PENEPANBHOE ATEHTCTED

N TEXHUWYECKOMY PErYNHPOBAHWED K METPONOIMAK

HAUMOHANBHBIL  [OCTP
CTAHOAPT
POCCUMWCKOMW 29114.1—
QEOQEPALUMMN 2020

(ISO/TR15608:2017)

OCHOBHOW METANN ANA CBAPKU U HAMNABKU
OBOPYOOBAHWA N TPYBOMNPOBOOOB
ATOMHbIX SHEPFETUYHECKMUX YCTAHOBOK

Cucrtema rpynnMpoBKu

(ISO/TR 15608:2017, Welding — Guidelines for a metallic materials grouping system,
MOD)

Maganne odruumansHoe

[ ooz

GostExpert.ru
https://GostExpert.ru/gost/gost-59114.1-2020



https://gostexpert.ru?utm_source=pdf&utm_medium=63218
https://gostexpert.ru/gost/gost-59114.1-2020?utm_source=pdf&utm_medium=63218&utm_term=page

MacT P 59114.1—2020

MNpeaucnoewne

1 NoOroToBNEH NMocyoapcTeeHHGE KOPNOoOpaULWed No aToMeol aHeprdk «Pocatom»s Ha ocHoBe
COBCTEEHHOMD NEREBE00a HE PYCCRHR 30K GHMMOR3EYHOR BEPCHA DOKYMEHTA YEAZIHHOMD B NYHKTE 4

2 BHECEH TexHA4eckis KOMKUTETOM No CTAKganTHIaUMd TK 322 «ATOMHAA TEXHWKE »

3 YTBEP¥IOEH W BBEOEH B AEVMCTBME Mpuekazom PenepansHoro aredTCTEA NO TEXHAYECKOMY
peryNApoRaMMae @ MeTponorud or 18 gekatpr 2020 r Ne 1330-cT

4 HacToswMi CTavgapT ABNASTCA MOOWHLMDOBAHKEIM MO OTHOWEHHID K MEXOyHA POGHOMY JOKyME H-
Ty ISOTR 15608 2017 «Ceapka. PyEOBOOCTRED N0 CHCTEME MPYNNKMDOSEA METANNKYSCKMX MaTepuances (130
TR 15608:2017 «Welding — Guidelines for a metallic materials grouping systems. MOD) nyTem MamMeHEHHA
OTAENLHBIX Dpas (CNos, IHAYEHWA NOKAIATENSH, CoBINGCK), KOTOPLIE BROENSHE B TEKCTE KYDCHBOM, W MaMe-
HEHHA 870 CTPYETYDRI ANA NPpHBEOEHHA B COOTEETCTBUE C NpaBKraMin, YoTaHoane HHLMe 8 MOCT 1.5—2001
(nogpaznens 4.2 n4.3).

HavmeHKoBaHe HACTORLWENS CTAHO30NTa HIMEHEHD CTHOCHTENEHD HAMMEHDRAHWA YEAZAHHOID MENTY-
HAPOEHOM cTaddapTa ANA NpHeedeHnA B cooteeTcTede o MOCT P 1.5—2012 (nysxT 3.5).

ConocTapneHe CTOYKTYPR HACTOALLEND CTaHOapTa oo cTRYKTYPOR yRaIAHHOM MEmgyHapooHoro 0o-
KYMEHTA NPHBSIEHS B OONOMHWTENHOM NpHNoHSHAN A

5 BEEOEH BIMEPEBIE

Mpacuna MoUMeHSHUR HEaCMORWE20 ciMmasdaoma YyemaioaTaks 8 cmambe 26 PedopansHoss 2aKoHa
am 289 wwoma 205 20 Ne 162-03 «0 cmandapmuzayuy @ Pocculckol Pedepayuus. HMudgropmauus of
LFMEHERUAX K HACMOALWEMY cmardapmy MyEnuKkyemcn @ exe20ddo (10 Coomagnuie Ha 1 AHEaNR MEKyLLESs
20da)l UHGODMBLUGHROM YEazamene «HauuoHansHEe Cmaxddapmeis, 8 CQULUANEREID MEKCTT UIMEHEMULT
U MONDEsor — 6 SXSMECAYHOM UHPODMSYUOHROM Yhazamene «HayuoHansHee cmaddapmes. B ciyyas
TSDECMOMDa (AaMedbl) UL OMMEHEl HECMaAWEa0 candapima coomaammemeyailee veedounarue Dydem
ayGruwoeano 8 Snuwaliven EwiTYCHE EXEMECANHDEC wHibopmaluonkozo yrasamens sHayLoHanstee
chaddapmss. Coomesmomanioan dadopMauls, pPeedomMmerue U MENCMbl DaIMELUEIIMECR MaKke &
LMD OPMELLCHHOL CUCmens oblyeso TaTbIcEasud — Ha adhuyuansHonM caime TedepansHoso azeHmomes
10 MEeXHUYECKOMY DeayNUpaEatUD U MEmMpanasuy 8 cemu Mumepuam (www. gost.ru)

