCT 20481-80. Omanu MJ1-1110. TexHu4eckne ycnosus.

152. TOCT 23143-83. Omanu 3l-773. TexHn4yeckne ycnosus.

153. TOCT 24709-81. Omanu 3l-140. TexHn4eckne ycnosus.

154. TOCT 25129-82. 'pyHTOBKa [®- 021. TexHn4Yeckme ycnosus.

155. TOCT 25718-83. 'pyHTOBKM AK-069 1 AK-070. TexHuyeckne ycnosus.

156. TOCT 2768-84. ALETOH TEXHUYECKUN. TexHUYeCKme ycnoBusl.

157. TOCT 28379-89. lWUnaTtnesku 3MM-0010 n 3r1-0020. TexHu4eckne ycnosus.

158. TOCT 2874-82. Boga nutbeBas. [MrneHnyeckme TpeboBaHnst U KOHTPOIb 3a KaYECTBOM.

159. FOCT 3134-78. YanT-cnmput. TexHn4eckue ycrioBus.

160. TOCT 5406-84. Omanu HU-25. TexHn4yeckne ycnosus.

161. TOCT 5631-79. lNlak BT-577 n kpacka BT-177. TexHn4yeckme ycnosus.

162. TOCT 6244-70. Jlakm 3neKTpou3OnsUMOHHbIE MponuMTOoYHble Mapok BT-987, BT-988. TexHunyeckune
ycrnoBus.

163. TOCT 6465-76. Omanu MP-115. TexHnyeckme ycnosus.

164. TOCT 6586-77. Kpacka yepHasa ryctoTeptas MA-015. TexHuyeckue ycnosusi.

165. TOCT 6631-74. Omanu mapok HL-132. TexHu4eckue ycnosus.

166. TOCT 6709-72. Boga guctunnmMpoBaHHas. TexHu4Yeckme ycrioBusl.
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167. TOCT 7313-75. Omanu XB-785 n nak XB-784. TexHn4yeckme ycnosus.

168. TOCT 7827-74. PactBoputenu mapok P-4, P-4A, P-5, P-5A, P-12 ona nakokpaco4Hbix MaTepuarnos.
TexHnyeckue ycrosus.

169. TOCT 7931-76. Onuda HaTypanbHas. TexHu4eckne ycnosus.

170. TOCT 8017-74. Nak BT-99. TexHn4eckune ycnosus.

171. TOCT 8292-85. Kpacku MacnsiHble LiBETHblE rycToTepTble. TexHn4Yeckme ycnosus.

172. TOCT 8313-88. 3Tnnuenno3onbB TEXHUYECKUA. TexHU4eckue ycnoBusl.

173. TOCT 9109-81. 'pyHTOBKM PJ1-03K 1 ®J1-03XK. TexHnyeckne ycnosus.

174.TOCT 9151-75. Smanu mapok [$-92. TexHnyeckme ycnosus.

175. TOCT 926-82. Smansb NP-133. TexHnyeckme ycnosus.

176. TOCT 9410-78. Kcunon HedTsiHOW. TexHuYeckune ycroBus.

177.TOCT 9880-76. Tonyon KaMeHHOYrOMbHbIN U CriaHUEBbIN. TexHn4Yeckme ycnosus.

178. TOCT 9949-76. Kcunon KaMeHHOYronbHbIN. TexHn4Yeckme ycrnosus.

179. TY 2312-003-49404743-2006. Amanb ankngHo-cunukoHosas "Ctpena MO".

180. TY 2312-009-33531741-99. Omanb neHtadTanesas MNd-O-15XKB.

181. TY 2312-010-23076885-02. Smanb MNO-BETA XK.

182. TY 2312-017-31953544-2003. Omanb ankugHo-ypetaHosas "lMpomoc-I1C".

183. TY 2312-022-31953544-2003. LUnatneska "3Om LUnaTt-002".

184. TY 2312-023-16913493-2004. Omanb ankugHo-ypetaHosas [1dY "Maructpans".

185. TY 2312-031-54651722-2002. Omanb ankugHo-ypetaHoBas "Okcnpecc'.

186. TY 2312-034-54651722-2002. ['pyHTOBKa anknaHasi aHTUKOPPO3MOHHast "Akcnpecc".

187. TY 2312-039-54651722-2003. Omanb ankunaHas "JIKOKC".

188. TY 2312-274-05800142-2006. Omanb ankugHo-ypetaHoBas ObICTpocoxHyLas "Kpata-3kenpecc'.

189. TY 2316-001-34895698-96. Kpacka 3awunTHo-gekopatneHas BO-AK1PA.

190. TY 2316-003-0-31953544-96. Kpacka "Akpam-meTann".

191. TY 2316-006-0-31953544-98. Kpacka "Axkpem-®rniyop".

192. TY 2316-075-05034239-95. 'pyHTOBKA "YHUKOP-KT".

193. TY 2319-003-05754467-99. Pasbasutens P-197.

194. TY 2458-013-53945212-03. 3amTHbIA neHeTpupyowmn coctas "MIPUM-BOON".

195. TOCT 99-96. LUnoH nyweHbIn. TexHn4eckne ycnosus.

196. TOCT 10632-89. MnuTbl ApeBeCHOCTPYKeYHble. TexHUYeCckne ycrioBus.

197.TOCT 14614-79. daHepa aekopaTuBHada. TexHU4EeCKme ycnoBusl.

198. TOCT 18288-87. [Npon3BoacTBO neconurbHoe. TexHn4eckme ycnoBusl.

199. TOCT 24454-80. Nunomartepumarnsl XBOVHbIX NopoA. Pa3mepsi.

200. FOCT 2695-93. lNunomaTepuanksl MMCTBEHHbIX NOPOA. TexXHUYEeCKMe yCrnoBusl.

201. FOCT 2977-82. WnoH cTporaHbin. TexHnyeckme ycnosus.

202. TOCT 3191-93. BaroHbl »xenesHbix gopor konem 1520 mm. [eTtanu n3 OpeBeCUHbl U OPEBECHBLIX
MaTepranoB. TexHU4Yeckme ycrioBusi.

203. TOCT 3916.1-96. ®aHepa 0oOLLero Ha3Ha4YeHUs1 C HapPYKHbIMU CMOSIMU M3 LUMOHA NIMCTBEHHbIX MOPOS,.
TexHnyeckue ycrnosus.

204. TOCT 3916.2-96. daHepa obLiero HaszHayeHUs1 C HaPYXHbIMW CMOSAMU M3 LUMOHA XBOWHbLIX MOpoSa.
TexHnyeckue ycrnosus.

205.TOCT 6782.1-75. Nunonpoaykumsi 3 ApeBeCUHbI XBONHbIX Nopoa. BenununHa ycyiuku.

206. FOCT 6782.2-75. NunonpoayKumsa n3 ApeBeCcuHbl NMMCTBEHHbIX NOpoA. BenuumHa ycyiuku.

207. TOCT 7016-82. Vsgenua 3 OpeBecuHbl U OpeBeCHbix MaTtepuanoB. [MapameTpbl LWepoxoBaToCcTu
NMOBEPXHOCTMW.

208. TOCT 7307-75. Odetanu wn3 pgpeBecuHbl M OpeBeCHbix MatepuanoB. [punycku Ha MexaHU4eckyto
06paboTky.

209. FOCT 8486-86. lNunomaTepumanbl XBOWHbIX MOPOA. TexHu4YecKkmne yCrioBusl.

210. FOCT 9590-76. NnacTtuk GyMakHOCIOUCTLIN AEKOPaTUBHbLIN. TEeXHNYeCKMe yCroBus.

211. TY 13-160-84. MaTepman OGMUUOBOYHBLIA Ha OCHOBE MPOMUTaHHbIX Bymar € rrnyboKOW CTeneHbto
OTBEPXAEHMS CMOTTbI.

212.TOCT 11530-93. bonTbl ANSA penbCOBbIX CThIKOB XENE3HOLOPOXHOro NyTU. TexXHUYeckne ycnoBusl.

213. TOCT 11532-93. Tavkm gna GONTOB PENbCOBbLIX CTbIKOB XENe3HOO4OPOXHOro nyTu. TexHuveckue
ycrnoBusl.

214.TOCT-16016-79. BonTbl kKNeMMHbIE ANsi PENbCOBbIX CKPENSIEHWIN XeNe3HOA0POXHOro nyTu. KoHCTpyKums
1 pas3mMepsbl. TexHU4eckne ycnoBus.

215. TOCT-16017-79. bonTbl 3aknagHble AMs PEenbCOBbIX CKPENneHWni >KenesHOLOPOXHOro nyTu.
KoHcTpykums n pasmepsl. TexHn4eckme ycnoBus.

216. TOCT 16018-79. Tlavkm pgns KAeMMHbIX W 3aknagHblx OONMTOB  PEnbCOBLIX  CKPEnieHun
XenesHogopoxHoro nytu. KoHCTpykuusa n pasmepsl. TexHuyeckne TpeboBaHums.
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217. TOCT 16277-93. MNogknagkn pasgenbHOro CKpenneHus XenesHogopoXHbix penbcoB Tunoe P50, P65 u
P75. TexHu4eckue ycnosus.

218.TOCT 19115-91. LWWawnbbl npyxunHHbIE NyTEBbIE. TEXHUYECKNE YCIIOBUS.

219. TOCT 21797-76. Lanbbl nNpyXuWHHblE ABYXBUTKOBbIE A1 XENe3HOO4OPOXHOro nyTu. TexHuveckue
ycnoBusl.

220. TOCT 22343-90. Knemma pasgenbHOro penbCOBOrO CKPensfieHUs1 Kerne3HOO4OPOXHOro nyTu.
TexHnyeckue ycrosus.

221.TOCT 380-94. Ctanb yrnepoauctas obblIKHOBEHHOIo kadecTtBa. Mapku.

222.TOCT 3280-84. Nogknaakv KOCTbINbHOrO CKPENmeHUs Xene3HogopoXHOro nytu. TexHn4eckne ycrnoBus.

223.TOCT 4133-73. Haknagku penbcoBble OBYXrONOBbIE AN Xene3Hblx AoPOr LWMPOKOW Koneun. TexHu4eckue
ycrnoBusl.

224.TOCT 5812-82. KocTbinu Ans xenesHbIX 4OPOT LUMPOKON Koneun. TexHn4eckne ycnoBus.

225.TOCT 78-2004. Wnanbl AepeBsiHHbIE ANS Xene3HbIX JOPOr LUMPOKON Koneun. TexHnyeckne ycnoBus.

226. TOCT 7392-2002. LLebeHb U3 NNOTHbIX FOpHbIX NOpoa AN 6annacTHOro Crnosi XXene3Ho40pOoXHOro NyTu.
TexHnyeckue ycrnosus.

227.TOCT P 51685-2000. Penbcbl xxene3HogopoxHble. O6LMe TEXHUYECKME YCITOBUS.

228. OCT 32.152-2000. Wnanbl xene3obeTOHHbIE NpeABapuUTENbHO HaMNPsPKEeHHbIe ANst XXene3HbIX Aopor
koneun 1520 mm Poccunckon egepaumn. OT.

229.TOCT 965-89. MNMopTnaHauemeHThbl 6enble. TexHu4Yeckme ycrioBusi.

230. FOCT 969-91. LieMeHTbI rMHO3EeMNCTbIE U BbICOKOTNIMHO3EMUCTbIE. TEeXHUYECKNE YCNIOBUS.

231.TOCT 10178-85. NopTnaHALEMEHT ¥ LUnakonopTnaHaLeMeHT. TexHn4eckne ycrnoBus.

232.TOCT 11052-74. LieMeHT runcornMHo3eMnUCTbIN pacLLMPSOLWLMICS. TexHUuYeckne ycnoBus.

233.TOCT 15825-80. NopTnaHALEMEHT LUBETHOW. TexHUYeCcKMe yCrioBus.

234.TOCT 22266-94. LiemeHTbl cynbdaTocTonkme. TexHn4eckme ycnosus.

235.TOCT 25328-82. LiemeHT ang cTponTenbHbIX pacTBOPOB. TexHUYeCcKne ycroBus.

236.OCT 30515-97. LiemeHTbl. OBLLME TEXHUYECKME YCITOBUSI.

237. TOCT 30547-97. Matepuanbl pynoOHHbIE KPOBEMbHbIE U rmapomnsonsumoHHbie. ObLume TexHu4eckue
ycrnoBus.

238.TOCT 31108-2003. LieMeHTbI obLecTpouTenbHble. TexHMYecKMe yCrioBus.

239.OCT 6799-80. Cteknounsgenus ans mebenu. TexHu4eckme ycnosusi.

240.TOCT 7481-78. CTekno apMMpoBaHHOE NIUCTOBOE. TeXHUYECKMe yCrnoBusl.

241. CHwl 10-01-94. Cuctema HOpMaTUBHbIX JOKYMEHTOB B cTpoutenbcTBe. OCHOBHbIE NOMOXEHWS.

242. CHull 82-01-95. PaspaboTka 1 npuMeHeHMe HOpM 1 HOPMAaTMBOB pacxofa MaTepuanbHbIX peCypcoB B
ctpoutensctee. OcHoBHble nonoxeHus (MoctaHoBneHne MuHcTpos Poccum ot 20.06.95 N 18-60).

243. CHwul 82-02-95. depnepanbHble (TUMOBbIE) dNEMEHTHbIE HOPMbI pacxoa LeMeHTa npu M3roToBMEHUU
BGETOHHbBIX 1 Xene300eTOHHbIX U3genui n KoHCTpykuun (MoctaHoBneHne MuHcTpost Poccun ot 01.12.95 N 18-101).

244. POC 82-202-96. lMpaBuna pa3paboTkym U MPUMEHEHUS HOPMAaTMBOB TPYAHOYCTPAHUMbIX MOTEPb WU
0TX0A0B MaTepuanos B cTpouTenscTse (MoctaHoBneHne MuHcTpos Poccum ot 08.08.96 N 18-65).

245. POC 82-201-96. MNpasuna pa3paboTku HOpM pacxofa martepuanoB B cTpoutensctse ([locTtaHoBneHue
MuHcTpos Poccum ot 14.11.96 N 18-80).

246. [ononHenne k POC 82-202-96. C6G0OpHMK TUMOBbLIX HOPM MOTEPb MaTepuarnbHblX PecypcoB B
cTpoutenscTBe (nMcbMo NoccTpost Poccum ot 03.12.97 N BB-20-276/12).

247.TOCT 10054-82. LLkypka wnundoBanbHas bymaxkHas BogocTonkas. TexHn4eckme ycnosus.

248.TOCT 13078-81. Ctekno HaTpueBoe xungkoe. TexHn4eckne ycrnoBus.

249. TOCT 13344-79. WWkypka wnundoBanbHas TkaHeBas BOGOCTOMKas. TeXHNYecKne ycrnosus.

250. FOCT 2424-83. Kpyru wnudosanbHble. TexHU4eckne ycnosus.

251.TOCT 2590-88. NpokaT cTanbHOW ropayekaTaHbin Kpyrmbii. CopTaMeHT.

252.TOCT 2591-88. lNpokaT cTanbHOW ropayekaTaHbin kBagpaTHbIn. CopTameHT.

253.TOCT 3252-80. Knen me3apoBbIn. TexHUYeckne ycrnoBus.

254. TOCT 3357-82. TkaHu xronyaTtobymadkHble Ans WAndoBarnbHbIX LWKYPOK. TexHUYEeCKne ycroBus.

255. TOCT 3647-80. Martepuansl wnudoBanbHble. Knaccudukaumsa. 3epHUCTOCTb U 3epHOBON COCTaB.
MeTogbl KOHTpONS.

256. FOCT 5009-82. LWkypku wnmdoBanbHble TKaHeBble. TexHnYeckme ycrnosus.

257.TOCT 6465-82. HopmaTuBbl pacxofa LUKYPOK LUN1oBanbHbIX ByMaXHbIX.

258.TOCT 8239-89. [iByTaBphbl cTanbHble ropsyekataHblie. CopTaMeHT.

259. BCH 434-88 "HopmupoBaHue noTpebHOCTM B MOKYNMHOM CTaHAApTHOM CreCapHO-MOHTaXHOM,
N3MepuUTenbHOM 1 abpasnBHOM MHCTPYMEHTE AN opraHusaumi MuimoHnTaxcneuctpos CCCP".

260. TOCT 10232-77. TKaH! 1 WTYYHbIe U3OENNS YACTOMbHSHbBIE, NIbHAHbBIE U NOMYMbHSHBLIE NONIOTEHEYHbIE.
O6Lme TexHMYeCcKne ycroBus.

261. FOCT 10330-76. IleH TpenaHbIn. TexHn4Yeckme ycnosus.

262. TOCT 11039-84. TkaHU NbHSAHbIE U NOMNYNbHSHbIE NECTPOTKaHbIE U KUCIOBaHHble. ObLue TexHudeckne
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yCcrnoBus.

263. TOCT 12453-77. TkaHW W LWITYYHbIE W3OENUS YUCTOSbHSAHBIE, MbHSHBIE W MONYyrbHSAHbIE. [MepBuyHas
ynakoBKa 1 MapKkupoBkKa.

264.TOCT 13827-85. NonoTHa HeTKaHble. [lepBuYHasa ynakoBKka U MapKkMpoBKa.

265.TOCT 14253-83. NonoTHa xoncTonpoLunBHble OOTUPOYHbIE. TexHUYeckne ycnoBus.

266. FOCT 15530-93. MNapycuHbl 1 AByHUTKN. OBLUME TEXHNYECKME YCMOBUS.

267.OCT 17308-88. lLUnaratbl. TexHn4yeckme ycnosus.

