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MNpegucnoBue

1 PABPABOTAH O6wWecTBOM C OrpaHMYeHHON OTBETCTBEHHOCTbK «HauuoHanbHasa 3KCNepTHO-
OnarHoctnyeckas KomnaHus» (OO0 «H3AK») n depepanbHbiM rocyfapCTBEHHbIM GOAXETHLIM yupexje-
Huem «POCCUNCKNIA MHCTUTYT cTaHdapTusauyum» (PrbY «UMHCTUTYT cTaHgapTu3aymums)

2 BHECEH TexHunuyeckum KomuteTom no ctaHgapTtusaumnm TK 364 «Csapka v poACTBEHHbIE MPOoLecchl»

3 YTBEPX/JEH W BBEJEH B AEWCTBUE Mpuka3zom depepanbHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHunio n metposiorun ot 4 anpensa 2024 r. Ne 415-ct

4 BBEAEH BIEPBbIE

MpaBuna npyumMeHeHNsa HACTOALWEro cTaHgapTa YCTaHOB/IeHbl B cTaTbe 26 defepanbHOro 3akoHa
oT 29 uioHa 2015 r. Ne 162-®3 «O cTaHgapTwusauum B Poccuiickoin degepaynm». MiHdopmaunsa ob ns-
MEHEHMUAX K HACT OSWLEeMY CTaHgapTy NnybnvkyeTcsa B eXerogHom (No coCTOSAHUIO Ha 1aHBapsa TekyLwero
roga) nHpopmauymoHHom ykaszaTene «HaumoHanbHble CTaHAapTbi», a ouunanbHblil TEeKCT W3MeHeHWN
N NONpPaBoOK — B €XEMEeCAYHOM WH(OPMaLMOHHOM yKasaTene «HauuoHalbHble CcTaHfapTbi». B cnyvyae
nepecMmoTpa (3amMeHbl) WA OTMEHbl HACTOALLEro cTaHgapTa CooOTBEeTCTBYLULee yBeJOMNeHne obyneT
ony61MKoBaHO B Gauxailiem BbIMyCKE €XeMeCAYHOro WHMOpPMaLMOHHOro ykasaTens «HauuoHanbHble
cTaHgapTbli». CoOOTBETCTBYWLWAaa nHpopMmaumnsa, yseoMNeHne N TeKCThbl pasMelwarnTCca Takke B UH-
chopMaLMOHHON cucTeme o6Wero Nob3oBaHMsA — Ha opuumanbHoOM caiTe PegepanbHOro areHTCcTBa Mo
TEeXHUYeCKOMY peryimpoBaHunio u meTposiorum B ceTn NHTepHeT (Www.rst.gov.ru)

© OdopmneHue. ®IrbY «HCTUTYT cTaHgapTusaunm», 2024

HacTosiwuii cTtaHAapT He MOXeT 6biTb MOJIHOCTbLIO MM YaCTMYHO BOCMPOW3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe oYULMANBHOIO U3faHus 6e3 paspelleHuns defepanbHOro areHTCTBa No TEXHUYECKO-
My PerysimpoBaHuio 1 MeTposiorum
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HAUWOHANBbHBIA CTAHAOAPT POCCUWMCKOW SEAEPALUNMN

MATEPWAJIbl CBAPOUYHBbIE

MaTepuanbl 4Ns HannaBKu

Welding consumables. Consumables for hard-facing

Jarta BBegeHns —2024—06—01

1 O6nactb NPUMeEHeHUs

HacTtoauwmii ctaHgapT pacnpocTpaHseTcss Ha maTepuanbl A0S YNPOYHSOWed HannaBku NOBEPXHO-
CTel HOBbIX 3/IEMEHTOB KOHCTPYKLUMIA M 3aroTOBOK, a TakKe Ha PEeMOHT (BOCCTaHOB/IEHWE) MOBEPXHOCTEN
3/1EMEHTOB KOHCTPYKUMUIA, MOoABEpPXEHHbIX MeXaHU4YeckumM, XUMWUYECKUM, TEPMUYECKUM U KOMOGUHUPOBAH-
HbIM Harpyskam.

HacTosAwwnii cTtaHgapT ycTaHaBnuBaeT TpeboBaHMs K kKnaccudukaumum maTepuasnoB A/ HanaaBkuy,
OCHOBAHHOI Ha XMMW4YEeCcKOM cocTaBe MeTasnsa, HannaBfIeHHOTro MOKPbITbIMK 3/1eKTpOoAaMMU, MOPOLIKOBLIMM
NPoOBONOKaAMU W CTEPXHAMK (NPyTKamMu), NMOPOLIKOBbIMU W CNEYEHHbIMU NEHTAMW, CMEYEHHbIMU CTEPXHSMU
(NpyTkammn), MeTanIn4yeckumm NopoLKkaMn, a Takke HamnnaB/eHHOro NMPOBOJIOKAMM, CTEPXHAMU (MpyTKamMu) u
NeHTaMu CN/IOWHOr0 CEYEHUA U INTBIMU CTEPXHAMMK (MpyTKamu).