2 150, 2017 — Boe npaea coxpaHRIioTcA
& CTanpapTradops, odoprnedne, 2021

HacToAwMi cTangapT He MoMeT GETe NONHOCTRR WM Y3cTHYHO BOCNDOHIBENEeH, TUPAKMMPOBAH M pac-
NPOCTPAHEH B KAYECTEE oPHUHANEHOMD MAnakiva Bea paspelweHya PenepansHore areHTCTea N0 TEXHNUECKD-
MYy PEMYNAPOBAHMIO W METRONOTHK

i
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rocT P 59114.1—2020
(ISOITR 15608:2017)

HAUWOHANBHBIA CTAHOAPT POCCHMHACKOW CEOEPALUMWM

OCHOBHOW METANN ONA CBAPKW W HAMNNABKW OBOPYJOBAHWA
H TPYRONPOBOOOB ATOMHBIX 3HEPTETUYHECKWX YCTAHOBOK

CHCcTEMa rpynnHpoBEKK

Parant matal for welding and cladding of eguipment and piping for nuclear power installations.
Grouping system

Oarta epeneHns — 2021—02—01

1 OBnacTe NpUMeEHEHWUA

HacToawmil cTaHaapT YeTAHARNMBAET TReGoBAHMA K BOMHOR CHCTEME TPYINHPOEKKE OCHOBHEIX METAN-
NOB C TOYKK JPEHKA coapo geranah oGopyaoeanits 1 TpyEonpoBnaos aTomMHEX IHEOMETHMUYECKHY YCTAHODOK.

HacTosuwmil craugapT cogepsuT CUCTeME MEYONUDORKY CNeayIOLMK CTAHOAPTUIO0AH ML OCHORMLIX
METANMNoE:

- CTanm,

- AMICMAHHAR 1 ANKDMUHWEBLIE CNNABE,

< MEOE U MEOHEIE CRN3BE]

< MMKEME W HAKENEDSIE CNan;

- THTAH W TUTAHOBLIE CNNARH,

- LUMDHOHWRA W LHDRCHWEBEE CIaBsI,

- YYIyHE.

HacToAWWA CTAHIADT NPUMEHAINT NPW ATTECTAWMA TEXHONOMMY COAPKM {HANMABKKA) ¥ NEPCOMANE, BaINon-
HAIDLLEND CEAPKY (HAMMARKY), ANA YCTAHOBNEHWA 00H000 M3 KPUTEPUED OAHOTMAHOCTH CEADMOND CORIMIEHUA_

2 HopMmaTHBHLIE CCbINMKK

B HACTOALWEM CTaHdapTe MCHoNsa0aaHa HOPMAaTHBHEA CChilka Ha CNegyiowivkE CTaHgapT!
FOCT P 591142 Ocrosrod Memani 8nR ceapil U Hannaaky abopydoeanun u mpybonposodos amon-
RELY IHSD2EMUIVECKUX yomaKoaoy. Pacnpadenerue Ha 2Dy .