268. TOCT 1765-89. LUHypbl 1 KaHaTUKK NbHSAHBbIE. TexHn4Yeckme ycrnosus.

269. NOCT 18273-89. BaTuHbl XONCTONPOLUMBHbIE LIEPCTaHble. OBLLMe TeXHUYECKME YCITOBUS.

270.TOCT 1868-88. BepeBku TEXHNYECKME U XO3ANCTBEHHbIE. TEeXHUYECKME YCNOBUS.

271.TOCT 18698-79. PykaBa pe3nHOBbIE HANOPHbIE C TEKCTUMbHBLIM KapKacoM. TexHUYeCcKMe yCrioBusl.

272. TOCT 288-72. BOWNOK TEXHWYECKUN TOHKOLUEPCTHbIA W AeTann u3 Hero Ansi MalMHOCTPOEHMUS.
TexHnyeckue ycrosus.

273.TOCT 23432-89. NonoTHa aekopaTtuBHble. ObLLMe TEXHUYECKME YCNOBMS.

274.TOCT 24220-80. TkaHu mebenbHble. ObLme TeXHUYECKMe yCnoBus.

275.TOCT 25573-82. Ctponkl rpy30Bble KaHaTHbIE AN CTPOMTENbCTBA. TEeXHUYECKMe YCnoBusl.

276.TOCT 29231-91. LLHypbI. TexHu4eckne ycrioBusi.

277.TOCT 29298-2005. TkaHu xron4yaTobymaxHble 1 cMeluaHHble BbiToBble. ObLLue TEXHUYECKNE YCNIOBUS.

278. TOCT 332-91. TkaHu xon4yaTobymaxHble M CMeLLaHHble CypoBble (unbTpoBalnbHbIe. TexHudeckue
ycrnoBus.

279.TOCT 30055-93. KaHaTbl M3 NONMMEpPHbIX MaTepanoB 1 KOMOUHUPOBaHHbIE. TeXHUYECKME YCITOBUSI.

280. OCT 30090-93. MeLwuku n meLLoYHble TkaHu. ObLme TexHuveckue ycnosus.

281.TOCT 4514-78. JleHTbl ANSA 3NEKTPONPOMbILLIIEHHOCTU. TexHUYecKme yCrioBusi.

282. TOCT 5530-2004. TkaHW yNakoBOYHblE M TEXHWYECKOrOo HasHavyeHus u3 nybsHbix BomokoH. Obwwme
TEXHUYECKME YCNOBUS.

283.'OCT 5679-91. Bata xnonyatobymakHas ogexHas n mebensHas. TexHnyeckme ycnosus.

284. TOCT 6308-71. Bonnok TexHn4eckun nonyrpyboLIepCTHbI U AeTanyu U3 Hero Ansi MallMHOCTPOEHMS.
TexHnyeckue ycrosus.

285. TOCT 6309-93. HuTku wBemnHble xnonyatobyMakHble N CUHTETUYECKME. TexHNYeckne ycnoBus.

286. NTOCT 6418-81. Bonnok TexHU4eckun rpyboLLIEpCTHBIA U AeTanu M3 Hero Ansi MallMHOCTPOEHMS.
TexHnyeckue ycrnosus.

287. TOCT 7877-75. PykaBa noxapHble HarnopHble MNPOPE3NHEHHbIE U3 CUHTETMYEeCcKMx HuTen. Obue
TexHnyeckue ycrosus.

288. NOCT 8737-77. TkaHun W WTY4YHble U3genusa xnon4yatobymaxHble, M3 NPSXKM XMMUYECKMX BOSOKOH M
cMeluaHHble. [epBryHas ynakoBka 1 MapKkmpoBka.

289.NOCT 9412-93. Mapnsa megnumHckasa. Obume TexHuyeckme ycrnosusl.

290. PO 10-33-93. Ctponbl rpy3oBble 00Llero HasHaveHus. TpeboBaHus K YCTPOWCTBY U HGeszonacHomn
aKcnnyatauuu.

291. PO 24-C3K-01-01. Ctponbl rpy3oBble O6LIEro Ha3HayYeHUs1 Ha TEKCTUIbHOW OcHoBe. TpeboBaHusa K
YCTPOWCTBY 1 6e30onacHon aKkcnnyatauuu.

292.TOCT 17299-78. CnMpT 3TUIMOBbIA TEXHNYECKMI. TEXHNYECKME YCIIOBUS.

293.TOCT 18300-87. CnupT 3TUMNOBbIA PEKTUUKOBAHHBIA TEXHUYECKUA. TEXHUYECKUE YCNOBMS.

294.TOCT 5962-67. CnupT 3TUMNOBbLIA PEKTUDUKOBAHHBIN. TeXHUYECKME YCITOBUSI.

295.TOCT 10121-76. Macno TpaHcopMaTopHOe CEeNeKTUBHOM OYMCTKN. TexHUYeCcKMe yCrioBusl.

296.NOCT 1033-79. Cmaska conuaon XnpoBon. TexHn4yeckme ycrioBusi.

297.TOCT 12337-84. Macna MOTOpHbIE ANSA AU3ENbHbIX ABUraTenen. TexHu4yeckme ycnoBusl.

298. I'OCT 14068-79. Nacta BHWW HIM-232. TexHnyeckne ycnosus.

299. TOCT 1805-76. Macno npubopHoe MBI1. TexHu4eckue ycnosus.

300. NOCT 1861-73. Macna komnpeccopHble. TexHU4YecKkme ycrioBusi.

301. FOCT 19537-83. Cmaska nyweyHas. TexHn4eckne ycrnosus.

302. TOCT 19791-74. Cmaska xenesHogopoxHas JI3-LUHW. TexHuueckue ycnosus.

303. FOCT 20799-88. Macna nHgycTpuanbeHble. TexHU4eckne ycrnosus.

304.TOCT 21743-76. Macna aBnaumnoHHble. TexHn4Yeckne ycnoBus.

305. FOCT 23652-79. Macna TpaHCMUCCUOHHbIE. TexHn4Yeckme ycnoBus.

306. TOCT 3333-80. Cmaska rpacdhmtHas. TexHuyeckme ycrioBusi.

307.TOCT 4366-76. Cmaska conuaon CUHTETUYECKUI. TexHNYecKne ycrnoBus.

308. FOCT 610-72. Macna oceBble. TexHU4eckne ycrnosus.

309. FOCT 6267-74. Cmaska LUMATNM-201. TexHn4yeckne ycnosus.

310.OCT 6411-76. Macna uunuHapoBble TsKenble. TexHn4Yeckne ycrnoBus.

311. FOCT 6794-75. Macno AMI-10. TexHn4eckne ycnosus.

312.TOCT 8781-71. Macna 4acoBble HU3KOTEMMEpPaTypHble. TexHUYEeCcKne yCroBus.
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313.TOCT 9243-75. Macno komnpeccopHoe 13 cepHUCTbIX HedpTen KC-19. TexHuveckme ycnosus.

314.TOCT 12.1.044-89. MNoxapoB3pbIBOONACHOCTb BELLECTB U MaTepraros.

315.TOCT 12707-77. 'pyHTOBKM hocdaTupytoLimne. TexHmyeckme ycroBusl.

316. NOCT 12856-96. JInctel acbocTanbHble 1 NPOKNAAKU U3 HUX. TexXHUYeCcKme ycnoBusl.

317. TOCT 13863-89. [lonoTHa BsA3anbHO-MPOLMBHbIE AyONMPOBaHHbIE TEXHUYECKOro Has3HayeHus.
TexHnyeckue ycrnosus.

318.'OCT 14068-79. Nacta BHNW HIM-232. TexHnyeckne ycnosus.

319. TOCT 14256-2000. JleHTbl TKaHble 3NEKTPO- U TENMNOU3ONSALUNOHHbIE. TeXHUYECKME YCNOoBMS.

320. FOCT 15588-86. [NnnTbl NEHONOMMCTUPOSbHBIE. TeXHUYECKNE YCIOBUS.

321. TOCT 1561-75. Pe3sepByapbl BO34yLUHbIE AMS aBTOTOPMO30B BaroHOB Xerne3Hbix Jopor. TexHuyeckue
ycrnoBusl.

322.TOCT 1779-83. WHypbl acbecToBble. TeXHUYECKNE YCNIOBUS.

323.TOCT 20799-88 "Macna nHgycTpuarnbHble. TeXHU4eckne ycrnosus.

324.T'OCT 23779. bymara acbectoBas. TexHn4eckne ycrnosus.

325.TOCT 24220-80. TkaHu mebenbHble. ObLme TeXHUYECKMe YyCnoBus.

326. TOCT 2593-82. PykaBa coeguHWTENbHbIE ONS TOPMO30B MOABVMXHOrO COCTaBa XeNesHblX AOPOr.
TexHnyeckue ycrosus.

327.T'OCT 2850-95. KapToH acbecToBbIn. TexHU4ecKkne ycrosus.

328. TOCT 30496-97. Cton-kpaHbl Ans NHEBMAaTUYECKMX CUCTEM TOPMO3HOro oGopyaoBaHWs NOOBUXHOMO
cocTaBa xenesHbix gopor. ObLue TexHnYeckne ycrnoBus.

329. NOCT 3333-80. Cmaska rpacdhmtHas. TexHuyeckme ycrioBusi.

330. FOCT 481-80. MapoHnNT 1 NpoKnagku n3 Hero. TexHn4eckne ycnoBusl.

331.FOCT 610-72. Macna oceBble. TexHU4ecKkne ycrosus.

332.TOCT 6102-94. TkaHn acbectoBble. OBLLME TEXHUYECKME YCITOBUSI.

333.'OCT 6267-74. Cmaska LUMATNM-201. TexHn4yeckne ycnosus.

334. TOCT P 50810. lNoxapHaa 6e30nacHOCTb TEKCTWUMbHbIX MaTtepuarnoB. TkaHu gekopaTusHble. MeTton
UCNbITaHNs1 Ha BOCNIIaMEHAEMOCTb U Knaccudumkaums.

335. OCT 24.029.01-76. KpaHbl KOHLUEBble W CTOM-KpaHbl AN MNHEBMAaTUYECKUX CUCTEM TOPMO3HOro
obopyaoBaHUs NOABMXHOIO COCTaBa Xerne3Hblx Aopor. TexHn4Yeckne ycrnoBus.

336. OCT 24.290.16-86. KnanaHbl npobkoBble ANA MOABWXHOINO COCTaBa >xenesHbix fgopor. O6wue
TeXHUYeCcKne ycrnoBus.

337. OCT 24.290.17-88. UnnnHapbl TOpMO3HbIE NMOABMXKXHOIO COCTaBa XenesHbix gopor. ObLme TexHu4eckue
ycrnoBusl.

338. OCT 24.412.13-84. Ocu WapHUPHbBIX COEQUHEHUIA BaroHOB Xene3HbIX AOPOr LUMPOKON U Y3KOW KOmewu.
KoHCTpyKumMsa n pasmepsl.

339. [lMotankuHa.®.C. CnpaBOYHMK MO HOPMMPOBAHMIO pacxofja MaTepuanoB B [eno M Ha 3aBopax
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Ha >xenesHogopoXHOM TpaHcnopTte. M.: TpaHcnopT, 1984.

342. MangaHoB A.]l. OCHOBbI HOPMUMPOBaHUSA MaTepuarnbHbIX PECYPCOB Ha Xene3HOA0POXHOM TpaHCcnopTe.
M.: MUNT, 2002.

343. Kpysc K.A., Pora A.P. HopmnpoBaHue pacxoga matepuanoB Ha npeanpuatiun. M.: SkoHomuka,1980.

344. MangaHoB A.[l. OcHOBbI TpaHCNOpPTHOrO MatepuanosegeHus. M.: MUUT, 2002.

345. Awypa AMW. lnaHvpoBaHMe W HOPMUPOBAHWE pacxoda 3ITUMOBOrO CAMpTa Ha MpPeanpuaTUax u
opraHunsaumsax. CnpasoyHuk. M.:QHAC, 2007.

346. NHcTpykuua. CnmvpT aTunosein. HopmupoBaHue pacxoga. P 50-687- 89.M.: Nocctangapt CCCP, 1989.

347. Xapnamos [".A. MNpunycku Ha MmexaHnyeckyto 06paboTky. CnpaBoyHuk. M.: MawmnHocTpoeHue, 2006.

348. banabaHoB A.H. KpaTkuii cnpaBo4HMK TexHONora MmawmHoctTpoutensd. M.: M3g-Bo ctaHgapTos, 1992.

349. ObpaboTka MeTannoB pesaHnemM. CrnipaBo4dHuK TexHonora. [Mog obuwen pepakumen lMaHoBa A.A. M.:
MawwmnHocTpoeHue, 2004.

350. Muwikos C.H. PacyeT maTtepunanos B npon3BoacTee usgenui u3 gpesecuHbl. M.: TOY BIMO MITYJ1, 2005.

351. CnpaBo4HUK TexHomnora - MawunHoctTpouTens. Tom 1 1 2. M.: MawwmHocTpoeHue, 2001.

352. MamonToB E.A., CtpexeHoB 0.®. [llpoekTnpoBaHne TEXHOMOrMYeCcKMx MpPOLEeCCOB W3rOTOBMEHMS
nsgenun gepesoobpaboTkn. YuebHoe nocobue. CI16.: NpoduKC, 2008.

353. MamoHTOB E.A. [pakTukym no nNpoOeKTUPOBaHUIO TEXHOMNOMMYECKMUX MPOLIECCOB U3rOTOBMEHUS U3denun
aepesoobpaboTku. CI6.: NpoduKC, 2007.

354. PuibbeB N.A. CTpouTensHoe matepuanoBegeHue. M.: Boiclias wkona, 2004.

355. CtpouteneHble maTepuansl. YuyebHo-crnipaBoyHoe nocobue. lMNog penakumen Hecsetaesa '.B. PocToB Ha
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MpunoxeHne 1.

dopmynbl Ans pacyetTa 06bLEMOB U NOBepXHOCTeN
npaBUiibHbIX reoMeTpuyeckux puryp

MpunoxeHne 2.
YaenbHble M 00beMHLIE BeCa MaTepuarosB, U
nepeBoAHble KO3(hULNEHTBI

MpunoxeHne 3.
ObLwepoccunckum knaccudpukaTop eguHUL,
namepenus (OKEWN)

MpunoxeHne 4.
Hopwmbl pacxoga maTepuanoB npu cBapke
Tpyb6onpoBoaoB, apMaTypbl U 3aKnagHbIX getanen

MpunoxeHwne 5.

KpaTkas xapaktepucTtuka rpynn 351eKTpoaoB,
npuUMeHsieMbIX ANsi CBapKX pa3fNMyHbIX BUAOB MeTansioB

OnekTpoabl ANsi CBAPKU YrNepOAUCTbIX U HU3KONErMpoBaHHbIX KOHCTPYKLIMOHHBIX CTanewn.

OOLwasg kpaTkasa xapakTepucTuka.

K rpynne anekTpogoB AN CBApKW YriepoaucTbIX U HA3KONErMpOBaHHbIX KOHCTPYKLMOHHbIX CTanemn 0THOCATCA
ANeKTpoabl, MpefHasHayeHHble AN CBapKuM YrnepoaucTbix cTanen, cogepxawmx po 0,25% yrnepopa, u
HW3KONMErmpoBaHHbIX CTanewn ¢ BpeMeHHbIM ConpoTuBneHnemM paspbisy 4o 590 MlMa. OCHOBHbIMU XapakTepucTMKamm
3ANEeKTPOOOB HABMAOTCA MeXaHU4eckme CBOWCTBA MeTanna LWBa W CBapHOro COEAMHEHUsA: BpeMEHHOoe
COMNPOTMBIIEHNE pa3pbiBy, OTHOCUTENbLHOE YANWHEHWE, yaapHas BA3KOCTb, yron u3rmba. Mo aTum nokasartensam
anekTpoAbl, cornacHo FOCT 9467-75, knaccuduumpyloTca Ha cnegylowme Tunbl (B YCNOBHOM 0603HaYeHun Tuna
anekTpoga ABe crosme 3a Oyksom "O" (anekTtpon) uudpbl COOTBETCTBYHOT MUWHWMAnbHOMY BpPEMEHHOMY
CONPOTMBIIEHUIO pa3pbiBYy MEeTanna LBsa UnvM CBapHoOro coegmHeHns B Krc/ks.Mm): 338, 342, 546 n 350 - ons cBapku
cTanen ¢ BpeMEHHbIM conpoTuerieHmeM o 490 MlMa; 342A, 946A n B50A - onsi cBapku TEX Xe cTanen, korga K
MeTanny LBea npeabsiBNATCS MNOBbILLEHHbIE TPeOOBaHMSA N0 OTHOCUTENBHOMY YANIMHEHUIO U YOApPHOW BA3KOCTY,
955 n 360 - ang cBapku cTanem C BPEMEHHbIM COMPOTUBMEHMEM paspbiBy cBbiwe 490 MIa u go 590 Mrlla.
YKa3aHHbIM CTaHOapTOM perfnameHTMpyeTcsa coaepxaHue cepbl u pocdopa B HannaeBrneHHOM MeTanne.

OnekTpoabl ANS CBapKu YrnepoaucTbiX U HU3KOMErMpoOBaHHbIX CTanen XapakTepu3yrTcs Takke YpPOBHEM
CBapPOYHO-TEXHOMOrMYECKNX CBONCTB, B T.4. BO3MOXHOCTbIO CBAPKU BO BCEX MPOCTPAHCTBEHHbIX MNOJNIOXEHUSAX, POOOM
CBapOYHOro TOKa, MPOM3BOAMTENBHOCTLIO NPoLecca, CKITOHHOCTbIO K 06pa3oBaHuo Nop, a B HEKOTOPbIX Criyvasx -
coAepXxaHuem BO4OpOaa B HAMMaBneHHOM MeTarme U CKIOHHOCTb0 CBapHbIX COEANHEHUN K 06pa30BaHmIO TPELLMH.