2 HopmaTtuBHbIE CCbIJIKN

B HacToAWweM cTaHAapTe MCNo/b30BaHbl HOPMATUBHbIE CCbINIKU Ha cnefylolwmne cTaHaapThl:

FOCT P 8.736—2011 locypapcTBeHHas cuctema obecrnevyeHus egnHcTBa U3MepeHuii. MiamepeHus nps-
Mble MHOTOKpaTHble. MeToabl 06paboTkn pe3ynbTaTtoB M3MmepeHnin. OCHOBHbIE MOMOXEHUSA

FOCT P NCO 544 Matepuasibl cBapoyHble. TexHn4Yeckne ycroBna NocTaBku npucagoyHbiXx maTtepuasnos
n hocoB. Tun Npoaykuun, pasMepsl, AOMNYCKA U MapKupoBKa

FOCT P CO 4063 CBapka 1 poACTBEHHbIE npouecchl. MNepeyeHb 1 yC/IOBHbIE 0603HAYEHMsI NPOLLECCOB

FOCT P NCO 6847 Martepuanbl cBapoyHble. Hannaska meTtanna gna XMMmM4eckoro aHanunsa

FOCT P NCO 14174—2021 MaTepuanbl cBapoyHble. ®nawcbl ANa AYroBOW cBapky nog ilocom U
3afiekTpolwnakoBon cesapkn. Knaccudukayms

FOCT P MCO 14175—2010 Matepuasibl cBapoyHble. [a3bl U ra3oBble CMeCU O/19 CBapPKW NnaBfieHUEM
N POACTBEHHbLIX NPOLLECCOB

MpumedyaHne — MMpy NOMb30BaAHUN HACTOSILLMM CTaHAAPTOM Le/iecoobpasHo NPOBEPUTL AeCTBME CCbIIOY-
HbIX CTaH4apPTOB B MHDOPMAaUMOHHOW cucteMe 06LLEero nosib30BaHUsi — Ha omumanbHOM cante denepasibHOro areHT-
CTBa MO TEXHNYECKOMY PEry/IMPOBaHMI0 N METPOSIONMM B CETU VIHTEPHET MM MO eXerogHomy MHhopMaLMoHHOMY yKasa-
Tento «HaunoHanbHble cTaHAapTbl», KOTOPbI Ony6/IMKOBaH NO COCTOSIHUIO Ha 1 siHBaps TeKyLWero roga, v no Bbimyckam
€XeMecsUHOro UHPopPMaLMOHHOIO ykasaTensi «HauoHa/lbHble CTaHAAPTLI» 3a TeKYLWMIA rof. EC/v 3aMEHEH CCbISTOYHLIN
CTaHZapT, Ha KOTOPbI AaHa HeJaTMpOBaHHAs CCblIKa, TO PEKOMEHAYETCS MCMOMb30BaTb AEMCTBYIOLLYIO BEPCUIO 3TOTO
CcTaHAapTa C yYeTOM BCEX BHECEHHbIX B AaHHY0 BEPCUIO M3MEHEHWIA. EC/n 3aMeHeH CCbINTOYHbIA CTaHAapT, Ha KOTOpbIi
[laHa faTuMpoBaHHas CCblfika, TO PEKOMEHAYETCA UCNO/b30BaTh BEPCUIO 3TOFO CTaHAapTa C yKa3aHHbIM BbILIE FOA0M YT-
BepXxaeHus (NpuHATUS). Ecim nocne yTBepXAEeHUs HaCTOSILEro CTaHAapTa B CCbUIOYHbIA CTaHAapT, Ha KOTOpbIi AaHa
JaTnpoBaHHas CCblka, BHECEHO U3MEHEHMWE, 3aTpar1BaroLlee MnosioxeHne, Ha KOTOpoe AaHa CCblfka, TO 3TO MOJIOKEHME
pekoMeHAyeTCsl NPUMEHsTL 6e3 yyeTa faHHOTO U3MeHeHWs1. EC/M CCbINOYHbIA CTaHgapT OTMeHeH 6e3 3aMeHbl, TO Moso-
XEHME, B KOTOPOM faHa CCbIsIKa Ha HEro, PeKOMeHAYETCA MPUMEHSITb B YaCTW, He 3aTparvMBatoLeli 3Ty CCbIKy.

M3paHne odmumanbHoe
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3 Knaccudomkauusa matepuasions

3.1 Knaccutumkaums matepuanos 418 HannaBku COCTOUT U3 ABYX 06A3aTe/lbHbIX U TPpeX AONONHUTEb-
HbIX YacTe.

3.1.1 O6sa3aTefibHble YacTu:

a) B NepBoOi yactu npueBefeHo ob6o3HauveHne Tuna npoaykuum (cm. 4.1);

6) BO BTOpOIi YacTn — 0603HaYeHne cniaBa, ykasbiBaloliee AnanasoH coctaBa M npumeHeHue (cm. 4.3).

3.2 lonoNHUTENbHbIE YaCcTu:

a) B TpeTbei yactn npuseaeHo o603HavYeHne TMNoBoro coctaesa (cMm. 4.3);

6) B UeTBepTOil YacTn — 0603HAYeHMe gnanas3oHa TBEPAOCTM HannaB/eHHOro meTtanna (cMm. 4.4);

B) B NATON yacTu — o0603HauYeHne 3alUTHbIX ra3oB 1 diocoB (cm. 4.5).

[JononHuTenbHble YacTn OTAENAT Aeducom oT 0653aTeNbHbIX YacTeil.

4 TpeboBaHUA K 0603HAYEHUAM

4.1 O6O03HauyeHMe TUMNa NPoAYyKUUN

MpuMeHSOT 0603HAYEHUS TUMA NPOAYKUUW, NpUBeAeHHble B Tabnuue 1.

Tabnuya 1— O603HaYeHUa TUMNa NPOAYKUMA

O603HauveHne Tun npoaykummn (matepuana)
E DNekTpoa, NOKPbITLIA NaaBsaWmiics
S MpoBonoka u cTepxeHb (MPYTOK) CMIOLHOIO cevyeHus

—

MpoBonoka n ctepxeHb (MPYTOK) NOPOLLKOBbIE

R CTepxeHb NnToM
B JNleHTa cnioLWwHoro ceveHms
C CTepeHb (MPYTOK) CNEYEHHbI, NeHTa NOpPOLLUKOBas U CevYeHHas
P MopOoLLOK MeTanNIM4ecKmia
MpumeyaHne — Cwm. Takke Tabnmuy A.3.