Mpwumayadr e—TpE NonNs08aHwE HACTOALLMM CTAROARTOM USNecooBpaiHo NpoeapdTh ASRCTENE CObIIOHHbIX
CTAHOADTOR B MHGODMALMOHHOR CHETEME 0DLWBrD NONEIDBAHKA — HA OtMUAANEHOM cadTe Degepans=oro aredTeTea no
TEXHWMBCKOMY [EMYMADOBAHAR M METPONOMHA B CamTi MHTEpHET MM ND Exerg oMy WHIBOpMALWOHHOMY yHazaTtenso «Ha-
UMOHENEHEES CTEHOBPTEX, KOTOpEA omyBnMEoeaH No COCTOAHWRD Ha 1 AHBADA TEKYLLSID MOE, M N0 ShiMyCKan BHE MECHY-
HOM MHDODMELKOHHOM YEA3aTENH # HAUMOHANEHEIE CTEHOEPTE $ 38 TEXYLWWE rog. ECnv 2amMeHeH CobINONHEIA CTAHGET,
HE HOTOPRA SaHE HEOATHPOBIHHAR COBNKE, TO PEXKOMEHOYETCR MONONL3I0SATE JEACTEYIOWYH BEPEHID 37070 CTAHOApTa
C YHETOM BoS¥ BHECEHHLD B OEHHYH BERCHK HIMEHEHNA. ECNA 3amMaHed CobINOMHER CTAROART, Ha KOTOPEIA 48HE OET-
POBEHHAR CObIMKA, TO DEKOMEHOYSTCH MCNONBI0BEETE BERCHED 3TOM CTAHOAQRTE C yKRIEHHLIM BLILS rOO0M YTESEHEHWA
(NpuHRETHA}. Ecny nocna yTEEpHIEHWA HACTORWEN CTESH0APTA B CobINDMHER CTAHARPT, HA KOTODRE OARS 0ATADDEAHHERA
COBINES, BHECEHD MAMEHEHNE, 38THAMEBIHILEES NONCKEHWE, HE KOTOROS JaHE COsUER, TO 3TO NONOHEHNE DENOMEHOYETEH
NpHMEHATE BE3 VHETE DAHHOITD MEMEHEHNR. EChy CobiNoMHEIA CTEHSADT OTMEHEH Ba3 3aMEHE, TO NOMIEHEHAE, B KOTOpOM
OAHS CObUTKES HA HEM, DEKDMEHOYETCR MPWMEHATE B HACTKH, HE 3ETPAMBEHIWEA 3TY COLINMKY.

3 Cucrema rpynnUpoBKK cTanemn

CTamd rpynndpyioT cornacHo CUCTene, NpMBegeHHol B Tatniue 1. Jomeke BaiTe YYTeHE TONBKD TE
XAMWHECKME 3MEMEHTEI, KOTOPBIE YCTAHOBNEHE B CTAHGAPTAX UM TEXHWYECKHX YCNOBWAX Ha maTepuan. Hc-

Wanauue oduHansHoR
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MNNEICEAHKIO NNABOYHOMD AHANWMAA KOBWEBoH NPoSk CReayeT OTOABATE NPUODKTET N0 CLABHEHHI0 ¢ aHaTNK-
0B XHMHYECKOTD COCTARA FOTOBOA NPCOYELKA, KOrga cneusdruuposaHD NpoBageHre oboMy HoonenosaHui.
JHAYEHWA, NEHBELEHHLIE B rpynnax;

1,2, 3811 — OTHOCATCA K XMMWYECKOMY COCTaRY, YCTAHOBNEHHOMY B CTAHOADTAX Ha MaTepWan,

4 — 10 — OCHOBLIBAKTCA HA COORDHAHMNH XMMWSBCKSID ANEMENTA, KOTOPEIM HCNONLA0BaAH B 0G03Ha%E-
EHMM CNAB0R.

Mareprane, oTHECEHHBIE & roynnam no FTOCT P 537142, paccmatpyBeaoT kak crpynnvposaHiee B
COOTBETCTEMH C HACTOAWMM CTangapTom. [InA Marteprancs, He OTHECEHHBIX K TPYNINam, TaKe NoNyCcKaeTch
NpAMEHATE TpeDoBaHMe HACTORALWErD CTakdapTa.

TabGnuua 1— CHoTemma pynNmapoSRd CTanas

Tpynng Magrpynna PasHoBEmgreDoTs STams
1 CTanu © yCTaHOENEHHEIM MAHAMENEHEIM NREJENCM Taky<ecTi R, = 460 Hine 21 1 saniae-

CEMM cooTaBom, Y
C =025
5i=060;
bMn £ 1,B;
Mo = 0,70 B);
5= 00045
P = 0,045;
Cu = 0,40 B2
Miz05b)
Cr = 0,3 {0,4 ans ornueox) =
Mb = 0,08;
V=010l
Ti=0.05

1.3 CTans € ySTEHOENEHHEIM MAHWMANEHLEIM APELancm Tery-acTi R, = 275 Hinana®

1.2 CTanm £ YCTEHDBMEHHEIM MAHEMANLHLIM TPE0enow TekysacTi 275 Hiuw? = R, 5 360 Hinn®

1.3 HopManwaosgHHEE MEnEo3epHWETHIE CTEMA © YOTAHOBNEHHEIM MHHUMANBHLIM NPESEN0M TEHY-
HacTi R, = 360 Himna?

1.4 CTane © yAyHWEHHOR KOPDPOIMOHEOR CTOAKOCTER N0 OTHOWEHAHD K BMCOODO0O)Y BO30YXS, XAMH-
YECKHWIR COCTHE KOTOPEIR MOKET NPEELIWUETE MPEHAYHBIE 3HEYSHWR COOBRHMEHNR OTSENEHLIX and-
MEHTOE, NPMBEOSHHBIX ONF TRynns 1