MMepeuncneHHble XapaKTepUCTUKKU, KOTOpble HEeOoOXoAMMO Y4uMTbIBaTb MNpU BbIGOPE KOHKPETHOW Mapku
3ANeKTpoaa, B 3HAYUTENbHOW CTENEHW OnNpedensitoTCs BUOAOM MOKPbITUS. [loKpbiTUE MOXET OblTb KMCMbIM,
PYTMMOBbLIM, OCHOBHbIM, LIEMNM0NO3HbIM Y CMELLAHHbIM

OnekTpoabl C KMCMbIM NoKpbITeM. OCHOBY 3TOro BuAa MOKPLITUSA COCTaBMAT OKCUMAbI Xernesa, MapraHua u
KpeMHus. MeTtann LwiBa, BbIMNOMHEHHbIN 3NEKTPO4AMMU C KUCMbIM MOKPbITUEM, MUMEET MOBLILLEHHYO CKMOHHOCTb K
obpa3soBaHuio ropsiumx TpeLmH. Mo MexaHnyecknm CBOMCTBaM MeTarnna LiBa M CBApHOro COeAUHEHWs aNekTpoabl
OTHOCATCA K Trnam 338 n 342.

OnekTpoabl C KMCMbIM MOKPbITUEM HE CKMOHHbI K 0Opa3oBaHWO MOp Mpu CBapke MeTanna, noKpbITOro
OKanuHOW MMM PXaBYMHOW, a Takke Npu yanuHeHuu ayrin. CBapKy MOXHO BbINOMHATb MOCTOSIHHBIM U MEPEMEHHbIM
TOKOM.

OnekTpoabl C PyTUNOBbLIM MOKPbITUEM. OCHOBY MOKPLITUSI TakMx 3NEKTPOLOB COCTAaBMSOT PYTUNOBbLIN
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KOHLeHTpaT (MpuUpoaHbIN Anokcua, TutaHa). MeTtann wBa, BbIMOMHEHHbIN 3NEKTpoaaMU C PYTUMOBBLIM MOKPbITUEM,
COOTBETCTBYET CMOKOWHOW UMW NONYyCnokonHown ctanu. CTOMKOCTb MeTanna LiBa npoTuB 00pa3oBaHUSA TPELUUH Y
3MeKTPoOOB C PYTUNOBLIM MOKPbITUEM BbIWE, YEM Y 3MEKTPOAOB C KUCIbIM MOKpbITUEM. 1o MexaHudecKkum
CBOMCTBaAM MeTanna LwWBa W CBapHOro CoeAMHeHUs! GOMbLUMHCTBO MapoOK PYTUIMOBbIX 3MEKTPOAOB OTHOCUTCH K
anekTpogam Tuna 342 n 346.

PytnnoBble anekTpoabl 06ragatoT UenbiM psaoM MNPEMMYLLEeCTB MO CPaBHEHUIO C ApYrUMU  Buaamu
3NeKTpoaoB, a MMEHHO obecrneudvBaloT CTabunbHOE M MOLLHOE ropeHue Oyrv npu CBapke NEpPEMEHHbIM TOKOM,
Manble NnoTepu MeTanna Ha pas3bpbi3rMBaHue, Nerkyld oTAENUMMOCTb LUMAKOBOW KOPKU, OTNUYHOe hopMUpoBaHue
WBa. AneKkTpoabl Marno YyBCTBUTENbHbI K 06pa3oBaHMIO NOp NPU U3MEHEHUW AMNVHbI Oyrv, NpU CBapKke BaXXHOro u
p>KaBoro MeTansa 1 no OKUCNEeHHON NOBEPXHOCTMU.

K anekTpogam paccmaTpuBaemMoWn rpynnbl Takke OTHOCATCA 9NeKTpoAdbl C WNbMEHUTOBLIM MOKPLITUEM,
3aHMMaLWMMN NPOMEXYTOYHOE MOMNOXEHNE MeXay 3MeKTPoAaMM C KUCNbIM U PYTUAOBbLIM NOKpbITUSAMU. B coctaB
MOKPbITUSA 3TUX SMEKTPOAOB B Ka4eCTBE OCHOBHOMO KOMMOHEHTA BXOASAT WINbMEHMTOBBIN KOHUEHTpaT (NpupogHoe
coefMHeHne OMOKCUAO0B TUTaHa 1 xernesa).

OnekTpoabl C OCHOBHbIM MOKpbITUEM. OCHOBY 3TOro BuvAa MOKPbITUS COCTaBNSAT KapboHaTbl U PTOPUCTbIE
coeanHeHus. MeTann, HannaBneHHbIM SMNeKkTpodamMu C OCHOBHLIM MOKPbLITUEM, MO XUMUYECKOMY COCTaBy
COOTBETCTBYET CMOKOWMHOW cTanu. bnarogaps HM3KOMYy COAepXaHW rasoB, HemeTannMyeckux BKIMIOYEHUA W
BpeOHbIX NpUMEecen MeTanmn LiBa, BbINOMHEHHbI 3TMMM 3MeKTpoAaMu, OTNMYaeTCa BbICOKUMUW MoKasaTensmm
NNacTUYHOCTU W YyOApHOW BSA3KOCTW NPU HOPMAamnbHOW W MOHWKEHHOW TemnepaTypax, a Takke obnagaet
MOBbLILLEHHOW CTOMKOCTbIO MPOTUB 06pa3oBaHMsa ropsyuux TpewmH. 1o mexaHuvyeckum CBOMCTBaM MeTarnna LuBa u
CBapHbIX COEAMHEHUN 3NEKTPOAbI C OCHOBHbIM MOKPbITUEM OTHOCATCH K anekTpofam tuna 942A, 346A, 350A, 355
n 360.

BmecTe ¢ TeM No TEXHOMNOMMYECKMM XapaKTepuCcTUKam 3feKTpoAbl C OCHOBHbLIM NOKPbITUEM YCTYNnalT ApYrum
BMAaMm anektponos. OHM BeCbMa YyBCTBUTENbHbI K 06pa3oBaHMI0 NOpP NPWU HaNMM4YMKM OKamnvHbI, PXaBYMHbI U Macna
Ha KpOMKax CBapuBaeMbIx AeTanewn, a Takke nNpu yBnaxHeHUN nokpbITus 1 yanuHeHun ayrin. Ceapka, kak npasuro,
NpoM3BOANTCH MOCTOSIHHBIM TOKOM obBpaTHom nonspHocTu. lNMepen cBapkowm anekTpoAbl B 06s3aTenbHOM Nopsifke
HeobxoauMO NpokanueaTb NpW BbICOKMX TeMmnepaTtypax (250-420 rpaa. C).

OnekTpoabl C LEenmono3HbIM NoKpbITeM. MokpbiTve 3Toro Buaga cogepxut 6onbloe konnyectso (4o 50%)
OpraHMyecKknx COCTaBMSALMX, KaKk NpaBumno, uenntonossl. MeTtann, HannaeneHHbIN LEeNnono3HbIMU 3NEKTPOAaMMU,
Nno XMMMUYECKOMY COCTaBy COOTBETCTBYET MOSYCMOKOMHOW WNW CMOKOMHOM cTanu. B To e BpemMsi OH cogepxut
MOBbLILLEHHOE KOMMYeCcTBO Bogopoda. Mo mexaHuyeckum CBOMCTBAM MeTanna LiBa W CBapHbIX COEOMHEHWUN
ANEeKTpoabl C LEeNmono3HbIM MOKPbITUEM COOTBETCTBYIOT anekTpogam 342, 346 v 350. [nsa uenmono3HbIX
3MNeKTPOAOB XapakTepHO 0bpasoBaHNe paBHOMEPHOro 0BpaTHOro Banvka Wwea npy 04HOCTOPOHHEW CBapKe Ha BECY,
BO3MOXHOCTb CBapKU BEPTUKArbHbIX LLUBOB CNOCOOOM CBEPXY BHU3.

Bce onucaHHble Bbille 3neKkTpoabl, NpeAHasHavYeHHble AN CBapKu YrNepoanCTbiX M HU3KONMErmpoBaHHbIX
cTanen, ¢ nbbiM BUOOM MOKPLITUA AOMKHbI oTBeyaTb TpebosaHuam MOCT 9466-75 n FTOCT 9467-75, a Takke
TpeboBaHUAM TEXHUYECKMX YCIOBUN Ha 3NeKTpoabl. B TexHnYecknx ycnoBusax MOryT cogepatbCst LONONHUTENbHbIE
TpeboBaHus, KOTopble ABMAIOTCA HeobxoanmbiMu aAnst bonee achekTMBHOIrO BegeHUs npowecca n/mnu nonyvyeHnst
CBapHbIX COEANHEHMIN C OCOOBLIMU XapakTEPUCTUKAMMN U MOBbILLIEHHON 3KCMNNyaTaLMOHHOW HaAEeXHOCThIO.

Tabnuua 1
OnekTpoabl ANsi CBAPKU YrNEepOAUCTbIX U HU3KONMErMpoBaHHbIX
KOHCTPYKUMOHHbIX CTanen

Mapka »sjsexkTpona |Twmn mno IramMeTp, MM [TomoxeHue Poxn
T'OCT CBapKu CBapOYHOTO
9467-75 TOKa
1 2 3 4 5
03C-41 538 3,0; 4,0; 5,0 Bce, kpowme nepeMeHHEI,

BEPTUMKAaJIBHOI'O IOCTOSAHHEIN
CBEepXy BHU3

03C-42 242 3,0; 4,0; 5,0 Bce, kpomMme [IEpEMEHHE,
BEPTUKAJLHOTO [ IOCTOSHHEIA
CBEpXy BHU3

03Cc-121/42 242 3,0; 4,0; 5,0 Bce, kpowme nepeMeHHEI,
BEPTUKAJLHOTO | IOCTOSHHBIA
CBEpPXyYy BHU3
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BEPTUMKAaJIBHOI'O
CBEepXy BHUS3

OMA-2 242 2,0; 2,5; 3,0 Bce nepeMeHHEI,
IOCTOSHHEIN
OroHek 242 2,0 Bce [IepEMEHHE,
[IOCTOSHHEIN
03C-23 2542 2,0; 2,5; 3,0 Bce, kpowme nepeMeHHEI,
BEPTUKAJLHOTO | IOCTOSHHBIA
CBEpPXy BHU3
YOHIN-13/45 242A 2,0; 2,5; 3,0; |Bce, xpome [IOCTO AHHEIA
4.,0; 5,0 BEPTUKAJILHOTO
CBEpPXy BHU3
03C-3 246 3,0; 4,0; 5,0 HimxHee nepeMeHHEI,
[IOCTOSHHEIN
03C-4 2546 3,0; 4,0; 5,0 Bce, kpowMme [IEpEMEHHE,
BEPTUKAJLHOTO | IOCTOSHHBIA
CBEpPXyYy BHU3
03C-4n 246 3,0; 4,0; 5,0 Bce, kpowme nepeMeHHEI,
BEPTUKAJLHOTO | IOCTOSHHBIA
CBEpPXyYy BHU3
03C-6 246 3,0; 4,0; 5,0 Bce, kpowme nepeMeHHEI,
BEPTUKAJLHOTO | IOCTOSHHBIA
CBEpPXyYy BHU3
03Cc-12 246 2,0; 2,5; 3,0; |Bce nepeMeHHEI,
4,0; 5,0 [MOCT O SHHHI
03Cc-121n 246 3,0; 4,0; 5,0 Bce, kpowme nepeMeHHEI,
BEPTUKAJLHOTO | IOCTOSHHBIA
CBEpPXyYy BHU3
03Cc-21 246 3,0; 4,0; 5,0 Bce, kpowme nepeMeHHEI,
BEPTUKAJLHOTO | IOCTOSHHBIA
CBEpPXyYy BHU3
YOHU-13/55K 2464 3,0; 4,0; 5,0 Bce, kpowme [IOCTO AHHLIA
BEPTUKAJIBHOTO
CBEpPXyYy BHU3
YOHU-13/55 350A 2,0; 2,5; 3,0; |Bce, kxpowme IIOCTOSHHEIA
4.,0; 5,0 BEPTUKAJILHOTO
CBEpPXyYy BHU3
YOHIN-13/55T 250A 3,0; 4,0; 5,0 Bce, kpowme nepeMeHHEI,
BEPTUKAJLHOTO | IOCTOSHHBIA
CBEpPXyYy BHU3
YOHN-13/55T 350A 3,0; 4,0 Bce, kpomMme IIOCTOSHHEIA
BEPTUKAJIBHOTO
CBEpPXyYy BHU3
03C-28 250A 3,0; 4,0; 5,0 Bce nepeMeHHEI,
IIOCTOSHHEI
03C-33 250A 3,0; 4,0; 5,0 Bce, kpowme nepeMeHHEI,

[IOCTOSHHEIN
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YOHIN-13/65

260 2,0; 2,5; 3,0; |Bce, xpome [IOCTO AHHLIA
4,0; 5,0 BEPTUKAILEHOTO
CBEpXy BHU3
BU-10-6/Cs-082 |360 2,0; 2,5; 3,0; |Bce, xpome [IOCTO AHHEIA
4,0; 5,0 BEPTUKAILEHOTO
CBEpXy BHU3

Tabnuua 2

aﬂeKTpOﬂ,bl ONA CBapKU yrnepoancTbiX U HU3KONErmpoBaHHbIX
KOHCTPYKUMOHHbIX cTanemn cneunanmn3npoBaHHOro HanpasrieHnda

Mapka Tun no |[InamMeTp, MM [TomoxeHue Poxn OBJjlacTh NPUMEHEHNS
3JIeKTpona T'OCT CBapKU CBapPOYHOTO
9467-75 TOKa
1 2 3 4 5 6
03C-17H 246 4,0; 5,0 Hmxuee rnepeMmeHHel |CBapka HaKJIOHHBIM
BIIEKTPOLOM
03Cc-30 2546 4,0; 5,0 Bce, kpowMme rnepeMmeHHun, |CBapka BaHH
BEPTUKAJLHOTO [ IOCTOSHHE |TOpSYero
CBEpXy BHU3 LUMHKOBAHUS
03C-32 246 3,0; 4,0 Bce, kpomMme rnepeMmeHHwn, |CBapka
BEPTUKAJLHOTO [ IOCTOSHHE | OUMHKOBAHHEIX
CBepxy BHU3B cTajen
03C-18 350A 3,0; 4,0; 5,0 |Bce, xpome nocrTogHHelt |CBapka aTMochepo-
BEPTUKAJBLHOTO KOPPO3UOHHO-CTOMKNX
CBEpPXYy BHUS cranen Ttuna 10XHIOI
03C-25 350A 2,5; 3,0; 4,0;|Bce, xpowme IOCTOSAHHEN |CBapka cTajeln
5,0 BEPTUKAJBLHOTO c oBecrneueHueM
CBEpXy BHU3 XJIaIOCTOUKOCTH
MeTaJjia wea no
TEeMIIepaTypPH
vunyc 40 rpagm.C
03C/BHUNCT-27 | 955 3,0; 4,0 Bce, kpomMme IocTosSHHED |CBapka cTajel C
BEPTUKAJIBLHOTO obecrneueHreM
CBEpXy BHU3 XJIaIOCTOUKOCTH
MeTaJjia wea no
TeMIIepaTypPH
vuHyc 60 rpam.C
03C-29 350A 4,0; 5,0 Bce, kpowMme IOoCTOSHHED |CBapka cTajel C
BEPTUKAJBLHOTO obecneueHreM
CBEpXy BHU3 XJIaIOCTOUKOCTH
MeTaJjjia wea no
TeMIIepaTypPH
vuHyc 60rpan.C
03C-24M 560 3,0; 4,0 Bce, kpowMme IOoCTOSHHED |CBapka cTajel C
BEPTUKAJIBLHOTO obecneueHreM
CBEpXy BHU3 XJIaIOCTOUKOCTH
MeTaJjjia wea no
TeMIIepaTypPH
vunyc 70 rpam.C
YOHU-13/55y 355 3,0; 4,0; 5,0 |Bce, xpowme repeMeHHul, |CBapka CTepxXHENR
BEPTUKAJILHOTO | IOCTOSHHED | apMaTypH
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CBEpXy BHU3 xeJjie300eTOHHEIX
KOHCTPYKUUNM U
PeJILCOB
BCII-4M 242 4,0 Bce nocTogHHult |CBapKa CTHIKOB
TPpyOONPOBOOOB
™y-21y 350A 3,0; 4,0; 5,0 |Bce, xpowme IOCTOSHHED |CBapka CTHKOB
BEPTUKAJBLHOTO TPpy©OIPOBOIOB

CBEepXy BHUS3

BC®-65y 560 4,0; 5,0 Bce, kpowMme IOCTOSHHED |CBapka CTHKOB
BEPTUKAJBLHOTO TPyBONPOBOLOB
CBEpXy BHU3

OnekTpoabl ANs CBAPKU NErmpoBaHHbIX KOHCTPYKLIMOHHBIX CTaner noBbILLEHHOW 1 BbICOKOW NPOYHOCTH.

OOLwas kpaTkasa xapakTepucTunka

B rpynny anektpogoB Ans CBapkM NErnMpoBaHHbIX KOHCTPYKLMOHHbIX CTanen MOBbILEHHONW W BbICOKON
MPOYHOCTM BXOOAT 3NEKTPOAbl, NpefHa3HayeHHble [Ans CBapkM fernpoBaHHbIX CTaneh C BpPEMEHHbIM
conpoTmBrieHnem paspbiBy cBbilie 590 Mlla. CBapKy KOHCTPYKUMM W3 3TMX CTanen npou3BOASAT MO ABYM
TEXHONOrMYECKNM BapmaHTam: C NOCMeAyoLen nocne cBapkm TepMmmyeckon obpaboTkon cBapHblx coeagnHeHnn, 6e3
nocnegytoLLen Tepmmyeckon o6paboTku.

lMpn cBapke No NMepBOMYy BapuaHTy NPUMEHSAIOT AneKkTpodbl, obecneynBaroLMe NonyvyeHne paBHOMPOYHbIX
CBapHbIX COeAMHEHUN. [MaBHbIMU XapakTePUCTUKaMWM TakuMX I3MEKTPOAOB SABNSATCA MeXaHU4eckue CBOWCTBA
MeTanna LWBa W CBapHbIX COEAMHEHMW, MNOMyYyaeMble MOCne COOTBETCTBYIOLWEN Tepmumyeckon obpaboTku:
BPEMEHHOe CONPOTUBMEHNE Pa3pbIBy, OTHOCUTENbHOE YANNHEHNE, yaapHasi BA3KOCTb.