4.2 O603Ha4YeHne XMMnU4Yeckoro cocrtaBsa

O603HaueHus cnaaBoB, NpMBEAEHHbIe B Tabnuue 2, yKasbiBalOT Ha XMMUYECKUI A cOCTaB MeTanna, Ha-
nAaBMEHHOTO MOKPbLITLIMKW 3M1EKTPOAaMU, NMOPOLIKOBLIMK MPOBOMOKAMU U CTEPXHSAMU, NMOPOLLKOBLIMU U cne-
YEHHbIMU NEeHTaMU, CMEYEHHbIMU CTEPXHAMMU, MeTa//IMYecKUMMM MOpPOoLUKaMu, UM HAa XMMWUYECKUid cocTas
mMeTanna, HaniaBneHHOro NPOBO/IOKAMU, CTEPXHSAMMU U NEHTAMMU CMNJIOWHOMO CEYEHUS U SINTLIMU CTEPXHSMMU.

4.3 O603Ha4YeHne TUNOBOIro cocTaBa

B nomnosiHeHWe K yC/OBHbIM 0603HAYeHUsIM ChiaBoB Tabauubl 2 cnefyeT ykasbiBaTb TUMOBOW XMMWU-
yeckuii cocTaB BCero meTasnfa, HanMaB/IEHHOTO MOKPbLITLIMU 3/1EKTPOAAMU, MOPOLUKOBLIMY NPOBOJIOKAMU 1
CTEPXHSAMM, MOPOLIKOBLIMK W CMEYEHHLIMU JIEHTAMU, CMEYEHHLIMU CTEPXHSAMU, MEeTaNIMYeckuMn nopoLlKka-
MW, UM XMMWUYECKUIA cocTaB MeTassa, HamnnaBfeHHOro MPOBOJSIOKAMMU, CTEPXHAMMU W SIEHTaMK CNAOLHOIo
CEeYEHUSI U NMUTLIMU CTEPXHSAMU. TUMNOBOW XMMUYECKUA coCcTaB 0603HAYADT 3HAUYMMbIMU NETUPYOLWUMIU ane-
MEeHTaMi C NPOLEHTHbIM COAEPXaHWEM, 3a UCK/TIOYEHMEM OCHOBHOIO 3a/ieMeHTa cnniaea.
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4.4 O603HayeHVe gManasoHa TBepaoCcTun

B tabnuue 3 yctaHoB/1eH Ananas3oH TBEPAOCTU HamNaB/IEHHOro mMeTasia B COCTOAHUN NOC/e HanasBKu
6e3 TepMuyeckoli 06paboTkn. O603HAYEHME MaKCUMasibHOW TBEPAOCTU MOC/E TEPMUYECKO 06paboTkn wan
3akasikm fonyckaetcsa NpMBOAMTb B CKOGKaXx.

Tabnuya 33— O603HaYeHue guana3oHa TBEpPAOCTH

O603HauveHne [vnana3oH TBepAoCcTH
150 Ot 125 go 175 HB BI04
200 Cs. 175 po 225 HB Bkt
250 Cs. 225 o 275 HB BK/tO4.
300 CB. 275 po 325 HB Bk/tOU.
350 Cs. 325 o 375 HB Bk/ou.
400 Cs. 375 no 450 HB Bk/tou.
40 Ot 37 go 42 HRC BK/tou.
45 Cs. 42 fo 47 HRC BK/t0Y.
50 Cs. 47 fo 52 HRC BK/ou.
55 Cs. 52 o 57 HRC Bktou.
60 Cs. 57 fo 62 HRC BK/t0u.
65 Cs. 62 go 67 HRC Bk/tou.
70 Cs. 67 HRC

4.5 O60O3HayeHUe 3aWUTHbIX ra3oB n hacoB

O603HavYeHns O0/MKHblI COOTBETCTBOBATL NpuBefeHHbIM B Tabnuue 2 TOCT P MCO 14175—2010 ans
3alWUTHbIX rasoB n B Tabnuue 1 TOCT P NCO 14174—2021 pana d¢nwocoB. Ecnv npoBOSIOKMA CMIOWHOTO
CeyeHns UM NOPOLLKOBbIE NPOBOJIOKM NPUMEHAT 6e3 ra3oBoi 3awWuTbl, TO NPUMEHAT 0603HaYeHne «HeT».

5 Tun cnnaBa, NOCTaBKN U NPUMEHEHKE

Hanb6onee pacnpocTpaHeHHble TuUMbl CNAaBOB MpuBefeHbl B Tabnuue 2. Tunosoe nNpuMeHeHue
npuBegeHo B Tabnuue A.l. YcnoBus nocTaBku matepuasoB B Tabnmuyax A.2 n A.3 MOryT BAuATb Ha Bbi6Op
npoLeccoB CBapKMu.

Mpumepsbl, NpuBeAeHHble B Tabnuue A.4, ykasbiBalOT Ha NPUMEHEHUE OTAE/IbHbIX TUMOB CN/AaBoB AN
pasnuuHbiX TpeboBaHWil K TUNy M3HawmBaHuA. ONsS MCNONb30BaHUSA KOMMJIEKCa KOHKpPeTHbIX TpeboBaHui
MOTyT ObITb PACCMOTPEHbI UHblE TUMbI CMaBOB.