2 TepmoMmecadr-acisl obpaboTaHHEIE MENROZEPHUCTEE CTAMA 1 NETEAHEIE GTANW G YOTAHORNSH-
HbIM MAHHMANLHERM MPEQSNamM TeRyacTd B, = 360 Hivm=

2.1 TepMmoumeadracin obpaboTanHeE MENKOZEPHUCTEE CTANKM W NKTEAHEBIE CTANW G YyCTAHOENEH-
Ml MMHRMANLHEM pegenam teryssecrin 60 Hivm? < B, < 480 Himw?

2.2 Teprmouecarryack obpaboTaHHeE MENKOSEPHUWCTES CTANKA W NUTEWRHEIE CTANK C YyOTAHORAEH-
HiIM RHHUMANEHEM MDEEN0M TREYSECTH Ry = 460 Hivm?®

2 FAYHIWEHSLIE JSXANKCA W OTNYCROM, 3 TEKME OWCNEQCADHHO-YIPOHHERHEIS MaKDIEpHACTbIE
CTENW, 33 MCKNESEHMEM KDPPOIHOHHO-CTOAKHX CTANER, © YOTAHOBNEHHEM MAHHMANLHEM Npe-
Denom Teky4actd F, = 360 Hinana®

3.1 YRYHIWEHHRE 3ARANKDA W OTNYEHOM MENKD3ERHNCTEE CTANH C YOTEHOBMEHHEM MHHMMAENEHEIM
npEnanos Tersactd 360 Hisms = R, S 690 Hirm?

af =

3z YNyHIWEHHBIE 3AHANKOA ¥ OTNYCHOM MENKOSEPHACTHE CTAAM C YOTEHOEMEHHEM MUHBMANEHBIM
rpeganomM Teryecti R, = 630 Himm<

33 DicnepouoHHO-YNPOHHEHHES MENKOZEEHACTEE CTENW,. 38 MCEMEYSHWEN KOPROIHOHHO-CTOR MY
CTanen
2
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MTpodonmmenus madimius T

Mayrna | Noarpynne PaznaauaHacTh CTa
4 Huaronerupopadswe eadaguan Cr-Mo-IMi) ctamm ¢ cogepsadnan Mo 2007 % ph = 0,1 %
4.1 Cranu ¢ cogepstadmem Crs 0.2 %oubis 0,7 %
4.2 Cranu c copepsade Cr 207 Wubis 1,5 %
4.3 Crans c copepsadme Cre 0.3 % ud 7 =M= 25%
4.4 Cranu c cogspsadue 37T %= Cre2 5% aMNi=1.5%
4.5 Cranw c copepsadmem 25 %2 0re3 5% nMis 1.5 %
b Cr-Mo c1ana, cedboiHse o7 BAaHaOHA, C cogepsaquan C = 0,35 %
8.1 Crane ¢ cogepsadmen 04 % 2 Cr= 1.5 W Mo =07 %
B2 Cranu c cogepsadrem 15 %< Cr235% w07 Mo =12 %
5.3 Cranu ccopepsadne 35 % < CresT 0% w04 <Moo =0T %
a4 Crane c copepsadned 70 %< Cr= 100 % w07 R = Mo 21,2 %
i Brcoronermpieadybie 2asagean Cr-Mo-(Mi) cram
6.1 Cranu c conepsadnem 33 % s Cr2 18 %, Mo =07 %o u V20,356 %
5.2 Crani ¢ cogepsadaem 1.5 %< Cre3 5%, 07V < Mo S 1.2% u Vs 035%
6.3 Cranie ¢ cogepsadem 35 % < Cr2T.0%, Mo s 0.7y w045 % =W £ 0,55 %
G4 Cranu c cogepsaden 70 %< Cre 125 %, 07 % <M s 12 % V£ 0,35 %
T DEppHTHRIE, MAPTEHCHTHRIE HNM QHCNERCHOHHO-YNPOMHEHHEE KOPRUSHOHHO-CTORKME CTANK
cogepmaHeam CE 035 W w105 % = Cre 30 %
71 DEpPWTHRIE KOPEOEMOHHO-CTOREME STEnd
7.2 MapTEHCHTHEE HOPDOIMOHHO-CTORARME CTanK
73 AACHEBCHOHHO-YNPOYMHEHHLE BOPPOINDHHO-CTOHAKAR CTENM
8 AVCTEHH THRE HOPPOIMDHEO-CTORRME CTANK © cogeporaqHen Mis 31 %
8.1 AVCTEHH THRIE BOPPOIADHHO-CTORMAE CTENE C Cogepraqen Cr s 18 %
8.2 AVCTEHW THRE KOPPOHAIHHD-CTORRME CTENW & CodepaaEnven Cr> 18 %
53 AYCTEHMTHRIE MBPMaHUSBEMCTEE KOPOOEMOHHO-CTORKWE CTand ¢ cogepeadHies 4 % < Mn £ 12 %
k| NarmpoeadHee HUESNS CTanyg ¢ conepEasyen Nis 10,0 %
9.1 MNMampoealHbe HARSNEM CTANW . cogepaanien Mi s 3,0 %
8.2 NamposadHee HARSMS CTENY G conepeadien 3.0 % < Ni= 80 %
2.3 NarmposadHee HAKENSK CTAaNM C comepsadren 5.0 % < Ni = 100 %
10 AVCTEHM THO-DEDPATHRIS KODPOSIHOHHO-CTOHEME CTANM (OyTNaksHBEIE ]
0.1 AYVCTEHW THO-ERPATHRIS KODPOIHOHHG-CTORKME CTAMM © cogepsaHeman Cr= 24 % e MNi=4 %
102 AYCTEHMTHO-DEDPATHEIS EODPOSHOHHO-CTOREME CTAMW C conepsadwan Sr = 24 % v MNi = 4 %
0.3 AYVETEHM THO-DEDATHRS KODPO3IHOHHO-CTOHEME CTAM © conepxaHuan Mi = 4 %
3
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ChonyaHue mainuye: 7