Mo atum nokasatenam [OCT 9467-75 crTaHOapTM3MPOBaHO MATb TWUMOB 3MEKTPOAOB AN  CBapku
KOHCTPYKUMOHHbIX CTanemn NoBbILEHHON U BbICOKOM npovHocTu: 370, 385, 5100, 9125 n 5150. Xumu4yeckun coctas
HannaBneHHOro MeTanna ykasaHHblM CTaHAapTOM He pernameHTMpyeTcsl, 3a WUCKMYeHueM cepbl 1 ocdopa,
COAEPXaHUe KOTOpbIX HE OOIMKHO MnpeBbiaTte cooTBeTcTBeHHO 0,030% u 0,035%. Bmecte ¢ Tem npu Bbibope
KOHKPETHOMN MapKu 3NeKTpoAa XMMUYECKMI COCTaB MeTarnna Heobxoanmo NpuHMMaTb BO BHUMaHWe, 0COH6eHHO npu
CBapKe KOHCTPYKUMI, paboTalolmx B SKCTPEMAanbHbIX ycrnoBusx. [aHHble No XMMMYeCKOMY COCTaBy MPUBOAATCS B
HOpMaTMBHOW [OKyMeHTauun u B Gonee obliem Buae B yCNOBHOM OOO3HAYEHUWM IMEKTPOAOB. ONeKTpoabl Ans
CBapKM KOHCTPYKLMOHHbIX CTanemn noBbILLEHHOW U BbICOKOW NPOYHOCTU MMEIOT NMOKPbITUE OCHOBHOMO BMAA.

lMpn cBapke KOHCTPYKUMIA M3 CTanemn 3Toro knacca (B TEPMUYECKM YNPOYHEHHOM COCTOSIHMM) MO BTOPOMY
BapuaHTy, T.e. 6e3 nocnefywllen nocne cBapku Tepmudeckon obpaboTkm, ocobeHHO, Koraa paBHOMPOYHOCTb
CBapHbIX COEAMHEHUN He ABnsieTcda 00sa3aTenbHbIM YCIOBMEM, UCMOMb3YKT 3neKkTpoabl, obecneumsaroLime
nonyyeHve MeTanna LBa C ayCTEHUTHOW CTPYKTypow. [lonyyaemble cBapHble COEQUHEHWS OTNNYaTCHA BbICOKOW
CTOMKOCTbO NPOTMB 06pa3oBaHus TPELUMH, a MeTann LWBa - MNOBbILEHHbIMU NNAacTUYHOCTBIO M BA3KOCTLIO. CBapka
TaknMy 3NeKTpogamMm MpoM3BOAUTCH C Y4ETOM OCODEHHOCTEW, NPUCYLLUMX 3neKTpoAdam, NpeaHas3HadYeHHbIM A
CBapKM1 BbICOKONErMpoOBaHHbIX CTanen. QnekTpoabl MOXHO UCMOMNb30BaThb Takke Npu CBapke pasHOPOAHLIX CTanemn.

Tabnuua 3
OnekTpoabl ANs CBAPKU NErMPOBaHHbLIX KOHCTPYKLMOHHbIX
cTanew NoBbILLEHHON U BbICOKOW MPOYHOCTU
(c nocnepytoLen Tepmuyeckon o6paboTkon)

Mapka »sjsexkTpona |Twun mno IramMeTp, MM [TomoxeHue Poxn
T'OCT CBapKu CBapOYHOTIO
9467-75 TOKAa
YOHU-13/85 285 2,0; 2,5; 3,0; |Bce, xpome [IOCTO AHHLIA
4.,0; 5,0 BEPTUKAJILHOTO
CBEpPXy BHU3
HUAT-3M 285 2,0; 2,5; 3,0; |Bce, xpome [IOCTO AHHEIA
4.,0; 5,0 BEPTUKAJILHOTO
CBEpPXyYy BHU3
0o31-1 2100 2,0; 2,5; 3,0; |Bce, xpome [IOCTO AHHLIA
4.,0; 5,0 BEPTUKAJILHOTO

CBEepXy BHUS3
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Tabnuua 4

OnekTpoabl ANs CBAPKU NErMpPOBaHHbLIX KOHCTPYKLMOHHbIX
cTanewn NoBbILLEHHONM 1 BbICOKOW MPOYHOCTU, obecneynBatome
norny4yeHve MeTanna LBea ¢ ayCTEHUTHOWN CTPYKTYPOU
(6e3 nocnenytoulent Tepmudeckon odpaboTkm)

Mapxka InameTp, |[llosoxeHue Poxn MexaHMUeckue
3JIEKTPOoOa | MM CBapPKM CBapOYHOTO | CBOMCTBA MeTajlja
TOKa muBa, He MeHee

Se, |d5, |a(n),
MIla | % Ix/KB .CM

HUAT-5 HixHee, nocrogaxusen | 590(30 100
BEPTHUKAJbHOE
CHU3Y BBEPX,
OT'PAaHUUYEHHO

IIOTOJIOWHOE

5A-395/9 4,0; [Bce, xpome nocrosuHen | 610 [ 30 120
BEPTUKAJIBLHOTO

CBEepXy BHUS3

g w
eNe)

5A-981/15|3,0; 4,0;|Bce, xpowme nocrosuHent | 680 [ 26 100
5,0 BEPTUKAJBLHOTO
CBEpXy BHU3

5a-112/15|2,0; 2,5;|Bce, xpowme nocrosuHet | 640 [ 26 100
3,0; 4,0; [sepruxkansHoro
5,0 CBEpPXYy BHUS

OnekTpoabl AN CBapPKW TENMNOYCTONYMBLIX CTanewn.

OOLasg kpaTkasa xapakTepucTunka

K rpynne anekTpodoB AN CBapku TEnnoyCTONYMBBLIX CTarnen OTHOCATCH 3neKTpoAbl, NpeaHa3HayYeHHble ans
CBapKM HWU3KOMNErMpoBaHHbIX U NMErMpoBaHHbIX TENMOYCTOWYMBLIX CTanen (TennoycToMuvBbIMK HasbiBalT CTanu,
paboTatowme npu MNoBbilEHHbIX TemnepaTypax - Ao 550-600 rp C). OCHOBHbIMW XapakTEPUCTUKAMMK INEKTPOLOB
ABMAIOTCS XMMUYECKUIA COCTaB HannasBneHHOro MeTanna u MexaHn4yeckMe CBOMCTBa MeTanna Lwsa npn HopManbHON
Temnepatype. [Npu Bbibope 3MEeKTPOAOB YYMTbIBAIOT TakkKe MaKCMManbHylo pabouyio TemnepaTtypy, Npy KOTOPOM
pernameHTUpOBaHbI NoKa3aTenun AnMTensHOW NPOYHOCTN MeTanna LWwea.

CornacHo TOCT 9467-75 anekTpoabl AN CBapKW TENMOyCTOWYMBbLIX CTanen no nokasaTensm XVMMUYecKoro
COCTaBa N MexaHWYeCKUx CBOWCTB HaMMaBNEeHHOro MeTanmna u MeTtanna wsa KnaccuduumpoBaHbl Ha AeBATb TUMNOB!
0-09M, 3-09MX, 3-09X1M, 3-05X2M, 3-09X2M1, 3-09X1M®, 3-10X1M1H®B, 3-10X3M1B®d, 3-10X5MO.
OnekTpoabl MOryT UMETb PYTUITOBOE N OCHOBHOE MOKPbITHE.

BmecTe ¢ Tem, npu cBapke TenmnoycTOMYMBbLIX CTanen NPUMEHSITCH dNeKTpoabl, He pernameHTUpPOBaHHbIE
FOCT 9467-75, OCHOBHbIM Ha3HaYeHNEM KOTOPbIX ABMSIETCA CBapKa OPYruMxX KraccoB cTanu (Hanpumep, anexkTpoabl
mapku AHXKP-1, npegHa3HayeHHble, rmaBHbIM 06pa3omM, Ans CBapKu pasHOPOAHbIX CTanemn).

CBapky TennoycTon4mBbix ctanen B 60MbWNHCTBE Criydae BbIMOMHSAT C NpeABapuTenbHbIM NOAOTPEBOM U
nocnegytwoLlen TepmoodpaboTkon.

Tabnuua 5
OnekTpoabl AN CBapPKuN TENMNOYCTONYMBLIX CTanen
Mapxka Tun 1o InameTp, [TomoxeHue Poxn MaxkcuMasibHada
snexkTpona | I'OCT MM CBapKM CBapoOYHOI'0 |[pabouasa
9467-75 TOKa TeMIepaTypa,
rpan.C
ny-5 250A 2,5 Bce, kpowme nocroguuem | 400
BEPTHUKAJILHOTO
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CBEepXy BHUS3

Ji-17 5-10x5Me |3,0; 4,0; 5,0|Bce, xpome nocroauuem | 450
BEPTUKAJIBHOTO
CBEpPXy BHU3

03Cc-11 2-09MX 3,0; 4,0; 5,0(Bce, xpowme nepemenssni, (510
BEPTUKAJLHOTO | IOCTOSHHBIA
CBEpPXy BHU3

T™MII-1Y 2-09xX1M 3,0; 4,0; 5,0(Bce, xpowme nocroguuem | 540
BEPTUKAJIBHOTO
CBEpPXy BHU3

TMII-3Y 5-09x1Me |3,0; 4,0; 5,0|Bce, xpome nocroguuem | 570
BEPTUKAJIBHOTO
CBEpPXyYy BHU3

11J1-39 25-09x1Me |2,5 Bce, kpowme nocroauuem | 585
BEPTUKAJIBHOTO
CBEpPXyYy BHU3

AHXP-2 3,0; 4,0; 5,0|Bce nocroguuem | 550

AHXP-1 3,0; 4,0; 5,0|Bce nocroguuem | 600

OnekTpoabl Ans CBAPKU BbICOKONErMpoOBaHHbIX CTanen n cnnasoB

OOLwas kpaTkasa xapakTepucTunka

B pasgen "Onektpogbl OnNA CBapkuM BbICOKONErMpOBaHHbIX CTanerd u CcnnaeBoB" BXOAAT [ABEe [Ipynnbl
3ANeKTPoaoB, MpedHas3HaYeHHbIX ANA CBApKW BbICOKOSIErMPOBAaHHbLIX CTanen W CnnaBoOB Ha Xerne3oHWKeneBou U
HUKeneBoOW OCHOBAX:

3ANeKTpoabl A4S CBApKN KOPPO3MOHHO-CTOMKUX MaTepmnanos;

ANeKTpoabl ANsl CBAPKM XapOCTOMKUX U XKXapOMpPOYHbIX.

OnekTpoabl ANsi CBapKU KOPPO3NOHHO-CTOMKMX MaTepuanos.

OO6Lwas kpaTkasa xapakTepucTuka.

OnekTpoabl 3Tow rpynnbl obecneynBaloT MNOMNyYyeHWe CBapHbIX COoeduMHeHun, obnaparwowmx Tpebyemon
CTOMKOCTbIO MPOTUB KOPPO3UM B aTMOCKEPHOM, KNCMOTHOW, LLENOYHON 1 OPYrnX arpeCcCuBHbIX cpedax.

HekoTopble Mapku anekTpoaoB AaHHOW rpynnbl MMeKT Oornee LmMpokyto 06nacTe NPUMEHEHUS Y UX MOXHO
MCNoNb30BaTh HE TOMNbKO AMs MNOMyYeHUs cCoeaUHEHWI C TpebyeMbiMM KOPPO3MOHHOW CTOMKOCTbLIO, HO U B Ka4ecTBe
aneKkTpoaoB, 06ecnevnBaroLLnX BbICOKYH XapOCTOMKOCTb M XXapOonpo4yHOCTb MeTanmna LBea.

OnekTpoabl Ans CBAPKU XapPOCTOMKNX U KapONPOYHbIX.

OO6Lwasg kpaTkasa xapakTepucTuka.

OnekTpoabl 3ToM rpynnbl o6ecneynBaloT NOMy4eHUE CBapPHbIX COEANHEHUI C TpebyeMol apOCTOMKOCTbIO
N/Mnm >aponpoYHOCTbH0. 2KapoCTOMKMMK CBapHbIMU COEAMHEHMAMN ABMSIOTCS coeanHeHns, obnaaaioLme BbICOKOW
CTOMKOCTbIO NPOTUB XMMUYECKOTO paspyLLeHUs NOBEepPXHOCTU B ra3oBblx cpefax npu TemnepaTypax csblwe 550-600
rpaa. C. XKaponpo4HbiMU CBapHbLIMW COEAVHEHNAMU SBASKOTCA COeAuHEHUs, paboTatowme npu aTux TemnepaTypax
B Harpy>€HHOM COCTOSIHUM B TeYeHMe OMnpefeneHHOro BpeMeHW (KaponpoyHble COoeAuHEHUs AOIKHbI obnagaTb
Npn 3TOM AOCTaTOYHOWN XapOCTONKOCTLIO).

HekoTopble Mapku 9nekTpodoB, MpefHa3HayYeHHble AN CBapKuM KapOCTOMKUX W/MNKU  XapomnpOYHbIX
MaTepuarnoB, UCMOMb3YHTCH ANA CBAPKU KOPPO3NOHHO-CTONKUX U Pa3HOPOAHbLIX CTanen u cniasos.

CornacHo pgewicTeyloLwen KnaccudukaumMm K BbICOKONErMpoOBaHHbIM CTansM OTHOCAT CnfaBbl, coAepXaHune
Xenesa B KOTopbix 6onee 45%, a cymmapHOe cofep)XaHue nerupyoLlmx aneMeHToB He meHee 10%, cumTas no
BepxHeMy npegeny npu KoHUeHTpaumm ogHOro U3 aneMeHToB He MeHee 8% no HwxkHemy npegeny. K cnnasam Ha
HWKerneBOW OCHOBE OTHOCAT Cnnasbl C cofepXaHuemM He MeHee 55% Hukens. [MpomexyTovyHoe nornoxeHue
3aHUMaloT CrnaBbl Ha Xene3oHMKeNeBon OCHOBE.

B cootBetctBuM ¢ TOCT 10052-75 anekTpodbl ANS CBapku BbICOKONErMpoBaHHbIX KOPPO3UOHHO-CTOMKMX,
XapOCTOMKUX WM >KAPOMPOYHLIX CTanen W ChnaBoB MO XMMWYECKOMY COCTaBy HannaBneHHoro metanna u
MeXxaHM4YeCKMM CBOWCTBaM MeTanma LiBa U HanmnaefeHHoro meTanna knaccuuumpoBaHbl Ha 49 TMNoB (Hanpumep,
anekTpoabl TmMna 3-07X20H9, 310X20H70M2M2B2B, 3-28X24H16I6). HannaBneHHbin MeTann 3HauuTenbHOM
YacTu 9NeKTPodoB, pernaMmeHTUpyeTCcs TEXHUYECKUMN YCNOBUSMWN NPEeAnpUSaTUN - U3rOTOBUTENEN.
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XMUYeCcKkuUii cocTaB M CTPYKTypa HamnnaBneHHOro MeTanna 9MeKkTpoAdoB Afs CBapKM BblCOKOSIErMpOBaHHbIX
cTanem M cnnaBoB OTMMYalOTCA - M MHOrAa BeCbMa CYLWECTBEHHO - OT cocCTaBa W CTPYKTYpbl CBapvBaeMbIX
matepuanoB. OCHOBHbIMM MOKasaTesnsiMyi, pellalolWnMn  BOMPOC BbiIbOpa Takux SNeKTpoAoB, SABMSETCS
obecneyeHne: OCHOBHbIX 3JKCMMyaTaAUMOHHbIX XapakTEPUCTUK CBapHbIX COEOUHEHWU (MEeXaHW4YecKux CBOWCTB,
KOPPO3MOHHOM CTOMKOCTU, >XapOCTOMKOCTM, XXapOomnpOYyHOCTW), CTOMKOCTM MeTanmna LBa npoTuB obpasoBaHus
TpewwmH, TpebyeMoro koMmnnekca cBapOYHO-TEXHONOMMYECKNX CBONCTB.

OnekTpoabl Ansi CBapKX BbICOKONErMpoBaHHbIX CTanen u cniaBoB UMEHT NOKPbITUA OCHOBHOrO, PYyTUIIOBOIO U
pPYTUNOBO-OCHOBHOIO BMAOB. WM3-3a HWU3KOW TEennonpoBOAHOCTM M BbICOKOIO 3MEKTPOCOMPOTMBIIEHUS CKOPOCTb
nnasneHnsa, a cnegoBaTesibHO U KO3 MULMEHT HanmaBku 9NEKTPOAOB CO CTEPXHSMWU U3 BbICOKOSIErMPOBaHHbIX
cTanen M CnnaBoB CYLLECTBEHHO BbIle, YEM Yy OMeKTPOAOB AN CBapku YrnepogucTblX, HU3KONErMpoBaHHbIX Y
nerMpoBaHHbIX ctanen. Bmecte ¢ TeM MNOBbILLEHHOE 3MIEKTPOCONPOTUBIIEHME MeTasnsa 3MeKTPOgHOro CTEPXHS
obycnaBnuBaeT HeOOGXOAMMOCTb MPUMEHEHUS MPU CBApKE MOHWMXKEHHbIX 3HAYeHU TOKa U YMEHbLUEHUS OMNUHbI
caMux CTepXHeln (anekTpoaos). B npoTMBHOM cnyyae u3-3a Ype3MEpPHOro HarpeBa CTEPXKHS BO3MOXEH neperpes
NOKPbLITUA Y UIBMEHEHWNE XapaKTepa ero nnaBneHus, BANoTb 40 OTBaNMBaHUSA OTAENbHbIX KYCKOB.