6 XMMnyeckunii cocrtas

Xvmunuecknin aHanus BbinosHAWT no FOCT P ICO 6847 gna o6pasuoB, HanaaB/leHHbIX C NPUMEHEHUEM
NPOBOJIOK, CTEPXHEN M NIEHT CNIOLWHOI0 CeYeHns, Wam ansa nwbbix 06pa3LoB HanlaB/JeHHOro MmeTanna ¢ npu-
MEHEHVEM NUTbIX CTEePXHEel, NOKPbITbIX 3/IEKTPOA0B, NMOPOLUKOBbLIX NPOBOMOK U NIEHT, CNEYEHHbIX CTEPXHEN 1
NEHT U MeTas/IMYecKMx MOopowWwKoB. MNpUMeHSAIOT Nt06ble aHannTU4Yeckne MeToAbl, HO B Criydyae pasHornacui
cnefyeT ccblylaTbCA Ha 06LWenpuHATEIE ONYy6NUKOBAHHbIE METOAbI.

7 MeToanka OKpyriieHus

B uenax onpefesieHnss COOTBETCTBMA TpebGOBaHUAM HACTOALWEro crtaHgapta MoJlydyeHHble akTuye-
CKne ucnbiTaTesibHble 3HAYEHUS AO0/DKHbI ObITb NOABEPrHYTbl NpaBuiam okpyraneHnsa no FOCT P 8.736—2011
(npunoxenue E). Ecnn n3mepeHHble 3HAYEHUA MOMYyYeHbl C MOMOLLbI 060pyAOBaHUSA, OTKaNM6pOBaHHOIO B

6
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eANHULAX, OT/INUHBIX OT yKa3aHHbIX B HACTOSLWEM CTaHAapTe, U3MEPEHHble 3HAYEHUS A0/KHbI GbITb NPeo6-
pasoBaHbl B e4MHULbI HACTOSILLEro CTaHgapTa A0 OKpyr/ieHusl. Ecnu cpeaHee 3HayeHWe Heo6XoAMMO cpaBs-
HUTb C Tpe6OoBaHUSIMMW HACTOSALWEro CTaHAapTa, OKpYr/eHe AO/HKHO ObiTb BbIMOJSIHEHO TOJILKO MOC/e pacuyeTa
cpeaHero 3HauyeHusl. Ecnu cTaHAapT Ha UCMbITAHWUA COAEPXUT MHCTPYKLUU MO OKPYI/IeHUo, NpoTuBopeYaline
WHCTPYKUUSIM HacTOsILero ctaHgapTa, To cneayeT NpuMMeHsiTb TPe6GoBaHMsA K OKPYI/IeHUI0, yKa3aHHble B CTaH-
AapTe Ha ucnbiTaHus. OKpyr/ieHHble pesysibTaTbl AO/IKHbI COOTBETCTBOBATH TPE6OBAHUSAM COOTBETCTBYOLW el
Tabnuubl AN TecTMpyeMoii Knaccugukauuu.

8 lNoBTOpHbIE UCNbITaHUA

Ecnn pe3ynbTaTbl UCMbITAHUS He COOTBETCTBYET TPe6oBaHUsAM, 3TO UCMbITaHUe cnegyeT NOBTOPUTL ABa
pasa. PesynbTaTbl 060MX MOBTOPHbLIX UCMbITAHUIA AOMKHLI COOTBETCTBOBATbH TpeGoBaHusAM. O6pasubl A4ns
MOBTOPHOrO UCMNbITAHUS MOTYT 6blTb B3Tbl M3 MEPBMYHOIO UCMbITATENBLHOIO 06pasla UM M3 HOBbIX UCMbITA-
TeNbHbIX 06pa3yoB. [/ XMMUYECKOro aHasin3a NoBTOPHOE MCMbiTaHWe NPOBOASAT TO/bKO AN KOHKPETHbIX
3/1IeMEHTOB, KOTOpPble He OTBeYatloT TPe6oBaHMAM K UcnbliTaHUsIM. Ecnv pesynbTaTbl O4HOIO UK 060UX NOBTOP-
HbIX UCMbITAHUA HE COOTBETCTBYIOT TPEGOBAHMAM, WUCMbITYEMbIA MaTepras CUMTAT HEe OTBeYalLWUM TeXHU-
yeckuM Tpe6GoBaHWUSIM A1 AaHHON Knaccudukaymm.

Ecnv BO Bpems NOATOTOBKM WM MOC/e 3aBeplleHus No60ro UCnbiTaHUs YCTAHOB/IEHO, YTO YKasaHHble
UM Hagnexawue mMeToauku He COGMAEHbl NMPU MOArOTOBKE o6pasua uavM 06pasuoB ANsS UCMbITAHUSA, WK
npu NPoBefleHMN UCMbITaHWIA, TO UCMbITAHME CUMTAIOT HeelNCTBUTENIbHbBIM HEe3aBUCMMO OT TOro, 6blAn Nn UC-
nblITaHua pakTUYeckn 3aBeplleHbl U COOTBETCTBOBAIM UM HE COOTBETCTBOBA/M Pe3y/bTaTbl UCTILITAHUI Tpe-
60BaHNAM. DTW UCMbITAHUSA LOSKHbI GbiTh BbINOMHEHLI MOBTOPHO, Cefysl YCTAHOB/IEHHbIM WAWN Hag/exawum
mMeToAnKaM. B TakoMm criydyae yABOEHMS KonuuyecTBa 06pasLoB He Tpeb6yeTcs.