Tpynna | Mogroynna FPasHoergroCTe cTanm
11 CTanM ¢ XMMUHECHAM COCTHEDM AMEMEHTOE, MOSHTW-HEM CTANAM rpynnel 15, 38 woknoHaHnem
cof@peeanua 0,25 % < C = 0,85 T
111 CTany. aTHecaHHE K pynne 11, ¢ cooepxadwam 0,25 % < C £0,35 %
11.2 CTand. OTHeCaHHuE K rpynne 11, ¢ conepsaHwanm 0,35 % = C 20,5 %
11.3 CTane, oTHeCaHHeE K rpynne 11, o cogepsadwan 0,5 % < G = 0,85 %

* B cooteetcTEMA © TPeGOBaHMAMK CTAKOAPTOR KA CTANLHYK Npooykuwo A, MoweT Berh samesed Ha A, o
Mk Ry o

b} Qonyckaetch Banee Bwicokos aHaHeHre, aonw Or + Mo + Ni+ Cu + W 20,75 %.

£l QonyceaaTcs BOMes pLcoRne 3HaHeHve, eom Cr + Mo + i+ Cu+ WV S 1 %

NMpusmeyan s — DoHOBRISIACE HE ENMUSSCHUY XUMUHECHUE CODMSEaY OOy ULy, Crmany spymner 2 rmo-
EYTTT BTl QITIHBCEHE! K CITIETRM appmned 1.

Eomu Mamepuan UMes DAINUYHLE POmaniananHLg Npefants) MEeRyHecy & ISaUTLUMOETIL O MGHLLL S,
HALBLICUEE IHIYEHLE JomHD Gemie QoNons3ceaHD Mo ompedeneqHuy modappnrms,

4 Cuctema rPYNNHUpoBKH aNKMHHWA W aNKOMHHMEBLIX CNNABOB

ANHMHERA o anOMHHEEBEE CINARLI MPYNNWEYIOT COTNACHS CHCTEME, NPHBEBneHH0R B Tabnue 2. MNpk-

BEOSHHEE IHAYEHWA CCHOBLIBAKTCA HA COOSDEAHKE XMMWUYSCKOrD MEMEHTA, KOTOPLIA UCNONB30BaH B 0G0-
dHa4EHHUH CNNag0e.