Ceapka, Kak npaBuro, Nnpon3BoAnTCS NOCTOAHHBLIM TOKOM OOpaTHON NONSIPHOCTM.

Tabnuua 6

OnekTpoabl ANsi CBAPKN KOPPO3NOHHO-CTOMKMX CTanewn v crniaBoB

Mapxka Twun InameTp, OcHOBHOe Ha3HaueHMe | JONOJIHUTEeJIbHAS WU
3JIEeKTPpOoOa 3JIeKTpOoOa IIo MM CONyTCTBYyIIAA

T'OCT 10052-75 oBJjacTu

MW TUILL NPVMMEHEHN A
HaIlJIaBJIEHHOT'O
MeTasa

1 2 3 4 5

YOHN-13/HX 5-12%X13
12x13

CBapka XpPOMMUCTHX Hamnnaeka

cranert tuna 08X13 u|ynimoTHUTEILHEIX
12x13 IOBEpPXHOCTEN
CTaJIbHOM apMaTyphl

awnN
(e oNe]

03J1-22 5-02x21H1012 3,0; 4,0 [Cmapka obopymoBaHus
13 CcTajey Tuia
04x18H10, 03x18H12,
03x18H11,
paborapmero B
OKMCJIIMTEJIbHEIX
cpenax, IOOOOHBEIX
a30THOM KUCJIOTE

03J1-8 5-07x20H9 CBapka cTajel Tuia
08x18H10, 12x18H9 u
08x18H10T, xorma
MeTaJJly WBa He
NPeObABJISOT XECTKUE
TpeOOBaHNUA

cTOMKOCTM K MKK

awnN
(el oNe]

03J1-8C 08x20H9KMB ,5; 3,0; [CBapka craseir Tuna |CBapka C [NOBHIUEHHOM’
0 08x18H10, 12X18H9 u|npoM3BOOMUTEILHOCTLIO
08x18H10T, xorma
MeTaJly WBa He
NPEeObABJIST XeCTKUE
TpeOOBaHMUA

cTOMKOCTM K MKK

03J1-14 5-07x20H9 3,0; 4,0 [Ceapka craner Tumna |Bo3MOXHA CBapka
08x18H10, 12X18H9 u|mnepeMeHHHM TOKOM
08x18H10T, xorma
MeTaJlly WiBa He
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NPeIBaABJISIT XeCTKHUe
TpeboOBaHMUA
cTomkoCcT k MKK

03J1-14A

5-04x20H9

Crapka cTajiey Tuia
08x18H10,
08x18H10T, 06x18H11
n 08x18H12T, xorma
K MeTaJuly WBa
NpPeIbaABIISIT
TpeOOBaHUA
cTomkocTM k MKK

03J1-36

5-04x20H9

Crapka cTajiey Tuia
08x18H10, 06x18H11,
08x18H12T un
08x18H10T,

MeTaJuly WBa
NpPeIbAaABIISIT
TpeOOBaHNUA

cTomkocTM k MKK

KOI'Ia K

mi-11

5-08x20H9T2B

awnN
(el oNe]

Crapka cTajiey Tuia
12x18110T,
12x18H9T, 08x18H12T
n 08x18H12E, xorma
K MeTaJuly uWBa
NPeIBaABJIST XEeCTKHUEe
TpeOOBaHMUA
crTomkocTM k MKK

Cerapka 0OOpyIOBaHMA
u3 cTajier Tuia
12x18H10T, 12xX18HOT,
08X18H12T u
08xX18H12E nnsa
IMIE B O
IPOMEIIJIEHHOCTHU

WI-11c/4u

5-08x20H9T2B

,5; 3,0;
0

BN

Crapka cTajiey Tuia
08x18H10, 08x18H12B
n 08x18H10T, xorma
K MeTaJuly uWBa
NpPeIbABIISIT
TpeOOBaHNUA
cToykocTM k MKK

CBapka C IIOBHIUEHHOM
IPOUBBOOUTEJIEHOCTLIO

03J1-7

5-08x20H9T2B

awnN
(el oNe]

Crapka cTajiey Tuia
08x18H10, 08x18H12B
n 08x18H10T, xorma
K MeTaJuly uWBa
NPeIBaABJISIT XEeCTKHUe
TpeOOBaHUA
cTomkocTM k MKK

Cerapka 0OOOpyIOBaHMA
u3 cTajier Tuia
08x18H10,

08X18H12B u
08x18H10T nnsa
IMIE B O
IPOMEIIJIEHHOCTHU

ur-15

5-08x19H10T2B

awnN
el oNe]

CM. rTpynny
3JIEKTPONOB IJid
CBapKM XapOCTOMKMX
Y XKAPOMIPOUHEIX
cTajie U CIJIaBOB

Crapka cTajiey Tuia
12x18H9T, 12x18H12T,
X20H12T-J1 n X16H13B,
KoT'Da K MeTajJly uWBa
NPeIbaABJIST XeCTKHUe
TpeOOBaHMUA
cToykocTM k MKK

JI-9

5-10xX25H1312B

4,0;

CBrapka IBYXCJIOMHEBIX
cTajiel CO CTOPOHB
JIETUPOBAHHOT'O CJIOA
u3 cTajiey Tuia
12x18110T, 12xX18HOT
n 08x13, xorma x
MeTaJuly WBa
NpPeIbABJIST
TpeOOBaHNUA
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cTOMKOCTM K MKK

03J1-40

08x22H7T2B

3,0; 4,0

CBapka cTajel Mapox

08xX22H6T m 12X21HS5T

03J1-41

08x22H7T2M2B

3,0; 4,0

Crapka CTajM MapKu
08x21H6M2T

Bo3MoOxHa CcBapka
CTaJ MapKu

03x24H6AM3

03J1-20

5-02x20H14T12M2

3,0; 4,0

Cerapka 0OOpyIOBaHMA
u3 crajeyu

muna 03X16H15M3 u
03x17H14M2,
paboramero B

cpenmax BEICOKOM
aTPeCCUBHOCTU

Bo3MoOxHa cBapka
obopynoBaHMa M3
CTalu MapKMu
08x17H15M3T,
paborapmero B
cpenmax BEICOKOM
arpeCCUBHOCTU

5A-400/10y
5A-400/10T

08x18H11M3T2®

awnN
(el oNe]

Cerapka oOOpyIOBaHMA
u3 crajen

Ttuna 08X18HI10T un
10xX17H13M2T,
paborapmero B
aTrpPeCCHUBHEIX Cpelax
opu TeMlepaType IO
350 C, xorma x
MeTaJITy LIBa
NpPeIbaABIISIT
TpeOOBaHNUA
cTomkoCcTr k MKK

HX-13

5-09x19H10T2M2B

Cerapka 0OOOpyIOBaHMA
u3 crajen

Ttuna 10X17H13M3T,
08X21H6M2T u
10xX17H13M2T,
padboTapmero npu
TeMIepaType

no 350 C, xorma x
MeTaJITy WBa
NpPeIbABJISIT
TpeOOBaHUA K
cTomkoCcTu k MKK

HX-13C

5-09x19H10T2M2B

3,0; 4,0

Cerapka 0OOOpyIOBaHMA
u3 cTajiey Tuia
10x17113M2T,
10X17H13M3T un
08x21H6M2T,
paboTarmero
TeMIepaType
350 rpaxn.C,
MeTaJuly WBa
NpPeIbABIISIT
TpeOOBaHNUA
cTomkocTM k MKK

pu
o
Korma k

CBapka C BBICOKOMU
IPOUBBOOUTEJIEHOCTLIO

HMAT-1

5-08x17H8M2

awnN
(el oNe]

Crapka cTajiey Tuia
08x18H10, 12x18H10T
n 10xX17H13M2T,
KoT'ZDa K MeTaJuJly WBa
NpPeIbABJISIT
TpeOOBaHMUA
cTomkocTM k MKK
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03J1-3

14x17H13C4AT

3,0;
5,0

4,0;

Cerapka 0OOOpyIOBaHMA
n3 cTanmm
15x18112C4T10,
paboTaKmero

B Cpelax I[NOBHIIEHHOM
arpecCUBHOCTM, KOT'H
K MeTaJlJly WBa He
NpPenbAaABJIST
TpeOOBaHNUA
cTomkoCcTM k MKK

03J1-24

02x17H14C5

3,0;

Cerapka oOOOpyIOBaHMA
u3 cTajiey Tuia
02x8H20C6,
paborapmero B
YCJIOBUAX
IPOU3BOACTRA
98%-Ho1t aszoTHOM

KM CJIOTH

03J-17y

03xX23H27M3I3T2B

3,0;

Cerapka 0OOOpyIOBaHMA
U3 CIIJIaBOB Mapok
O6XH28MAT u
03XH28MIT m cTanu
MapKu

03xX21H21M4TB
npeyMyleCTBEHHO
TOJILMHOM IO

12 mm, paborawmero
B Cpelax CEepHOM U
dbocdopHOVM KUCIIOT C
npuMecsaMy QTOPUCTEX
coenuHeHUN

03J1-37-2

03X24H26M313T2E

3,0;

Cerapka oOOOpyIOBaHMA
13 CIJIaBOB Mapok
03x23H25M3735B,
06XH28MIT n
03XH28MIT m cTanu
Mapku 03X21H21MATB
IperMyleCTBEHHO
ToymmHOM mo 12 mw,
paborapmero B
cpelax CEepHOM 1
dbocdopHOM KUCIIOT

C NpPUMECAMU
OTOPUCTEIX
COeIMHEHUMN

03J1-21

5-02x20H60M15B3

3,0

Cerapka 0OOOpyIOBaHMA
M3 CIJIaBOB THUIIA
XH65MB u XHG60ME,
paborapmero B
BEICOKOATI'PECCUBHBIX
cpemax, Korza K
MeTaJly lBa
NpPeIbABIIST
TpeOOBaHMUA
cToykocTM k MKK

03J1-25B

5-10x20H70T2M2B2B

3,0;

CM. rTpynny
B3JIEKTPOIOB IJiA
CBapKM XapOCTOMKMX
M KaPOMIPOUHBIX

CBapka KOPPOBMOHHO—
CTOMKMUX KOHCTPYKLMM
¥ ODOpPyIOoOBaHUA U3
cnyaBa Mapky XH78T
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cTajieM M CIIJIaBOB

Tabnuua 7
OnekTpoabl AN CBapPKW >KaPOCTOMKNX U XKapPOMpPOYHbIX cTanei
M cnnaBoB
Mapka Tun InamMeTp, |OCHOBHOE HasHadeHMe |JONOJIHUTENIbHAA WK
BJeKTpona BJIEeKTPOoHa IO MM COMYyTCTBYLA S
TOCT 10052-75 obracTu
WSV TUIL IpUMEHEHU S
HAIJIABJIEHHOTO
MeTaJia
1 2 3 4 5
03J1-25B 5-10xX20H70T2M2B2B(3,0; 4,0 |Ceapka xapocToMkoro |CBapka KOPPO3MOHHO—
U XAPOIPOUHOTO CTOMKMX KOHCTPYKLMNA
conaBa Mapku XH78T |(u oBopynmoBaHus us
crnyaBa Mapku XH78T.
CBapka pPa3HOPOIOHBIX
crajem.
CBapka 4YyI'yHa.
nT-15 5-08x19H10T2B 2,0; 2,5;|Crapka xaponpounmix |CBapka cTajier Tuna
3,0; 4,0; |xoucTpyKumin u 12x18H9T, 12x18H12T,
5,0 oBOopPyIOBaAHMUA U3 X20H12T-J1 n X16H13B,
crajyier Tumna KOTHa K MeTajuly WBa
12x18H9T, IPEenBbABIIST XEeCTKUE
12x18H12T, TpeboBaHUL
X20H12T-J1 un CTOMKOCTHU
X16H13B, k MKK.
padboTamnmux IIpu
TeMreparype
570-650 rpaxn.cC.
03J1-6 5-10xX25H1312 3,0; 4,0; [Capka xapocrTorkux |CBapka cTajier Tuna
5,0 crayer Tuna 15X25T u cranu Mapkm
20x23H13 u 25x25H20C2. Cmapka
20x23H18, Pas3HOPOIOHEIX CTaJel.
paborapnmmx B
OKMCJINTEJIE HEIX
cpemax mnpu
TeMrepaType IO
1000rpan.C
KTu-7a 5-27x15H35B3172B2T|3,0; 4,0 |[CBapka peaKLUMOHHHEX
TPpy® M3 XapOCTOMKMX
cTajiey MapokK
45x25H20C2,
45X20H35C n
25%x20H35,
padboTamnmmx IIpu
TeMrepaType IO
900 rpaxn.C B meuax
KOHBEPCUM MeTaHa
03J1-92 5-28%X24H16T6 2,5; 3,0;|Crapka xapocrorkyx |CBapka cTajiell Mapok
4,0 cranen Tuia 20X23H13 u 20x23H18.

12X25H16T7AP,
45x25H20C2 n
xX18135C2,
paborapmmx B
OKUCJIUTEJIb HEIX
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cpemax mnpu
TeMnepaTrype Lo
1050 rpan.C u B
HAYTJIEPOXMBALIMX
cpemax mnpu
TeMnepaTrype Lo
1000 rpan.C

03J1-38

30X24H23TB

3,0; 4,0

CBapka XapOCTOMKMX
XPOMOHMKEJIEBEIX
craJjuen,
IperMyleCTBEHHO
Mapku 30X24H24E,
padboTamnmux IIpu
TeMnepaType IO

950 rpaxn.C

BU-VM-1

06x20H60M14B

Ceapka XapOIPOYHBIX
cTajJyiey M CILJIaBOB
Tuna XH67MBT10JI,
XH64MT10P, XH78T,
XH77T10P u XH56MT10

CBapka pPa3HOPOIHBIX
cTajie U CIJIaBOB.

uT-28

5-08x14H65M15B412

3,0; 4,0

CBapka XapOCTOMKMX
VI XKAaPOMIPOUHEIX
CIIJIaBOB Ha
HUKEJIEBOM OCHOBE
Tuna XH78T

u XH70BM10T

Ceapka IMNEepPJIMTHEIX U
XPOMUCTEIX CTaJleM CO
crlaBaMm Ha
HUKEJIEBOM OCHOBE.

MMET-10

5-04x10H60M24

2,5; 3,0

CBapka XapOCTOMKMX
Y XKAaPOMIPOUHEIX
cTaJyiey M CILJIaBOB
Ha HUKeJIeBOMU
OCHOBE TuUIa
37X12H8T'8MOB,
XH67BMT10,
XH75MET10,

XH78T mu XH77T10

CBapka pPa3HOPOIHBIX
cTajie¥ U CIJIaBOB.

03J1-2

11x21H14M212

CBapka XapOCTOMKMX
cTajieM Tumna
20x23H13,
padboTamnmux IIpu
TeMIepaType IO
900rpan.C B rasoBHX
cpemax, comepXallx
CEPHUCTHE
COeIMHEHNS

03J1-39

06xX17H14T3C3%

3,0; 4,0

CBapka XapOCTOMKMX
cTajieM Tumna
20x20H14cC2,
20x23H18,
20x25H20C2 u
45x25H20C2,
paborapnmmx B
HayTJIEPOXMBAMMX
cpenax Npu
TeMnepaType IO
1050 rpan.C

03J1-46

06X11H2M2T®

3,0; 4,0

Cerapka XapOIpPOYHBIX
crajnen
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MapTEeHCUTHOTO TUIla
1X12H2BM® un
X12HMB®-1I
03J1/1T-31M 18x18H34B3B2T 3,0; 4,0 [Cmapka xapoCTOMKMX
cTajiey MapokK
20x25H20C2,
45X25H20C2 u
X18H35C2,
paborapmmx B
HaYTJIEPOXMUB ALK
cpemax C
TeMIepaTypoy IO
1050 rpan.C, B ToM
yyce npu
[IOBHIIE HHEIX
CTaTUYECKUX
HATPY3KaxX Ha WBH
rc-1 09x23H9T6C2 3,0; 4,0 [Cmapxka CBapka KOPHEBOTO U
TOHKOJIMCTOBEIX OBJIUIIOBOYHOT'O CJIOEB
XAPOCTOMKMX CTajiel |mBa, OOpPAalleHHEX B
muna 20x20H14C2, CTOpOHY paboueit
20xX25H20C2 u HayTJIEPOXMB AR
45x25H20C2, cpenrl, B
paboTanmyx B KOHCTPYKLUMAX U3
HaYTJIEPOXMUB ALK crayer Tuna
cpemax mnpwu 20x20H14c2,
TeMrepaType IO 20x25H20C2 n
1000 rpaxn.C 45x25H20C2
OOJIbIIMX TOJIIMH
03J1-5 5-12%X24H14C2 3,0; 4,0; [Crapka xapocrorkux |3aBapka nedekToB
5,0 cranen Tuia JINTLA M3 CcTajen
20x25H20C2 n THUa
20x20H14cC2, 20x25H20C2 u
padoTanumMx B 20x20H14c2.
OKMUCJIIUTEJIbHEIX
cpemax mpu
TeMnepaType IO
1050rpan.C
03J1-25 5-10X20H70T2M2B 3,0 CBapka Hannaexa
TOHKOJIMCTOBEIX OBJIMIIOBOYHEIX CJIOEB
(ToymmHoM mo 6 MM) |mWBOB mpu CBapke
KOHCTPYKUUNM U KOHCTPYKUUM U3
HarpepaTeJbHBX cnnaBoB Tuna XH78T
DJIEMEHTOB U3 GOJIBION TOJILIMHE -
XKAPOCTONKUX
cnnaBoB Tuna XH78T
03J1-35 10x27570T2M 3,0; 4,0 [Cmapka xapocTomkmux |CBapka OBGJMIOBOUYHEIX
CILJIABOB Mapok CJIOEB WBOB,
XH7010 n XH4510 un BBITIOJIHE HHEIX
IPYyTHMX CIJIaBOB Ha BIIEKTPOOAMU OPYTUX
HUKEJIEBOM OCHOBE, MapoK .
padboTamnmmx IIpu
TeMnepaType IO
1200 rpan.C
03J1-28 20X27H8T2M 2,5; 3,0 [Cm. rpynoy CBapka KOPHEBEIX
BJIEKTPOLOOB IJIig CJIOEB WBOB XECTKUX
CBApPKM PAa3HOPONHEIX |KOHCTPYKLMUMA M3
cTajie U CIJIaBOB XKAPOCTOMKOM CTaJu
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Mapku 45x25H20C2.