9 YcnoBua nocrtaBKU

YcnoBua nocTtaBkM A0/KHbI COOTBETCTBOBaATb TpeboBaHusam TOCT P NCO 544. TpeboBaHMs K nopoLl-
KOBbIM /IEHTaM, CMEYEHHbIM CTEPXHAM W JIEHTaM, K IMTbIM CTEPXHAM W MeTa/lZIMYeCKUM MOPOLUKAM AOJDKHbI
ObITb YCTAHOB/IEHbI OTAEMbLHO.

10 Mpumepbl 0603HAYEHUIA MaTEPUA/IOB 411 Han/1aBKU

MaTepuans! oas Hannaeku 0603HaYalT B COOTBETCTBUU C pasgenom 3.
Mpumepbl YyCNOBHbLIX 0603HauYeHUIik

MpoBosOKa CANOWHOro cevyeHus S (cm. Tabnuyy 1) 4na gyroBoi cBapky B 3alMTHOM rase ¢ Xumu4ye-

CKMM cOoCTaBOM B npefenax Ansa cnnaea ¢ 0603HavYeHnem Fe7 (cm. Tabnuuyy 2):
MpoBonoka cnnaowHoro cevyeHnsa S Fe7 no NOCT P 71247—2024

MopowkoBas nposonoka T AN AYrOBON CBapku B 3allMTHOM rase C XMMMYeckMMm COCTaBOM B npeje-
nax ana cnnasa ¢ o6o3HavyeHnem Fe9 (cMm. Tabnuuy 2), ¢ TUNOBbLIM COCTAaBOM HanjaB/leHHOro meTanna,
cogepxawero C— 0,4 %, Mn — 16,0 % n Cr— 14,0 %, c TBepAOoCTbI0O HannaB/eHHOro MmeTasnaa Heno-
cpeAcTBEHHO nocsie Hannaeku 240 HB, TBepAoCTb nocne gedopmMaumoHHOro ynpoyHeHus 48 HRC, gns
cBapku B 3allMTHOM rase M21 cornacHo FrOCT P NCO 14175—2010:

MopowkoBasa nposonoka T Fe9 — CO,4 Mnl1l6 Cri4 — 250(50) — M21 no FOCT P 71247—2024



FOCT P 71247—2024

g9 + LMHB1oAe

G9—GS - [woHaLde <) <) | 5 z Z , eTed

- 0S2—0ST 1MHa10AY . _ \ 8 Zred

- - 1MHa10AY . . \ : _ 8 Z a4

23 88 002—08T 1nHa10AY 3 . 8 , g - _ : oted

£ o 052—002 1MHB LAY 8 g . 8 & H 5 694
19modex

S9—0S - + lnoHaLde 8 8 & 8 . g 8 . =Andl 894
1m1oHaLden

- oR o83 /wmddag 8 . 8 . g . 8 . 8 8 JEE|
19modex

*© 8 - + woHaLdey 8 8 & T 8 3 8 8 _ . 994

o —o8 - 1moHaldep . . & , , _ & Ged
19modex

G9—GG - + lnoHaldep 8 8 & 8 & . 8 - 8 B 8 o4
(19arvodex)

SG—Ov - 1moHaldey 8 8 8 8 8 8 8 €94

85—0¢ - 1moHaLde 8 8 & & . 2] —8 [4E
1noHaLden

- o2 o /imddagp . . 8 38 —8 Tod

OIMHEH0S aunHamxeurxo edAledaunal detrx anad)
q1o0Waed -edgooHunmadL nueoddoy —saadreH o BENODI9g
ouH aH edAuiAdLio/gewru -_n_._.mmmawo 9100NaBL A 9120Mu0lLD onalonaticos egerud
/ 2 -antoduo)d amg1oyar’eoa aondahmnda | oov_om:ﬂ\_xmxw_\,_ QUVHBhBHEOQQ
nioordedL IOmG_._GS.Q NLIOANOLI0J0HEN A KSIGmODmQ._.
oR8dTX QP 86 xof8 o oo 8
8s o0 08 o §v <81 18 B

Ux ¥TO00 Vv 10 ¥uX X 8NKO0 ETRUDO

@On/_®>QA.mFOOA of
Cu



FOCT P 71247—2024

—

B —ow
B8

2 o

(enudren)
GG—O0v

—

B

—

B8

(enudLew)
09—0§

#B s

o B

Qs B

B or

o=<

R oo

—

o2 5
L2

L oo

1 _>|
&7'0 Q

o ood

o o008

=
w0 O

o LR
o8R8

8%

n1oordagaL HoseLeufs

0085w
oo B8R

[v/e) Lo (@)

F—_& oz E
£

N %U:CO

B8
BL.crip
08,

-=8r. v

P O
oS YR
L_SOD._“_”#/_

Q>
+ . <8 uf8
uum\un\rkrlvfn
®Fr o5
P == 01 =)
Ik >@= o

edAviAdLo/geuu)

Fo&)(M

Mm oM am v 4

'
=

£oo_kD®

= £Dum0

e 3 e S
e B 8 &=
e 3 8 =T
&=
8= B e 8
. B 8
B 8 e 8
. B . .
e 8 e 8
T 8 T =4
B B
=2 =4 3
s e + 3
5 B e
D 2 sm__, 2 G misonRL
O 0w Bobh . & T of—< 0008
Wk > S0 o wrtio
—lcgop 81 o o Boo arncd @

NLOONYOLI0IOHEM X BUHES003d |

it
3

o 1o

r
GVIO(;I_G\/IG\/I

o
am

—2

0.U£

Qg , =3

ux o n D@E

ro
(o1
IZ

%FO
(o1
(o]
z Z

o35%!