Tabnuua 2— Cucrema MY NMARDEEN 2NHMAHAA 1 2NDMAHHEEERD CNNdE0s

|'|:','|'.1.'J I'qu'::','r' na pnl'IHHDIJ-I-"j.',I'.L'IIﬂ:. AIMEMAHKS | SEKMA 28R L CRMEROE
21 HACTEA aNMHEHA © CopBpeanHer = 1 T NpMEcan Mnie NerdpyowW3xg aneMasTon
22 Hetapuocipabateiaagmes cnngsabl
221 ANKEMHUHASED-MARTAHLEENE THIE CRNAER
227 ANKAMWHWEBO-MArHWNEERIE CINaBs: © conspsadwen Mg = 1.5 %
223 ANHMWHAEED-MArHWEELIE Crndes ¢ copgepkadem 15 % Mg =35 %
224 ANKAMWMHAEBO-MATHWEERIE CNNABs © cofepsaden Mo = 3.5 %
23 TepmooDpabarLsgemMble CINges
231 ANHAMAHAEED-MATHUEEO-KIEMHNEERIE CIMASL
233 ANEAMHAEB0-LMHEDE0-MErHWEE bIE CRNaBk
24 ANKMUHAEED-HPEMHEMEBLIS CINEEE ¢ cOgapEannen Cu = 1%
24.1 ANKMUHAEBD-HPEMHEHEBLIS CNNEes ¢ cogepekarre Cu 2 1 % nb M 5i=2158%
242 ANKAHMHAEBS0-EPEMHME BO-MATHWESERIE CRNEes © cogapwanres Cu = 1 % B = 5i = 15 % u
0.1 % < Mg £ 0.80 %
25 ANHMUHWEEB0-XPEMHEVEBO-MESHES CNNEER C conepaHwanm 3% < S5is 14 % 1% < Cush % u
Mg = 0.8 %
26 ANKMHHHEBO-MBEOHEE CNNABK © conepxaHrem 2 % < Cu 56 "
Mpuwmayadwe — Marepwane rpynn 21 — 23, k&K npaewno, oTHOCAT K paopuupyessid CNNasam, 8 rpynn
24 — 26 — K NETEAHBIM CNAa8aM.
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5 Cucrema rgpynnUpoeEd Medn 1 MmedHblIX CNNaBoB

Meok 1 MegHsIE CNNaBkl FPYNNADYIOT COMMACHD CHCTEME, NpWBeEHHDR B TaBnuue 3.

TaGnwua 3 — Chcrams rpynnUEpoBEd MESK M MEOHEY Crnasoe

r!l'\ll-'l'il-d -l-\'_','J,ZI.'IjII“IiI Pasnon HOBRETE ME8OA H MafHE X CNNapos
at Mepge ¢ cogapmarien go &6 % Ag u 3% Fe
3z MegHe-uMHROBRIE CNNEERI
3z MegHo-unHEDBEIS DUHAPHBIE CNNaskl
322 MegHo-UMHEOBRIS CNOEHEE CNNEEL]
33 MegHo-oNoBRHHEE CHNEak
a4 MegHo-HHHanEBLE CrNAaBkl
a5 MegHe-ansMuHHEBLIE CNAAsL
35 MegHo-HHRaNEBO-LMHKOBEE CRNABKI
arF HuaronenipoaaHHme MeEHeIE CHNaeel [ CONSpEaHMEM MEHEE § % Opyiae anemEHTOR), He BO-
weEawa 8 rpymnel 31—36
35 Apyrvs MEQHLE CNNAEL (G cogSpHaHnen 5 % une Gones pyrids 3NeMEHTOR), HE BOWSIuME B
rpynmel 31—346

6 Cucrema rpynnupoEskd HHEENA K HUKENEEBBLIX CNNaBoB

HUEENE W HUKENERLIE CNNABLI MPYNNWEYIOT COMACHD CUMCTeME, NpkesteHHol o TaBnuue 4. MNpreeges-
Hii® SHAYEHMA OCHOBRBAIOTCA HE COOEMKAHWM XMMUUECKOND ANEMEHTA, KOTODEIA HCNONe300aH B ofodaHade-
iAW CINAaBoe.

TaGnwya 4 — Cucrama rpynnEpoBKA HHEEMA H HIKENBEL CNNABOE

Tpynna PaIHDEH I HGGETE HAKERE M HdESNEEWE Cnnapon
41 “HUCTEA HAHEMS
32 Huranb-megdee cnnaes (Ni-Cu) ¢ cogaperanmen M2 45 %, Cu 210 %
A3 HuEEMb-XpoMoBRE cnnaesl (Mi-Cr-Fe-Mo) © cogppeadden Mi 2 40 %
A4 Huranb-monubasHoepE cnnage! (Mi-Mo) © cogepeanmen N2 45 %, Mo = 32 %
45 HurENb-seneIc-xpomMosbie cnnaes (Mi-Fa-Cr} c copepsadsan Mi = 31 %
45 Hurene-spos-kobansrosse cnnaae (Mi-Cr-Co) © cogepsaqnan MNi= 45 5%, Co 2 10%
4T HukeNb-seneio-ApoM-menHee cnnaes (Mi-Fa-Cr-Cu) ¢ cogeprannam MNi = 45 %
48 Hurene-seneic-robansroewe cnnaeel (Mi-Fe-Co-Cr-Mo-Cu) o cogepsandan 31 % 2 Mi=45 %o Fe 2 20 %

7 Cucrema rpynnipoesd THTaHa 1 THTAHOBLIX CNNaBOB

TeTak W TMTaHOBLE CNNadkl IEYAMWEYIOT COMMAcHO CHCTEMe, NpWesdeHHor B Tadnuue 5.