OnekTpoabl ANs CBapKu cneunanmanpoBaHHbIX cTanem

OOLasg kpaTkasa xapakTepucTuka.

B rpynny anekTpoaoB A4S CBapKU CNeLnanv3npoBaHHbIX CTanen BXoOAT SNeKTpoabl, KOTOpble N0 HAa3HAYEHMHO
N COBOKYMHOCTW XapakKTEPUCTUK He MOryT OblTb OTHECEHbl K APYrMM rpyrnnam 3MeKkTpoAoB. OTO - 3NEKTPOAbI,

npegHasHadYeHHble  Ons  CBapku  JIerMpoBaHHbIX M BbICOKONErmpoBaHHbIX  XMagoCTOMKUX  cTanewu,
BbICOKOMapraHuoBuUCTbIX cTanen Tuna 11071311 v 1.n0.
BonbWMHCTBO 3MEKTPOAO0B 3TOM rpynbl NPUMEHSAIOT TaKkKe ANA CBapku pasHOPOAHbIX CTanemn.
Tabnuua 8

OnekTpoabl ANs CBapKM cneunannanpoBaHHbIX cTanem

Mapka Twun InameTp, OCHOBHOe Ha3HaueHue [JonoJHUTEeNbHaS WU
BJeKTpoaa 3JeKTpoaa IIo MM (MPVIMEHUTEJILHO K COMyTCTBYKIAA
TOCT 10052-75 cBapke obnacTu
WU TUII CIIeUMaNn3UPOBaHHBIX NpVIMEHEHUS
HaIJIaBJIEHHOTO crasen)
MeTasia
1 2 3 4 5
03J1-19 10x23H12T 3,0; 4,0 [Cmapxa 3aBapka nedexToB
BLICOKOMAPTAHLIOBUCTOM | IMTHA M3 CTaJn
cramm mapku 11071371 |mapxm 110T1371.
CBapka pPa3HOPOIHBIX
cranem
HM-48T 5-10%X20H9T6C 3,0; 4,0; [Crapxka CBapka pa3HOPOIHEIX
5,0 HUBKOJIETUMPOBAHHEIX U |cTajein
BLICOKOMAaPTaHLIOBMCTHX
cranent tuna 1101713
5A-395/9 08X16H26M6AT2 3,0; 4,0; |Crapka nerupoBanHex |[CM. rpynmy
5,0 BEICOKOIPOUHEBIX 3JIEKTPOIOB IJig
cranent Tuna AK u CBApKU JIETUMPOBAHHEIX
BLICOKOMAPTAHLOBUCTHX | KOHCTPYKLMOHHBIX
cranen Ttuna 110T13JI. |crasell NOBBWEHHON U
BLICOKOM MPOYHOCTMH .
CBapka pPa3HOPOIHBIX
cTayen.-
52-981/15 10xX15H25M6T2A 3,0; 4,0; |Crapka merupoBanHex [CM. rpynmy
5,0 BEICOKOIPOUHEBIX 3JIEKTPOIOB IJig
cranert Tuna AK u CBApKU JIETUMPOBAHHEIX
BLICOKOMAPTAHLOBUCTHX | KOHCTPYKLMOHHBIX
cranen Ttuna 110T13JI. |crasell NOBBUWEHHON U
BLICOKOM MPOYHOCTMH .
CBapka pPa3HOPOIHBIX
craynen.-
5A-112/15 10X15H25M6T2Ad 3,0; 4,0; |Ceapka JeTMpPOBaHHEX
5,0 BEICOKOIPOYHBIX CTaJien
Turna AK u
BLICOKOMAaPTaHLIOBMCTHX
cranert tmna 110113J.
CM. rTpynny
BJIEKTPOIOB IJig
CBApKU JIETUMPOBAHHEIX
KOHCTPYKLMOHHBIX
cTajJyiey TMOBBIIEHHOM U
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BEICOKOM IIPOUHOCTU.
CBapka pPa3HOPOIHBIX
crajen.

03J1-44 10x20H75M2T72BT100(3,0; 4,0 |CBapka XJIaIOCTOMKUX
crasiein Tuna OH6 u

OH9, paboTanuux IpPU
TeMreparType 0O MUHYC

1960c.

CBapka pPa3HOPOIHBIX
cTajie U CIJIaBOB.

AHB-20 02x19H161T3M 3,0; 4,0 |Ceapka
BEICOKOJIETMPOBAHHOM
XJIaOOCTOMKOM CTaJn
Mapku 03X20H16AT6,
IPMMEHSIEMOM B
KPUOTEHHOM

MallMMHOCTPOEHUN -

03J1-25B 5-10xX20H70T2M2B2B(3,0; 4,0

Crapka xJlamDOCTOMKMX |CM.
crajen.

Tpyniy
3JIEKTPOIOOB IJ1A
CBapKM XapOCTOMKUX U
KAPONPOUHEIX CTajlel u
CIJIaBOB.

OnekTpoabl ANs CBApKU pa3HOPOAHbIX CTanen 1 CrnraBoB.

OOLas kpaTkasa xapakTepucTunka

K rpynne anekTpoaoB Ansi CBapKy pa3HOPOAHbIX CTanewn 1 CnnaBoB OTHOCATCS anekTpoabl, obecneynsatoLine
nonyyeHve TpebyemMbix 3KCNNyaTaLNOHHbIX XapakTEPUCTUK CBAPHbIX COEQUHEHUI NMPU CBapKe Pa3HOPOAHbIX cTanem
W CNraBoOB Ha Xene3oHWKeneBon U HUKENEeBOW OCHOBAX.

PasHopogHbIMKM cTansamMu 1 crnnasaMuy ABNAOTCA Matepuarbl, Pe3ko oTNu4arLmnecs CUCTEMON ermpoBaHus,
(PM3MKO-MEXaHNYECKMMN CBOMCTBaAMM U CBapmBaeMocTbio. Mo npu3Haky "pasHOpogHOCTU" CTanun YCrIOBHO MOXHO
pasgenuTb Ha criegywowme 4 rpynnbl: Yyrnepoguctble U HU3KONErMpoBaHHbIE, NerMpoBaHHble MOBLILWEHHOW U
BbICOKOW NPOYHOCTH, TEMMNOYCTONYMBLIE, BbICOKOSIErMPOBaHHLIE.

CBapka pasHOpPOOHbIX CTanem U CnnaBOB MOXET CYLECTBEHHO OTNMYaTbCA OT CBapKM OLHOPOAOHbIX
MaTepmnanoB. 37O 0OYyCrnoBNEeHO Bo3pacTalolen BEepOATHOCTbIO: MOSBMEHUA TpeEWMH B MeTanne LWBa,
BO3HWKHOBEHWEM B 30HE CMraBrfieHUsl Y4aCTKOB CO CTPYKTYPHOW HEOOHOPOAHOCTbIO, MPUBOASALWEN K U3MEHEHUIO
MPOYHOCTHBLIX W MNMACTUYECKUX XapaKTepUCTUK, Ype3MepHbIM POCTOM OCTaTOYHbIX HanpsXXeHWW B CBapHbIX
COEAMHEHUNAX U3-3a 3HAYUTENbHOW pasHuubl B  KO3ddUUMEHTax FMUHENHOro paclUMpeHUss cCBapuBaeMbIX
MaTtepuarnos.

BOonbWWHCTBO 3MEKTPOAOB, WMCMOMb3yeMbIX NPU CBapke pPas3HOPOAHbLIX CTaner K CnnaBoB, OTHOCUTCH K
anekTpogam, npegHasHaydeHHbIM ANS CBApKW BbICOKONErMpoBaHHbIX CTanen 1 nerMpoBaHHbIX cTanen noBbILEHHON
1 BbICOKOM NPOYHOCTU, 06ecneunBaroLLnx nonyyeHne MeTanna wea ¢ ayCTEHUTHON CTPYKTYPOW.

Tabnvua 9
OnekTpoabl Ans CBapKU pa3HOPOAHbIX CTanew v cnriasoB
Mapka Tun sJaexTpoma HasHaueHune JOonoJIHUTEeNIbHa A
3JIeKTPOoIa no I'OCT (IPMMEHUTENBHO K obJylacTb
10052-75 wmn CBapke pPas3HOPOIHEIX IpVIMEeHEHU S
TU cTayie’ u CIJjiaBOB)
HalJIaBJIEHHOTO
MeTaJa
1 2 3 4
AHXP-1 08x24H60M10T2 CBapka CBapka 3akajlMBaeMBIX
TEerJIOy CTOMUMBEIX crayney 6es
crajiey c IpeIBapUTeJIbHOT'O
BEICOKOJIETMPOBAHHEIMM |IIOZOTPEeBa U
KAPOMNPOUHBIMU nocjyenymomemn
CTajIaMmn TepMOODPaboOTKN -
PaBouas TeMmnepaTypa
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no 550-660 rpam.C
AHXP-2 08x24H60M1012 CBapka CBapka 3akajlMBaeMBIX
TEerJIOy CTOMUMBEIX craney 6es
craniey c IpeIBapUTeJIbHOT'O
BEICOKOJIETVPOBAHHEIMU | [IOIOTPEBA U
XAPOIPOUHEIMU rnocJsenymoumen
CTajiaMmn TepMOODPabOoTKN -
PabGouas TeMrnepaTrypa
no 450-550 rpanm.C
03J1-27 20xX26H10M312 Ceapka yrJjepomucTex |CBapka 4dyTyHa
CTajley C
JIETMPOBAHHEIMM, B
TOM UMCIIe
HEKOHCTPYKLMOHHEMU
TPYOHOCBAPUEaEMBIMA
cTassaMu
03J1-28 20X27H8T2M Ceapka yrJjepomucTex |CBapka dyTyHa
CTajley C
JIeTMPOBAHHEIMM, B
TOM UMCIIe
HEKOHCTPYKLVOHHEMUA
TPYIOHOCBAPUBaEMBIMA
cTassaMu
03J1-6 5-10xX25H1312 CBapka yIJepomuCTHX |CM. I'PyIIy
U HUBKOJIETVMPOBAHHEIX |3JIEKTPONOB IJIs
crajiey c CBapKu
BEICOKOJIETVPOBAHHEIMU | KAPOCTOUKUX U
ayCTEeHUTHEMA KAPOIPOUHEIX
cTasaMu cTajyieil M CILJIaBOB
03JI-6C 5-10xX25H1312 CBapka yTIJIEPOOMUCTHX
Y HUBKOJIETMPOBAHHEIX
CTajley C
BEICOKOJIE I'VIPOBaHHEIMU
AYCTEHUTHEIMY CTaJIaMA
HMAT-5 5-11X15H25M6AT2 CBapka CM. TIpynny
HM3KOJIE TUPOBAHHEIX BJIEKTPOLOB IJid
U JIETUPOBAHHEIX CBapKu
crasein c JIETVMPOBAHHEIX CTaJen
BEICOKOJIETVPOBAHHEIMM | [IOBBIIEHHOM ¥ BEICOKOM
ayCTEeHUTHEMA IPOYHOCTU
cTassaMu
5A-395/9 08X16H26M6AT2 CBapka yIJepomMUCTHX |CM. I'PYyIIy
U HUBKOJIETVMPOBAHHEIX |3JIEKTPONOB IJIS
crajiey c CBapKu
BEICOKOJIETVIPOBAHHEIMU | JIETUMPOBAHHEIX CTaJlel
ayCTEeHUTHEMA [IOBHIIEHHOM U
cTassaMu BEICOKOM MNPOYHOCTU
5A-981/15 10x15H25M6T2Ad Ceapka CM. Tpynmny
HM3KOJIETUPOBAHHEX ¥ |3JIEKTPOIOB IJis
JIETMPOBAHHEIX CTaJIel |CBapku
c JIeTMPOBAaHHEIX CTajen
BEICOKOJIETVPOBAHHEIMM | [IOBBIIEHHOM ¥ BEICOKOM
ayCTEeHUTHEMA IPOYHOCTU
cTasaMu
5A-112/15 10xX15H25M6T2A® Ceapka CM. Tpymmny
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HM3KOJIETUPOBAHHEX ¥ |3JIEKTPOIOB IJis
JIETMPOBAHHEIX CTaJIel |CBapku
c JIeTMPOBAHHEIX CTajen
BEICOKOJIETVPOBAHHEIMM | [IOBBIUEHHON U
ayCTEeHUTHEMA BEICOKOM MNPOYHOCTU
cTassaMu
HM-48T 5-10x20H9T6C CBapka CM. Tpymnmy
HM3KOJIETUPOBAHHEIX , BJIEKTPOLOB IJid
CHEeUVasIbHEIX U CBapKu
BEICOKO— CHeuranan3npOBaHHEIX
MapTaHIOBUCTHX cranen
cTajyieM Tumna
110171371 ¢
BEICOKOJIE I'VIPOBaHHEIMU
ayCTEeHUTHEMA
cTasaMu
03J1-19 10x23H12T CBapka BEICOKOMap-— CM. TI'pynny
TAHLOBUCTOM CTaJU BIIEKTPOLOB IJid
Mapkxyx 1107131 c CBapKM
JIE TUPOBaHHEIMA CHeuranan3npOBaHHEIX
cTayAaMM THUIa cTanen
30XTCA u
YTJIEPOOUC TEHIMA
cTayaMM TuUna
crass 35
03J1-25B 5-10X20H70T2M2B2B [ CBapka CM. TIpynny
PAa3HOPOIOHEIX CTajiei BJIEKTPOLOB IJid
CBapKM XapOCTOMKMX
U XAPOIPOUHEIX
CTaJjlIel M CIJIaBOB
BU-VM-1 06x20H60M14B CBapka pPa3HOPOIHEIX CM. TIpynny
cTajyieil M CILJIaBOB BJIEKTPOLOB IJid
CBapKM XapOCTOMKMX
U XAPOIPOUHEIX
CTaJjlIel M CIJIaBOB
MMET-10 5-04x10H60M24 CBapka pPa3HOPOIHEIX CM. TIpynny
XAPOIPOUHEIX CTajielt BJIEKTPOLOB IJid
U CIUJIABOB CBApPKM XapPOCTOMKUX
U XAPOIPOUHEIX
CTaJjlIel 1 CIJIaBOB
03J1-44 10x20H75M2T2BT10® [ CBapka pas3HOPOIHEIX CM. TI'pynny
crasen un BJIEKTPOLOB IJid
CILJIAaBOB CBapKu
CHeuranan3npOBaHHEIX
cTanen
uT-28 5-08x14H65M15BAT2 [CBapKa MNEPJIUTHEIX U CM. Ipynny
XPOMUCTHX CTajiell CO |3JeKTPOIOB IJis
crjlaBamMy Ha CBapKu
HMKEJIEBOM OCHOBE KAPOCTOMUKUKX U
KAPOIPOUHEIX
CTaJjlIel M CIJIaBOB
03J1-32 10H9512 CBapka yIJepomMUCTHX |CM. I'PyIIy
U BHICOKOJIEIMPOBAHHHX | 3JIEKTPONOB IJIs
KOPPO3MUOHHOCTOUKUXK CBApPKM LBETHEIX
cTajyieil C HUKEeJEeM MEeTaJIJIOB
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B-56y

05H70130

CBapka yIJIEpOOMUCTHIX

cTayjey c

MOHEJIb—~MeTaJlJIOM

Cm.

Tpynmy

SJIEKTPOOOB IJIA
CBAapPKM LIBETHEIX

MeTaJlJIOB

Tabnuua 10
HekoTopble Hanbornee pacnocTpaHeHHbIe TUMbl U1 MApKX 3MNEeKTPOJO0B,
npegHa3Ha4veHHble AnA CBapKu pa3rinyHbiX coyeTaHunm
pa3HOPOAHbLIX CTanemn u cniasoB
TPYIIA CTAJIEN U
CIIJIABOB Y JI T Ba Bx H
YTJepooucTee u 2422-5100|242A-350A [03J1-6, 03J1-25B |1T-28,
HM3KOJIETUPOBAHHEE 03J1-27, (0371-6C), 03J1-25B
cTanm 03J1-28 HUAT-5,
Yy 5A-395/9,
HIM-48T
JletupoBanuee cranm |3422-3100, 250A-585 |[HUMAT-5, Tr-28,
[IOBEBIIEHHOM U 03J1-27, 5A-395/9 03J1-25B
BEICOKOM MNPOYHOCTU 03J1-28
JI
TenyIoyCTONUYMBLE 2422-3550A [350A-385 5A-395/9 |AHXP-1, |LT-28,
cTanm AHXP-2 03J1-25B
T
Breicoko- | aycTeHuTHeE | 03J1-6, HUAT-5, 5A-395/9 03J1-25B, | 03J1-25B
nerupo- |Ba (03J51-6C), |2A-395/9 MMET-10
BaHHLE HUAT-5,
5A-395/9,
HIM-48T
xaponpounse | 03J1-258 AHXP-1, 03J1-25B, MMET-10,
Bx AHXP-2 VMET-10 03J1-25B
CrijiaBeE Ha HMKeJeBOl |1IT-28, nr-28, nr-28, 03J1-25B VMET-10,
OCHOBE 03J1-25B 03J1-25B 03J1-25B 03J1-25B
H

OnekTpoabl AN HannaBKy.