8 8¢

-

edeuud
9NHBhEHEOOO

T 'V 19nvMuge L avHaxwood| |



FOCT P 71247—2024

eced
AH 002 Bosemaunuaifiaa
- —009 + LUHBLOAY
eeced se’dsh
-nuLrelsndalHn
AH 008 + doaioed wa
- —0ST -deal edauy

- 008 o  UAIVND geuu)d

OdH aH
edAAdiojaeru)

nioordedl Hoseuenty

-0 R0 ST Ho NS

qLo0naes
-191regedgQ

olvHesog
-edgooHumadL
9100WaKL
-anioduo)d

co

' 8

aunHaxewxo edALredauwal

—aadieH in
nneoddox m

A 9L00M10LD

=

Bexoolag

amMg1oYare0a a0¥3ahnnda |

NLOONNOLO0D0HEN A BsuHeaogad |

8 , 71D
8 . v
3 v € o
der'k anHad |
egewrud
anaLonareoa

9MHBhBHEOQO

90%03hNHEXAN

T 'V 19nMuge_L auHehHOMO



Tabnuuya A.2— Tunbl NOCTaBKK

O603Haue- MpoBonoka

Hne cnnasa N CTepXeHb

NOopOoLWKo-
Bble
Fel +
Fe2 +
Fe3 +
Fe4 +
Fe5 +
Fe6 +
Fe7 +
Fe8 +
Fe9 +
Fel0 +
Fell +
Fel2 +
Fel3 +
Feld +
Fel5 +
Fel6 +
Fel7 +
Fe20 +
Nil +
Ni2 +
Ni3 +
Ni4 +
Ni20 +
Col +

JleHTta no-
polikoBas

+
+

+

Mpous-
BOACTBO
BO3MOXHO

Mpous-
BOACTBO
BO3MOXHO

+

Mpowus-
BOZCTBO
BO3MOXHO

Mpous-
BOACTBO
BO3MOXHO

JNleHTa
CN/IOWHOro
ceyeHuns n
crneyeHHas

+
+

+

Mpows-
BOACTBO
BO3MOXHO

Mpows-
BOACTBO
BO3MOXHO

Mpowus-
BOACTBO
BO3MOXHO

Mpous-
BOACTBO
BO3MOXHO

Twvnbl NnocTaBku

MNposonoka

N CTepXeHb

CNOLHOro
ceyeHus

CTepxeHb
CMeyeHHbIl

+ J—

+

OneKkTpoy,
NOKPbITbINA
nnasawmuii-
csi

+

+

Mpowus-
BO/ZCTBO
BO3MOXHO

+

+

+

+

Mpowus-
BOZCTBO
BO3MOXHO

+

FOCT P 71247—2024

MopoLuok
mMeTain-
yecknin

CTepxeHb
nNTOW
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OkoHyaHue Tabnuubl A.2

O603Hauve- Iposonoka
HWe cnnaBa U CTepXeHb
NopOLLKO-
Bble
Co2 +
Co3 +
Cul +
Cu2 +
AN +
Crl —

NleHTa no-
poLukoBas

Mpous-
BOACTBO
BO3MOXHO

JNleHta
CMNIOWHOro
ceyeHus n
cneyeHHas

Mpowus-
BO/ZCTBO
BO3MOXHO

Mpowus-
BOACTBO
BO3MOXHO

Twnbl NnocTaBku

Mposonoka
N CTepXeHb CTepxeHb
CM/IOLHOT0 CreYeHHbIi
ceyeHus
+ -
+ -
+ -
+ —
— Mpowns-
BO/ICTBO
BO3MOXHO

«+» — WNCNO/b3YETCA, «—>»— HEe UCMNOJb3YETCA.

ONeKTpoy,
NOKPbITbIN

nnaesAwmii-

ca

+

Ta6nuuya A.3 — Tun NocTaBKU NPUCAA0UYHbIX MaTePUasIOB U NPOLIECCHI A8 YNPOUHSIOLLEH HanIaBKu

Martepuansl
m

neKkTpos +
NOKPbITbIV
nnaeaLmincs

CTepxeHb
nnTol

[poBosoka
CM/IOLLHOro
ceyeHus

CTepxeHb
CMNJIOLIHOIOo
ceyeHns

JleHTa cnnow-
HOro cevyeHusi

[NpoBonoka
MopoLLKoBas

12

131/135

Mpowus-
BOACTBO
BO3MOX-

HO

O603Ha4YeHne cBapoyHbiX npoueccos no NMOCT P NCO 4063

132; 133;

136; 138 114

141; 143 121/122
+
+ +
+ —
+ +
+ +

72

Mpouns-
BOZCTBO
BO3MOX-

HO

MopoLuok
CTepxeHb
o meTann-
nnToin o
vecKknn
+ +
+ +
— +
— +
— +
— +
15 52 311
Mpowus- +
BOACTBO
BO3MOX-
HO
+ + +
— + +
+ Mpowus-
BOACTBO
BO3MOX-
HO
+ +



OkoHuyaHue Tabnuupl A.3

Martepuansl

FOCT

O603HaueHne cBapo4HbIxX npoueccos no FOCT P NCO 4063

132; 133;
11 131/135 136 138 114
JNleHTta nopowu- Mpowus-
KoBas BO/ZCTBO
BO3MOX-
HO
CTrepxeHb no- — — — —
POLLIKOBbII
JleHTa cneuven- Mpowus-
Has BO/ZCTBO
BO3MOX-
HO
CTepxeHb — — — —
CreyYeHHbIN
Metannnye- — — — —