TaGnwuya 5 — Chcrama rpynnepoBd THTAHS ¥ THTEHOELIX CNNABoneE

rﬂ:[':lﬁ-\'."l |-|D|:‘,I|'.|:|I'|I.1|1'I PA3HaBMaHOCT THTEHA B TATHHOBEE CNNd808
51 WueThiE THTAH
511 Turan ¢ conepwaren O, = 0,20 %
G
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OlionyaHue mabnuye: 5

r|.'l:h'l"l'i.' -l-\'.','.l TRynma Paskon HOHO-CTE THTAHA WA TRTERIN X SNN3sdg
1.2 Turan ¢ conepsanmes 0,20 % < O, = 0,25 %
51.3 Turad o conepsannes 0,25 % <0, 50,35 %
514 Twran ¢ coaepsanmen 0,35 % < O, =040 %
52 Anbrha-cnrnass 3
53 Aneira-Beta-cnnage ¥
54 Bnuarae & Beta 1 DeTa-cnnase =
* Cnnasw. eowenuws s rpyony 520 Tid02Pd; Ti-2 5Cu; T-5A1-2,58n; Ti-BAl-1Ma-1%; Ti-6A1-25n-4Zr-2Ma;
Ti-BAl-2Mb-1Ta-0 BMo.
Bl Crnasw, sowenwes B rpynny 53: Ti-3A1-2 5V Ti-BAL-4V; Ti-BAI-BW-25m; Ti-TaAl-4Ma.
£} Cnnaskl, eowamues & rpynmy 54 Ti- 10 2Fe-341 Ti-13v-110-341 Ti-11,5Mo-62r-4,55n; T-aAl-SV-E6C=1Z -4ka.

8§ CvcTema rpynnUpoBKY LMPKOHWMA M UMPKOHKWEBLIX CNNaBoB

LLMpKOHME M UWWPKOHHEREE CANARE MRYNNKMOYIOT COrMACHD CHCTEME, NPMBEOEHHOR B TaGnMue 6.

Tabnuvua 6 — CHcTeMa IPyNmHPoSs LMPEOHAA M LHPKOHWESERIX CNNEBsS

Fp:.-nn;: Pasnoo HORGLTE UAPEOHAR | JHPEDHESAR Y Cnnagdn
&1 HACTEH LHPEOHAE
G2 Uuprarnia & cogeprannen 2.5 % Mb

9 Cuctema rpynnUpoBKK YyryHa

YTyl MYNNUDYIOT COMMAcHD CUCTEMe, NpUBeaeHHoi B Tabnue 7.

Tabnuwua T—CHoTema moynnMpossd Sy TyHa

Tpyring Magroynna Pasnonnanacts wyryna
T CapbiE YyryHE © YOTAHDENSHHBIMKE ZHEHEHHAMK NPDESENE NDOHHOSTIA NP DACTRHEHAR HNW TEED-
aocTa no BpaHennso
72 HyryHe ¢ WSPUEROHLIN MPEdHTOM G YETEHORMEHHEMI MEXEHWSECEMMK CEDRCTBAMI
T2 MyryHE O WERPDBAGHEM TREEATOM (IEpPHTHOMD THRE © YCTEHOENSHHBIME IHAYSHAAMA NRPEGENS
MPOHHOCTA NP pAcTAREeHEA, 0.2 % yonosHom Npenend TEKySEcTd, OTHOCHTENEHDN YOIMAHEHWRA
W G YCTEHOEMNSHHEIM JHESEHNEM YI30HOR BRZKOCTA
722 MyryHe C WapoBgHEM TREEEron eppHTHOR THOE © YCTAHOBNSHHLIMKY IHAYSHMAMA NDESENa
APOHHOCTA NpE pacTadeqsdn, 0,2 % yoCnoBHoID NDEOens TEEYHEST W OTHOCHMTENSHOMD YIMMHEe-
HHA HNKM C YOCTAHOENEHHEIM IHEYSHWEM TEEPOOCTH N0 BpwHennw
T2 723 MyryHe C WapoBroHes rpadietos EM-GIS5-500-T 1 EM-GJ5-450-10 (scnw cogepeaHs nepri-
ra = 20 %) HNK G YUTAROBNSHHBIM IHEHSEHWEM TESPOOCTH Mo BRUHENnnK:
T2.4 MyryHe G WEPOBROHEIM TREEMTOM NEQNATHOMD THNE © YOTEHOAMSHHE MY 3HEYEHUAMY NREJENE
MNPOYHACTA NpW pacTEieqdn, 0,2 % yoRoeHoro npegens TEEPHEsTIA M OTHOCHMTENSHOND yImMHe-
HWA MK C YOTAHOENEHHLIM 3HEHSHWEM TEEPOOCTH Na BpreHennm
73 HoBHME HyTyHB
T4 MAOTEDMHSECHN 3AKANEHHLIE KOBXKME YyTYHE
Th ARCTEHATHBIS YTy HEl
76 MyryHe, HE BoWwenwKMe 8 rgynnel 71 — 75
B
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Mpunomxerae 04
[cnpaBoyHoE)