OO6Lwasg kpaTkasa xapakTepucTuka.

B rpynny anekTpo4oB AnS HanMnaBKy BXOAST 3MNeKTpoAbl, NpeAHa3HauYeHHbIe AN Py4YHOW OYroBOW HamnnaeKu
NMOBEPXHOCTHbIX CMOeB ¢ 0COObIMM CBOMCTBaMU (KPOME 3MEKTPOAOB AN1S HAMnaBKy CNOEB M3 LBETHbIX METanmnos).
OneKkTpoabl N3roTaBnMBalOT M NOCTABNAT B cooTBETCTBUM ¢ TpeboBaHnsammn FOCT 9466-75 n FTOCT 10051-75. Ans
HannaBoYHbIX pPaboT B HEKOTOPbIX CMyyasx TakkKe WCMOMb3YT CBAPOYHbIE 3MEKTPOAbl, Hanpumep, 3NeKTpoabl,
npeaHa3HavyeHHble AN CBapKy BbICOKONErMpoBaHHbIX KOPPO3UOHHOCTOMKMX, KapPOCTOMKNX U KapOMNPOYHbIX CTanewn.

CornacHo OCT 10051-75 anekTpodbl ANS HannasBKy MOBEPXHOCTHbIX CMNOEB MO XMMUYECKOMY COCTaBy
HannaBneHHOro MeTanna n TBepAOCTM NPU HOpMarbHOW TeMnepaType KrnaccuduumpoBaHsl Ha 44 Tuna (Hanpumep,
anektpoabl TMna 3-16M2XM, 3-110X14B13®d2, 3-13X16H8M5C5IM46). HannaBneHHbI MeTanm MHOMMX aneKkTpoaoB
pernameHTMpyeTca TEXHUYECKMN YCNOBUAMN NPeanpUaTUA-U3roTOBUTENEN.

B 3aBMCUMMOCTM OT NPUHATOW CUCTEMbI MErMpoBaHMs M yCNoBuMN paboTbl MOMy4aeMoro HanmnaeBfeHHOro
MeTanna aneKkTpoabl AN Hannaeky MoryT ObiTb YCNOBHO pasaeneHbl Ha criegyolme 6 rpynn:

1-a rpynna. OnekTpodbl, obecneuynBawlne MOMydeHNE HU3KOYTNEePOAUCTOr0  HU3KOMNErMpoBaHHOMo
HannaBneHHOro MeTarnna C BbICOKOW CTOMKOCTbIO B YCMOBUSAX TPEHUS MeTanna o0 MeTann 1 yaapHbIX Harpy3ok (no
Ha3HaYeHMIO K 3TOW rpynmne OTHOCSTCA HEKOTOPbIE MapKX 3NeKTPOAoB 3-e1 rpynnbl).

2-9 rpynna. O3nekTtpoabl, obecneuyvBarolimMe MOnydeHMe CpeaHeyrnepoamMcToro HU3KONEerMpoBaHHOro
HannaBneHHOro MeTanmna C BbICOKOW CTOMKOCTbIO B YCIOBUSIX TPEHUSA METanmna o0 MeTans 1 ygapHbix Harpy3ok npu
HOpManbHOW 1 NOBbILLEHHON TeMnepaTypax (4o 600-650 rp. C).

3-9 rpynna. Onektpoabl, obecneuyuBawline NONyyeHWe  YrnepoancToro,

nermpoBaHHoro  (unu
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BbICOKONErMPOBAHHOI0) HannaBneHHOro MeTarnna C BbICOKON CTOMKOCTbIO B YCIOBUsIX abpa3nMBHOro M3HaLLMBaHUSA U
yOapHbIX Harpy3ok

4-a rpynna. JnekTpodbl, obecneuyuBawoline MofydyeHWe  yrnepogucToro  BbICOKONErMpoBaHHOIO
HannaBneHHOro MeTanna C BbICOKOW CTOMKOCTbK B YCroOBWUSAX GOMblUMX OABMEHUN M BbICOKUX TemnepaTyp (8o
650-850 rp.C).

5-g rpynna. Onektpoabl, obecneuvnBaioLLme Nony4eHne BbICOKONErMpOBaHHOIO ayCTEHUTHOrO HanmaBneHHoro
MeTana C BbICOKOW CTOMKOCTbIO B YCMOBUSAX KOPPO3MOHHO-3PO3MOHHOIO M3HALLMBAHUSA U TPEHUSA MeTanna o metann
npuv NOBbILLEHHbIX TeMnepaTtypax (4o 570-600 rp.C).

6-9 rpynna. OnekTpoabl, obecneuynBaroline nonydeHue LUCMEPCHOYMNPOYHAEMOro BbICOKONErMPOBAHHOMO
HannaBneHHOro MeTanna C BbICOKOM CTOMKOCTbIO B TsDKENbIX TemnepaTypHO-AedOopMaLnoHHbIX YCroBusix (4o
950-1100 rp.C).

Heobxoaumo oOTMETUTb, YTO MNPOM3BOACTBO HaMMaBOYHbIXx paboT TpebyeT npuMmeHeHus cneumanbHOn
TeXHOMormn, KoTopasi - B 3aBMCMMOCTU OT XMMMWYECKOrO COCTaBa M COCTOSIHMSI OCHOBHOrO W HarnnaersiemMoro
MeTanmnoB - MOXeT BKNo4YaTb o0bsi3aTenbHOE BbINOMHEHME Takux Onepauuin, Kak npeaBapuTenbHbIn U
CONYTCTBYWOLUNIA MOAOrPEB, TEPMUYECKYD OOpaboTKy AOns NonydeHus 3adaHHbIX IKCMyaTalMOHHbIX CBOWCTB
HannaenNsemMon NOBEPXHOCTU.

Tabnuua 11
OnekTpoabl Ans HanmnaBku

OCHOBHOE Ha3HaueHUue
TBepmocTs
HallJIaBJIEHHOTO
MeTasa

I[ToJstoxeHme
HaIllJIaBKU

Mapka Tun Inamerp,
3JIeKTpOoa [3JIeKTpoma IO MM
TOCT 10052-75
VIV TUII
HalJaBJIEHHOT'O
MeTaja

1 2 3 4 5

1-a rpynna

03H-300M 11r3C Hamaeka

OLIC TP OMBHAIIMB a EMBIX
merajiem ms3
YTUIEPOOUCTEIX U
HM3KOJIETUPOBAHHEIX
cranen (Hanpumep,
BaJitl, OCH,
aBTOCLIENKMA,
KPECTOBMHE, IOPYyTHe
oeTanu
aBTOMOOUIIBHOTO U
KEJIE3HONOPOXHOTO
TpaHcnopTa) -

HB 270-360

HuxHee

4,0; 5,0

03H-400M 1514cC 4,0; 5,0 HannaBka

GEIC TP OMBHAIIMBaEMBIX
merajiem ms3
YTJIEPOOUCTEIX U
HM3KOJIETUPOBAaHHEIX
cranett (Hanpumep,
BaJiel, OCHU,
aBTOCLENKN,
KPEeCTOBMHLEL, OPYyITUEe
neTanmu
aBTOMODOUIIBHOTO U
KEJIC BHOIOPOXHOT O
TpaHcnopTa) -

HB 360-430

HuxHee

OMI'-H

5-65X11H3

4,0; 5,0

HuxHee,
HaAKJIOHHOEe

HansiaBxka MBHOIWEHHBIX
YHaCTKOB M 3aBapka
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nedexTOBR JIUThA
XeJIE 3HO MOP OXHEIX
KPEeCTOBMH U
OpyTuUx »OeTajley mus3
CTanM MapKu
110171371.

HRCs 27-35

UHUVH-4

5-65x25T13H3

4,0

HuxHee

HanjlaBka MBHOIMEHHBIX
YyU4aCTKOB U 3aBapka
nedexTOBR JIUThA

XeJle 3HOIOPOXHEIX
KPECTOBUH U IPYIUX
meTajier M3 cTaju
Ttuna 110T13J1.

HRCs 25-37

Tpymnna

o3m-1

5-16T2XM

3,0
5,0

; 4,0;|Bce, xpome
BEPTMKAILHOTO

CBEepXy BHUS3

HamnsiaBxka MOJIOTOBEIX U
BBEICAIOYHEIX ITAMIIOB .

HB 320-365

YOHN-13/HX
20x13

5-20x13

HuxHee,
HaAKJIOHHOEe

HanjnaBka WTaMIOB
XOJIOOHOW U

ropsaueit (mo 400rpaxn.
C obpeskwu,

OBIC TPOM3HAUNBaEMBIX
meTajiell MallMH U
O000pPYyIOBAaHUA -

HRC> 41,5-49,5

0o31-3

5-37X9C2

HuxHee,
BepTUKAaJIbHOE

HannaBka OOpPE3HEIX U
BEIDYOHEIX MTaMIIOB
XOJIOOHOM U Topsa4YeMr
(no 650 rpan.C)
TaMIOBKM

OEIC TPOM3HANMBAaEMBIX
meTajiel MallMH U
O000OPYyIOBAaHUA -

HRCs 53-59

o3m-7

5X10C3M

HuxHee,
BepTUKAaJIbHOE

Hamaeka Ky3HEUHO-
WTaMIOBOM OCHACTKM,
paboTampmen npm
TeMmneparypax mo 650
rpan.C. HRCz >=56

0o3m-2

10x5M10B29

BN

w
o

HuxHee,
HaAKJIOHHOEe

HansiaBxka WTaMIIoOB
rop,qqeﬁ MTaMIIOBKU -

HRC> >= 57

SH-60M

5-70X3CMT

BN

HuxHee,

IIOJIyBEpPTHMKAJIBHOE

HanjnaBka WTaMIOB
BCeX TUIIOB,
padboTamnmux IIpu
TeMIepaType IO

400 rpan.,

OBIC TPOM3HAUNMBaEMBIX
meTajiell MallMH U
O000OpPYyIOBAaHUA -

HRC> 53-61

031-3

5-90X4M4BD

HuxHee

Hamnmaeka WmWTaMIOB
XOJIOOHOM U Topsa4YeMr
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(no 650 rpan.C)
MTaMIOBKM

BOLIC TPOMBHAUIMBAEMBIX
meTajyiell I'OPHO-
MEeTaJUIyPpIMU4eCKOTO U
CTAHOYHOTO

O000OPYyIOBAaHUA -
HRC> 59-64

Tpymnna

O3H-6

90x4T2C3P

4,0; 5,0 |Huxuee,
BepTUKAaJLHOE,
OTPaHNUYEHHO

IIOTOJIOYWHOE

Hanmaeka

OBIC TPOM3HAUNMBaEMBIX
merajnen
TOPHOIOOBBAKINX U
CTPOUTEJILHEIX MallMH U
MEeTaJIIyPIMIeCKOT'O
O000PYyIOBAaHUA -

HRC> >=58

O3H-7

75X5T4C3Po

4,0; 5,0

HuxHee

HamslaeBka

BEIC TPOMBHANMBAIMX C I
neraJjnen,
IpeuMyleCTBEHHO U3
cramm 110T13JI.

HRC> >=56

O3H-7M

75X5H2CoP

4,0; 5,0

HuxHee

Hamslaeka

BEIC TPOMBHAINMB A EMBIX
neraJjnen,
IpeuMylmeCTBEHHO U3
cramm 110T13JI.
HRC> >=56

O3H/BCH-9

115X17H3T2CPT

4,0; 5,0

HuxHee

HanjlaBka meTajen
3eMJIEPOMHEIX MallMH B
YCJIOBUAX BO3IEMCTBUS
MEeP3JIBIX I'PYHTOB .

HRC> >= 46

BCH-6

5-110x14B1302

4,0; 5,0

HuxHee

HamslaeBka

OBEIC TPOM3HAINMB A EMBIX
meTanen mus3
YIJIEPOOUCTEIX U
BEICOKOMAaPTaHLIOBMC TEIX
cTajen.

HRC> 51-56,5

SHY-2

360x1513P

4,0; 5,0

HuxHee,
HaAKJIOHHOEe

Hannaeka

OBIC TPOUSHALMEAEMBIX
CTAJIbHEIX M UyTyHHBIX
neraneit (ymapHee
HarpysKu -
YMEPEHHEE) -

HRC> >=58

T-590

5-320x25C2rP

4,0; 5,0

HuxHee,
HaAKJIOHHOEe

Hannaeka

OLIC TPOUSHAIIMEAEMBIX
CTAJIbHEIX M UyTyHHBIX
oeTajieyl MallMH
(yoapHeEe HaATpPy3KM —
MUHVMAJIbHELE ) -

HRC> 58-64
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T-620

5-320X23C2TI'TP

4,0; 5,0

HuxHee,
HaAKJIOHHOEe

Hanmaeka

OBIC TPOM3HAUNMBaEMBIX
CTAJIbHEIX UM UYT'YHHBIX
meTaJjier MalumH
(yoapHble HaTpy3KU -
YMEPEHHEE) .

HRC> 56-63

4-g

Tpymnna

031-5

5-10K18B11M10X3Co

3,0; 4,0;
5,0

HuxHee

HamsaeBka
MeTaJIJIOPEXYILET O
VHCTPYMEHTa U
LTaMIIOB TOpgdeM

(mo 800-850 rpan.C)
MTAMIIOBKHU -

HRC> 63-67

031-6

100x4M8B2C®

HuxHee,
HaAKJIOHHOE

HamnylaBka opu
UBTOTOBJIEHUNU
MeTaJIOPEeXyLero
UHCTPYMEHTa, PEMOHTE
TAXEJIOHATPYXEHHEIX
WTaMIOB XOJIOOHOM U
ropsaueit (mo 650
rpang. C) WTaMIOBKM.

HRC> 59-64

Tpymnna

[[H-6JI

5-08x17H8C6T

4,0; 5,0

HuxHee

Hannaeka

YILJIO THUTEJIb HEIX
IIOBEPXHOCTEMN

meTajiell apMaTypH
KOTJIOB, paboTanmmx
IpM TeMnepaTypax Io
570rpan.C u naBjeHuu
no 78 Mla.

HRCs 29,5-39

IH-12M-67

5-13X16H8M5C5T4B

4,0; 5,0

HuxHee

HanyaBka

YILJIO THUTEJIb HEIX
IIOBEPXHOCTEN IeTaJlel
apMaTyph
SHEePIreTUYeCKUX
YCTaHOBOK,
padboTamnmux IIpu
TeMIepaType IO

600 rpan.C m BRICOKMX
IaBJIEHUSAX -

HRC> 39,5-51,5

Tpymnna

031-6

10x33H11M3CT

2,5; 3,0;
4,0

HuxHee

Hanmaeka
KY3HEUHOITaMIIOBOM
OCHACTKM XOJIOOHOT'O

U Topgdero
nedopMMPOBaHMA
MEeTaJIJIOB,

OBIC TPOM3HAUNBaEMBIX
nerajsen
MeTaJlIypIM4eCcKkoTo,
CTAHOUHOT'O UM IPYyIOI'O
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oOopynOBaHMA,
paborapmero B
TSXEJIEIX YCJIOBUSAX
TepMUUECKON
ycranoctu (mo 950
rpan.C) m BoJbumx
OaBJIEHUN .

HRC> 52-60

031-8

11x31M31C1090

3,0; 4,0

HamnyaBka
KYy3HEUHO-WTaMIOBOM
OCHAaCTKM TOpsadero
nedopMMpPOBaHMA
MeTaJlJIoB,
paborapmmx B
CBEPXTAXEJIIBIX
YCJIOBMAX TEepMUUECKOM
ycranoctu (mo

1100 rpaxn.C) u
BOJIbIMX IaBJICHMM.

HRC> 51-57

SJ'IeKTpOJJ,bI ONA CBapKU N HannaBKKU YyryHa.

OOLwwasg kpaTkasa xapakTepucTuka.

K rpynne 3nNeKTpogoB AnA CBapKM UM HannaBKM 4YyryHa OTHOCATCA 3NeKTpoAdbl, npeaHa3Ha4deHHble OnA
yCTpaHeHna C NOMOLLbIO XonogHom CBapKn 1 HanmnaBku ﬂ,e(beKTOB B 4YryHHbIX OTIMBKAX, a TakKXe 3neKTpoabl,
ncnonb3yemble npu pemMoHTe Bblllealero n3 ctpod O60pMﬂOBaHMﬂ N BOCCTaAHOBSIEHUM M3HOLLEHHbIX geTanen. B
pane cnydaeB 3NneKTpoabl MOTyT ObITb NPUMEHEHbI NPU N3roToBNEHNN CBAPHO-ITNTbLIX KOHCprKLI,I/IIZ.

SJ'IeKTpOLI,bI Ons1 XOnogHon CBapKu 1 HanmnaBkM 4YyryHa He CTaHOapTMU30BaHbl 1 UX MPOU3BOAAT MO OTAEJIbHbIM
TeXHNYECKUM YCIiOBUAM. OHn nossonsoT nonyyatb HannaBneHHbIn MeTann (MeTaﬂﬂ lﬂBa) C 3adaHHbIMU
CBOWMCTBaMU B BUAE CTanu, CNriaBoB Ha OCHOBE MeaWn, HUKESS, XKene30HMKeNneBoro cnasa.