CKWIA MOPOLLIOK

15 —
52 —
72 —
11 —
114 —
121 —
122 —
131 —
132 —
133 —
135 —
136 —
138 —
141 —

143 —

311—

«+» — WNCNO/b3YETCH, «—>»— He UCMNO0/b3YEeTCA.

cBapka Ayrosas nasMeHHas!;
cBapka flasepHasi;
CBapKa 3/1eKTPOLLIAKoBas,

141; 143

Mpowus-
BO/ZCTBO
BO3MOX-

HO

+

121/122

+

72

Mpowus-
BOACTBO
BO3MOX-

HO

15

Mpowus-
BOACTBO
BO3MOX-

HO

+

P 71247—2024

52 311
— +
Mpowus-

BOZCTBO
BO3MOX-

HO

— +

+ +

cBapKa py4yHas Ayroas naaBsiLLMMCA 3/1EKTPOAOM (CBapka Ayrosast NaaBsLLMMCA NOKPbITbIM 3/1EKTPOAOM);

CBapka Ayrosasi NopoOLLUKOBOI caMo3aLLMTHOW NPOBOJIOKONA;

cBapka Ayrosasi nog ¢o/1toCoM CMNJIOLLIHOM NPOBOJIOKOM;
cBapka fyroas nog, o/1l0COM JIEHTOUHbLIM 3/IEKTPOLOM,;

cBapka [lyroBasi C/iolHOl NPOBO/IOKOI B UHEPTHOM Tase;

cBapka [lyroBasi NMOpOLLKOBO MPOBOJIOKON C (P/IHOCOBbLIM HAMNO/IHUTENIEM B MHEPTHOM rase;
CBapka [lyroBasi NMOPOLLKOBOI NPOBO/IOKOV C METa/IIMYECKUM HAMOHUTENIEM B UHEPTHOM Tas3e;

CBapKa [lyroBasi Cr/IoLIHO MPOBOJIOKOI B aKTVBHOM ra3e;

CBapKa [lyroBasi NMOPOLLKOBOW MPOBO/IOKON C ()/IHOCOBLIM HAMNO/IHUTENIEM B aKTVIBHOM Fase;
cBapka [lyroBasi NMOpOLLKOBOW MPOBOJIOKO C METa/IIMYECKUM HAMOJHATENIEM B aKTUBHOM Tas3e;
cBapka [lyroBasi BO/Ib(ppamMoBbIM 3/1EKTPOAOM B MHEPTHOM rase C NpucagoyHbiM Cr/IOLHBIM MaTepUasiom

(NPOBO/IOKOI NN CTEPXHEM);

CcBapka gyrosas BO]'IbepaMOBbIM ANEKTPOAOM C NpucaaovYHbIM MOPOLLUKOBbLIM MaTtepuasiom (I'IpOBO]'IOKOVI 7

CTEPXHEM) B MHEPTHOM rase;
cBapka aueTuneHoKMcnopoaHas.

13
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Tabnuuya A.4— MNpumepbl NPUMEHEHNS

CTpyKTypa cucTembl

Teepaoe Tesio — TBepaoe Teno

TpeHune cKonbXxeHus
TpeHne kayeHus
CmellaHHoe TpeHve

1

TBepaoe Teno — TBEpAOE Teso U

abpasuBHbIE YaCTULb

14

Tun n3HawmBaHusa

PPUKLNOHHOE M3HaLLIN-
BaHve

[JedopmaunoHHoe 13-
HallmMBaHve. YaapHoe
n3HalumBaHue

V3HawwvBaHvne npu
KayeHun. N3HawvBaHve
OT TPEHUA

YpaapHoe usHawmsaHve
npu kavyeHuun. Tepmo-
LMKIMYeCcKoe M3Halm-
BaHve

Y [apHO-CKOMb3silLee 13-
HalMBaHVe npu patoTte
6€e3 A0NOMHATEILHOTO
nogorpesa

Y napHo-ckonb3silee 13-
HalMBaHWe npu paboTte
C AOMNO/THATE IbHBIM
noJorpeBoM

Y napHo-ckosb3silliee
M3HalLMBaHue

MpuMepbl 31eMeHToB

Hanpasnstowas fJopoxka,
HanpasAOLWWIA penbe

KOBOUYHbIA MOSIOT

KnanaHHblii pblyar, Kysiayok
pacnpegenuTesisHoro Basia

TpamBaiiHbIin penbe, cTpe-
JIOYHbIN NepeBos,

OnopHbIli KaToK
YKenesHoaopoXHbIi penbe

Hanpasnsowmin Banok gns
nnTbA

PonukoBblili Ban posbraHra

MpuBOAHON POSMK, HAMOTOY-
HbIA Ban

MaTpuua wramna

HoX rMnboTUHBI, pexyLuas
KpoMka

Hox runboTuHBI Ans ropsiyeli
pe3ku

MyaHcoH

Pa6ouve opraHbl LIEKOBOWA
Apobunkn, 0oTb6oHOro  Mo-
noTka

JlonacTtb cmecutens

Konbuyato-3ybuarblii KaTok

BaHgax gna BankoBoOi Apo-
OUSIKN LeMeHTa

Paboune opraHbl YrosbHoW
W pyOHOI KONbLEBOW Mesb-
HULBI

KONOCHWKM 1 peLueTku neuem

YronbHasi MosioTkoBasi Apo-
ounka

M3HoleHHas HarnnaBfieHHast
thyTepoBouHas nauta

O603HauyeHne cnnasal)