[na xonogHoun CBapkKM MU HannaBKK YyryHa hze.CBame N HannaekKW, BbINOMHAEMbIX 6e3 npeanBapuUTesNibHOro
nonorpeBa) XapaKTepHO npoBegeHne npouecca C MUHMMAIbHbIM  TEMMOBMOXEHNEM KOPOTKUMMU BaliMkamMu

NPOTSHKEHHOCTbI0 25-60 MM C OXNaXxaeHUeM KaXaoro HarloXXeHHOro Banvka Ha Bo3fyxe 0 TeMnepaTypbl He bonee
60 rp C. NHorpa pekoMeHayeTcs NPOKOBKA KaX40ro Banuka nerkum yaapom MoroTka.

SJ'IeKTpO,D,bI ONA CBapKU U HannaBKKU YyryHa

Tabnuua 12

Mapka
BJIEKTPOIa

InameTp,
MM

[TonoxeHue
CBapPKMU

Tun HaNJaBJIEHHOTO
MeTaJsa

OcHOBHOE
Ha3HadeHMue

OcoBeHHOCThb
HaIlJIaBJIEHHOT O
MeTaJsia

3

4

5

6

uu-4

IN
o

HuxHee

Cranp JermMpoBaHHAaA

CBapka u 3aBapka
nebexToOB JUTHS B
meTanax M3 Ceporo,
BEICOKOIIPOYHOI'O M
KOBKOI'O YYyI'YHOB.
CBapka ceporo u
BBICOKOINPOYHOT'O
YyI'yYHOB CO CTaJIbo

034-2

HuxHee,

BEepTHUKAJIbHOE

CniylaB Ha MenHOM
OCHOBE

Cpapka, HalJlaBKa "
3aBapka nedekTos
JIMITbA B IOeTaJIdX U3
Ceporo M KOBKOTO
YYyTI'YHOB.

034-6

HuxHee,

BEepTHUKAJIbHOE

CniylaB Ha MenHOM
OCHOBE

CBapka neraneu

(MpennouTmuTesIbHO
TOHKOCTEHHBEIX) U3
Ceporo M KOBKOTO
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YyTYyHOB .
MHU-2 3,0; 4,0; |HuxHee, CrijlaB MemHO- CBapka, HamjiaBka ¥ |Buicokasa
5,0; 6,0 |BeprukasgbHOE |HMKEIEBEI 3aBapka nebexkToB TEeXHOJIOTUUHOCTh
JIUTHS B IeTalax u3|npmu obpaboTke
ceporo, pPe3aHueM.
BLHICOKOIPOYHOTO M Koppo3moHHad
KOBKOTO UyT'YyHOB. CTOMKOCTEL B
KMIOKOCTHBIX
arpeCcCUBHEX
cpemax M TOopAYMX
rasax.
03XH-1 2,5; 3,0; |HuxHee, CrjiaB XeJies30-— CBapka, HamjaBKa ¥ |BaM30CTbL O LUBETY
4,0; 5,0 |BepTuKajbHOE |HUKEJIEBLIL 3aBapka nebexkToB K OCHOBHOMY
JIUTBA B IOeTalaxX W3 |meramty
ceporo u
BLEICOKOIIPOYHOTO
YyTyHOB.
O3XH-2 3,0 HuxHee, CrijiaB Xejies0- CBapka, HamjaBKa u
BepPTUKAJILHOES | HUKEJIS BLIA 3aBapka OebexkToB
JIUTBA B IeTajiaX U3
ceporo u
BEICOKOIIPOYHOTO
YyTYyHOB .
03y-3 2,5; 3,0; |Huxuee, CriylaB Ha HMKeJieBOM |CBapka M 3aBapka Bricokas
4,0; 5,0 |BepTukasbHOE |OCHOBE nebeKToB JMTLA B TEeXHOJIOTUYHOCTE
meTanax M3 ceporo |npu obpaboTke
U BEICOKOIIPOYHOTO pesaHueM
YyTyHOB .
03u-4 2,5; 3,0; |Huxuee, CrilaB Ha HuMKeJsieBoOM|CBapka M Hamjaeka |CTOMKOCTL B
4,0; 5,0 |BepTukajibHOE|OCHOBE meTajyiell M3 Ceporo |yCJOBMAX TPEHUA
U BEICOKOIIPOYHOTO MeTasia O MeTaJll,
UYyT'YHOB . K BO3IENCTBUIO
YIOAPHEIX HATPy30K

CBapka LBeTHbIX MeTarnnos.

OOLas kpaTkasa xapakTepucTunka

K rpynne anekTpoaoB ANs CBapKM LIBETHbIX METANMOB OTHOCHATCS SM1eKTPOAbl, NPeAHa3Ha4YeHHble AN CBapKu
anoMUHUS, MeauW, HUKENS U UX CMMaBoB. JNEKTPOoAbl ANs CBapKM LBETHbIX METanfoB He CTaHOapTU30BaHbl U UX
NPOU3BOAST MO OTAENbHBIM TEXHUYECKMM YCrOBUMSAM. WCKMOYEHWE COCTaBMSHOT BbICOKOHMKENEBbLIE 3NEKTPOAbI,
KOTOpble MPUMEHSAIOT AN CBapKWM CMMaBOB Ha KENe3OoHMKENEeBOW M HUKENEBOW OCHOBAX W BbICOKONErMpoBaHHbIX
ctanen, scrieactaue Yero oHn BxoaaT B FOCT 10052-75.

CBapka LBETHbIX METasoB MOXET CYLLEeCTBEHHO OTNMYaTbLCA OT CBApPKWM CTanu, YTo 0OYCrOBNEHO PE3KUM
pasnuunem ux OU3NKO-XMMUYECKMX CBOMCTB. MaBHbIMKU (hakTopamu, onpeaensiowMM CBapnBaeMoCTb LIBETHbIX
MeTanmnoB, SIBMSTCA TemnepaTypbl MiaBfeHUst U KUMEHWUs,, TENMONPOBOAHOCTb, CPOACTBO K COAepXaliumcs B
BO34yxe rasam (kmcrnopony, asoTy, napam BOAbl).

OnekTpoabl Ans CBAapKU antOMUHWSA 1 €ro CnnaBoB.

AnNIOMUHUA 1 anloMyHMEBbIe  cinaebl - obnagatoT
3NEKTPONPOBOAHOCTLIO, MOBLILLEHHOW KOPPO3NOHHOW CTONKOCTLIO.

OcobeHHOCTbIO antoMUHUA U ero CnnaBoB ABNAETCSA Nerkas oKUCNAeMoCTb. JTO NPUBOOUT K TOMY, UYTO Ha MX
NMOBEPXHOCTM MpaKTUYeCKn BCerga MpUCYTCTBYET MIOTHasi TyronnaBkas MreHKa okcuaa anioMuHus. 3Ta nneHka
MOXeT 06pa30BbIBATLCA U Ha MOBEPXHOCTU CBAPOYHOW BaHHbI, YTO HapyllaeT cTabunbHOCTb npoLecca CBapKu,
npensaTcTeyeT GOPMUPOBaHMUIO LLBA, NPUBOANT K MOSBIIEHUIO HEMPOBAapPOB WU HeMeTanfnn4eckux BkoveHun. Ons
Nony4YeHnsi Ka4eCTBEHHbIX CBAPHbIX COEAUHEHWU HEOOXOAMMO MPUHUMATL ChneuuanbHble Mepbl, HanpaBfeHHbIe Ha
yoaneHne okcugHom nneHku. [lpy pydHOW [OyroBoW CBapke 9TO [OCTUraeTcs MyTeM BBEAEHWA B COCTaB
ANEeKTPOOHOro MOKPbITUS XNMOPUCTLIX W (PTOPUCTBLIX CONEN LEerOYHbIX U LEeroYHO-3eMerbHbIXx MeTannos. B
pacnnaBneHHOM COCTOSIHUM 3TWM MaTepumarbl Co3aatT He0OXoaAnMble YCroBUS AN YAaneHUs MAeHKN 1 yCTOMYNBOro
ropeHuns ayru.

Manon MNOTHOCTbO, BbLICOKOW Tenmno- WU

SJ'IeKTpOﬂ,bI Aana cBapkun mean u ee CrifiaBoB.
Megb obnagaeT BbICOKON TENno- n ANEKTPONPOBOAHOCTLIO, NOBbILLIEHHON XNOKOTEKy4eCTblo pacniiaBieHHOro
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mMeTanna. [ina Hee xapakTepHa aKkTUBHOCTb Mpy B3aUMOAENCTBMM C razamm, 0COGEHHO C KUCITOPOAOM U BOOOPOAOM,
YTO MOXET SBUTBCS NpUYMHOW o6pa3oBaHMs MOp B MeTanne wBa M MuKpoTpelwwuH. [na npegoTBpalleHust
NnosiBreHUs Taknx AeeKkToB B CBAPHbIX COeAMHEHUSX HAOEXUT NPUMEHATL TOMbKO XOPOLLO PaCKUCIIEHHYKO Medb.
Ceapky cnefyeT BbIMNOMHATE TLWATENbHO MPOKANeHHbIMW 3NEeKTpo4aMu, CBapvBaeMble 3MeMeHTbl B MecTax
HamnoXeHus1 LWBOB [OMKHbI ObITb XOPOLUO 3ayulleHbl OO0 MeTannuyeckoro 6necka ¢ yganeHuem OKCUMAOB,
3arps3HeHun, X1pos 1 np.

Mpu cBapke naTyHel 1M GPOH3 BO3HMKAKOT AOMONHUTENbHbIE 3aTpyaHeHus. CBapka naTyHW YCMOXHSeTCs
WHTEHCMBHBLIM WCMapeHUeM LUHKa, CBapka OpOH3 - BbICOKOW XPYMKOCTbIO M Manon MNpPOYHOCTbI B HarpeTom
COCTOSIHUN.

OnekTpoabl Ans CBAPKU HUKENS U MOHENb MeTanna.

Hukenb n ocobeHHO ero cnnaBbl ABMASIOTCA NPOYHBIMU U BA3KUMKU MaTepuanamu. OHuW, B 3aBUCMMOCTU OT
cocTaBa, 0bnafaT BbICOKOW KOPPO3MOHHOW CTOMKOCTBIO, XXKapOCTOMKOCTBIO U XXapOnpOYHOCTbIO.

Ceapka HMKENS M ero CnnaBoB 3aTpygHeHa BcreAcTBue 6GOnbLUOW YYBCTBUTENBHOCTM K MPUMECAM U, B
nepByl0 ouvepenb, K pacTBOPEHHbIM rasam (Kucnopogy, BOAOpPOAY WU OCOBGEHHO a30Ty) U BbICOKOW CKMOHHOCTU K
obpasoBaHuio ropsiumx TpelmH. Ona npegynpexaeHvus BO3MOXHOrO 0bpas3oBaHusa nop v TpewmH Heobxoommo
NPUMEHATbL OCHOBHOW MeTann M CBapOYHble 3NeKTpoAbl BbICOKOW YMCTOTbl, OCYLUECTBMISATb WX Ka4yeCTBEHHYIO
NnoaroToBKY K CBapKe.

B uenom no TexHOMOrMM © TEXHUKE PYYHOW [OYroBOM CBapkM HUKENb W ero cnnaebl 6nmMsku K
BbICOKONErmnpoBaHHbIM KOPPO3NOHHOCTONKUM CTansMm.

Tabnuua 13
SﬂeKTpOﬂ,bl ana cBapku antoMunHmMA 1 ero cnnaBoB
Mapka IuameTp, |IonoxeHue OCHOBHOE Ha3HAUYeHUE
BJeKTpona | MM CBapKu
03a-1 4,0; 5,0 |Hwuxuee, CBapka ¥ HallJlaBKa TEXHUUYECKU
OTPAHUUEHHO |UMCTOTO AJIOMUHUS
BEPTUKAJLHOE
03A-2 4,0; 5,0 |Hwuxuee, 3aBapka nedexToOB JIUTHA U
OTPAHMUEHHO |HalJlaBKa M3OEJIUA 13
BEPTUKAJILHOE | AJIIOM/HMEBO -~ KPEMHUCTEIX CIIJIABOB
O3AHA-1 3,0; 4,0; |Huxuee, CBapka M HallJlaBKa M3Oeaul us3
5,0 BEPTUKAJLHOE | TEXHMUECKU UYMCTOTO AJIOMMHNS
O3AHA-2 3,0; 4,0; |Huxuee, 3aBapka nedexToOB JIUTHA U
5,0 BEepTUKAJILHOE | HAalJlaBKa M3OeJIUM U3
AJIOMVHUEBO~KPEMHUCTHX CILJIABOB
Tabnuua 14
SﬂeKTpOﬂ,bl ana cBapkun meau n ee cninaBoB
Mapka Iuametrp, |IonoxeHue OCHOBHOE Ha3HAUYeHUE
BJeKTpona MM CBapKu
Komcomouerr-100(3,0; 4,0; |Huxuee, CBapka M HallJlaBKa M3Oeaul u3
5,0 HAKJIOHHOE TEeXHUYECKM YUCTONM Menu
AHIT/03M-2 4,0; 5,0 |Hwmxuee, CBapka ¥ HalJlaBKa M3OEeJUi U3
HAKJIOHHOE TeXHUYECKM YMUCTONM Menu,
conepxamer He 6osiee 0,01%
KUCJIOpOOa
AHIT/03M-3 4,0; 5,0 |Hwmxuee, CBapkKa ¥ HalJlaBKa M3OEeJUi U3
HAKJIOHHOE TeXHUYECKM YMUCTOM Menu,
conepxamer He 6osiee 0,01%
KUCJIOpOOa
AHIT/03M-4 4,0; 5,0 |Hwmxuee, CBapka ¥ HalJlaBKa M3OEeJUi U3
HAKJIOHHOE TeXHUYECKM YUCTOM Menu,
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conepxamer He 6osiee 0,01%
KMCJIopona

03B-2M

3,0; 4,0

HuxHee,
TOPU30OHTAaJIbHOE,
BepTUKAaJIbHOE

Crapka 1 HallJlaBka OpOH3,
3aBapka nedpekToB OPOHB30BOTO
M UyTYHHOTO JIUTbSA

03B-3

4,0; 5,0

HuxHee

/I3TOTOBJIEHME M BOCCTAHORJIEHUE
3JIEKTPONOB MallMH KOHTaKTHOM
CBapKM METOIOM PYUYHOM IyI'OBOMU

HallJlIaBKU

SJ'IeKTpOJJ,bI ana cBapku HUKeNa U MOHelb MeTanna

Mapka
3JIeKTpOoOa

InameTp,
MM

I[TostoxeHme
CBapKU

OCHOBHOE Ha3HaAUYeHUe

03J1-32

3,0; 4,0

HuxHee,
BepTUKAJIbHOE

CBapka TexHMUECKM UYKCTOT'O
HUKEeJIsg, HaljaBkKa
KOPPO3UOHHOCTOMKUK CJIOEB Ha
YIJIEPOOUCTEE U
BEICOKOJIE TP OBAHHEIE
KOPPO3MOHHOCTOMKME CTallM -
CBapka HUKeJia C yIJIePOOUCTHEMU
VI BBICOKOJIETUPOBAHHEIMU
KOPPOBUOHHOCTOVKYMM CTaJIIMU

B-56y

3,0; 4,0

xHee,
OJIyBEPTUKAJIbHOE

CBapkKa MOHEJIb— MeTalula,
Hanjaeka KOPPO3MOHHO-
CTOMKOTO CJIOS HAa YIJIEPOAMCTYIO
crajyib. CBapka IOBYXCJIOMHBIX
craneir (Cr 3cn + MoHesB) CO
CTOPOHE KOPPO3UOHHO-CTOMKOTO
cnosa. Ceapka MOHEJIb—-MeTaJia

C YTJIEPOOUCTON CTAaJbI

OnekTpoabl ANs Pe3KU MeTansos.
OOLwasg kpaTkasa xapakTepucTuka.
B rpynny anekTpogoB Ansi pe3kM MeTarsioB BXOAST 3NeKTpoAbl, NpefHa3HayYeHHble AN AYroBOW pesku
NMaBsLLMMCS 3MEKTPOAOM BCEX MAPOK CTanewn (BKNoYasi BbICOKONErMPOBaHHbIE), YyryHOB U LIBETHbLIX METANMOB.
Pe3Kky BbINOMHSAT C MCNONb30BaHWEM OObLIMHOrO 060OpPYAOBaHWS, NpeAHasHa4YeHHOro Ans PYy4YHOW OyroBOMW
CBapKu NEPeMEHHbIM UITN MOCTOSTHHBIM TOKOM.

OnekTpoabl ANs peskn MeTansos

Mapka
3JIeKTpOoOa

InameTp,
MM

[TIosmoxeHre | OCHOBHOE Ha3HAa4YeHUEe

CBapKU

03pP-1

3,0; 4,0;

Bce Peska,

CTPOXKa, IIpOoIMBKAa

5,0

OTBEpPCTUM, yIajieHre nebeKTHBIX
Y4YaCTKOB CBAPHEIX COEIVHEHUM U
OTJIMBOK, pas3lejyika CBapMBaEMBIX
KPOMOK M KOPHS WIBA, BEHIIOJIHEHME
IPYyTMX NOOOOHEIX padoT

03pP-2

3,0; 4,0;
5,0

Bce

Pes3ka CTEpPXHEBOM apMaTyphl
mnamerpoMm mo 40 mMm. Peska,
CTPOXKa, MNPOWKMBKA OTBEPCTHI,
ynaneHre nedeKTHHX yJdaCcTKOB
CBApPHBIX COENOVUHEHMNA ¥ OTJIMBOK,

Tabnuua 15

Tabnuua 16
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paszzenka CBapMBaeMEIX KPOMOK U
KOPHsA WIBa, BHIIOJIHEHME OPYyIMX
IIOOOOHEIX padboT

MpunoxeHwne 6.
OcHoBHbIe hopmynbl ANA pacyeTa HOPM pacxoga
MaTepuanbHO-TEXHUYECKUX pecypcoB
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