Fel, Fe2, Fe3, Cul,
Cu2

Fe9, FelO, AM, Ni2,
Ni4

Fel, Fe2, Fe3

Fe9, Fel0

Fel, Fe2, Fe3, Fe9
Fel, Fe9, Fel0
Fe7

Fe3, Fe6, Fe7, Fe8
Fe3

Fe3, Fed4, Fe6, FeS§,
Col, Co2, Co3, Ni2,
Ni4

Fed4, Feb5, Fe8, Col,
Co2, Co3

Fe3, Fe4, Co2, Ni2,
Ni4
Fe3, Fe4, Co2, Ni2,
Ni4

Fe6, Fe8, Fe9, Feld

Fe6, Fe8, Fe9

Fe6, Fe8, Fe9, Fel3,
Fel4, Fel5

Fe6, Fe8

Fe6, Fe8, Fel3, Fel4,
Fel5, Fel6

Fel3, Fel4, Fel5
Fe8, Fel3, Fel4, Fel5

Fel3, Fel4, Fel5



MpopgonxeHue Tabnuubl A.4

CTpyKTypa cuctemsl

Teeppoe Teno —

abpasvBHble Ya-

CTULUbI C BbICOKMM AaB/ieHNneM Ha no-

BEPXHOCTb U yaap

Twvn n3HawmeaHuA

YaapHo-ckonb3sLee

N3HallnBaHne

TBepgoe Tenno — TBepaoe Teno M KaHaBOuHbIA M3HOC
abpasvBHble YacTuLbl, BbICOKOE AaB-
NleHrie Ha NOBEepPXHOCTb

TBeppoe Teno —
CTULpbI 1 ra3

abpasvBHble Ya-

lasoabpasvBHOE W3Ha-
lUMBaHVeE, TeMmnepaTtypa
T> 500 °C

lMpumepbl 3N1emMeHToB

Nlemex nnyra, nonactb KOB-
wa

CTOKOBbI eso6, STI0ToK

M3HoWweHHass Hannas/ieHHas
oyTepoBoYHasi nauMTa

SKCTpyaep

LLIHeKOBbIi KOHBElEP

JlonacTb KoBLLA&

3y6 pbLIXATENS, HOX BEpTU-
KyTTepa

Nlemex nnyra

JeTtann cmecutens, gHuwe
cmecuTens

Mpecc-chopma ans npecco-
BaHWA KMpnuua

CermMeHT MesibHUUbI,
HUYHOE KOJ1bLO

MeJlb-

KnanaH AOMEHHOI neun, Ko-
JIOLLHWKOBbI 3aTBOP

KoHyc 3acbinHoro annaparta
[IOMeHHOIA neun, 3oHa cefna

3arpysoyHas
MEHHOW neun

BOPOHKa A0-

MeyHble UTUHIK, BNYCKHOW
NINTHVKOBBIN KaHas

Llenesoli nMTHUK, KONeco
KpblibyaTku, pebpo ycune-
HUA

KonbuaTblil KaToK, KO/TOCHMK

Nonacte paboyero koneca,
M3HOLLEHHAs HarnaB/eHHas
¢hyTepoBouHas nauTta

FOCT P 71247—2024

O603HaveHune cnnasal)

Fel5, Fe20, Ni20

Fel4,
Ni20

Fel5, Fe20,

Fel4, Fel5, Nil, Ni2,
Ni3, Ni4, Ni20

Fel4, Fel5, Fe20, Nil,
Ni3, Ni20, Co2, Co3,
Crl

Fel4, Fel5, Fe20, Nil,
Ni3, Ni20, Co2, Crl

Fel5, Fe20, Ni20
Fe2, Fe6, Fe8

Fe2, Fe6, Fe8, Fe20,
Ni20

Fe6, Fe8, Fel4d, Fe20,
N il, Ni3, Ni20

Fe6, Fe8, Fel4, Nil,
Ni3
Fel4d

Fe6, Fe7, Fe8

Fe3, Fe6, Fe8 (Felb)

Fel5, Fel6

Fe7, Col, Co2

FelO0, Fel5, Fels6,
Fe20, Nil, Ni2, Ni3,
Ni4, Ni20

Fel5, Fel6

Fel4, Fel5, Fe20, Nil,
Ni3, Ni20

15
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OkoHuyaHue Tabnuubl A.4

CTpyKTypa cuctembl Tun nsHawwmBaHns

Mpumepbl anemeHToB

TBepaoe Teno — abpasuBHble Ya- VI3HalumBaHWe BbiMblBa- BpaHacnownr, N3HOLLIEHHas

CTULbI M XXNAKOCTb HVeM, TMapo3po3na
Koppo3susi,  Bbl3BaHHaA
3po3sueit

TBepaoe TeNno — XWUAKOCTb Koppo3usa
KasuTauusa

1— HanpaBneHne nsHallMBaHus.

1) CornacHo Tabnuue 2.

16

HannasneHHass  hyTepoBoY-
Has nauTa

HanpasnsoLas CKoMbXeHus
AHOyrnybuTenbsHoro cHaps-
0a, coeguHuTenbHas ckoba
SKOPHO Lienm

"'mppoHacoc

Jetanu cmecurens
KopabesnbHblii BUHT
Mvapasnuyeckas TypbuHa

O60pyaoBaHMe XMMUYECKOTO
npov3BoACTBa

YnnotHuTenbHas noBsepx-
HOCTb (PUTWHIOB

Mmopasnnyeckan TypbuHa

O603HauyeHne cnnasal>

Feld, Fel5

Fe6, Fe8

Fe6, Fe7, Fe8, Nil, Ni3
Fe6, Fe7, Fe8

Cul, Cu2

Fe7, Fel7, Cul

Fe7, Fell, Fel2

B MBY co o=
o3

Fe7, Fell, Fel2,
Fel7, Col, Co2, Co3
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