ConocTaBneHMe CTPYKTYPLI HACTOALLETD CTAHOApTA
CO CTPYKTYPOA NPHMEHEHHOMD MEKOYHAPOAHOrO AOKYMEHTA

TaGnwya OA1

CrpyEryps HACTORILETD CTAHGARTA

Croyoryvpa mésayHapogians gorysaenta IS0TR 156082017

T CDAnacTh NRPHMEHEHWR

1 OBNacTs NpAMEHEHMA

2 HopmAarTHeHLE CobInkM

2 HopMarmeHels CobmEm

3 Cwcrema rpynnupoBiA cTanal (4)

3 DbparadeHme "

4 CicTeMa rpynnUpoEE  AFOMWHER W 20 MAHESERIX
crinapod (5]

4 CHCTEME PYNNHEOEaHMH CTANBA

S ClrcTema rpynnUpOoska MEOgn U MegHelx cnnasas (G)

5 Cucrema MAYMIMHPDOEEHAA BITEOMHAHAR 1 JITHEMAHAEERLL
crnnaece

& CecTema TEYNMAPOEEN HAKENA M HAXRENEBbLIX CNNRda20s
{7}

& Cucrema TEYNMARDEaHEAR Ma0[ W MR CNndBds

7 CrcTema FTOYNMADDEEA THTEHE W THTAHOERL CTnda0s
8}

7 Cucrema FEYNNAPOESHAA HAKETA M HHUEEN28=Y Cnna-
BOB

& CicTema rpynnMpoesd LMPEOHKMA ¥ UMPECHMEES Chna-
aae (9}

g Cucrema FEYTINHPOBEHKA THTAHE B TUTEHOELIX CMNagoe

9 CicTema rpynnUpoEia Sy nydE (10)

S CHCTEME FpyTMUDOEEHKA LMPHOHME W LUHPKOHHESLIX
CNM&EE0E

Mpenoxesde 04 ConocTasnedes CTRYRTY PR HACTORLWEBND
CTAHOARTE CO CTPYKTYPORA NDHMEHEHHOTD MEMOyHapog-
HOFD JOXYMEHTA

10 Crcrema rpymnepoBEHEA YyryHa

Exbnworpads®®

* Moknur-eHws DasHons paEnena DE"_'.'EJ'IDE.F."EHD HEDDXOEHMOC TR NEHMBSOEHAR HACTOAUWEND CTEHAapTa B CO0T-

BETCTEWS C TpebosadrArme FOCT 1.5,

3 ﬂHH HiliA BE308rE BCHNoYeH, T. K QOEYMEHTE, YEdIaHHBIE B HEM, HCHITHIYEHE M3 TEXCTA HACTOALLETD CTAaHO3pTE.

I FPHMEYEBHHE — Mocne 3armnoBsoe PRISENOE HACTORLEND CTaHO0d0Ta NpHES0eHbL] B cHoOKax HOMEPEa gHE-

NOrHYHBLEE WM PAZOEN0E MEESYHIAPOOHOM OOEYMEHTH.
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YOK 621.781:006.354 DKC 27.120.59

KnoveBsle cnNoBa: CHCTEMa EYONARCRKM OCHOBHEBIX METANNDR, CRADKA 1 HanMnapka, D'EDFI}'D.{:IB'-EI.HI."IEI H TI:I!.I'EL'I—
NPoEOQL] aTOMHBIX IHEDIETHYECKHX YOCTaHOBOK

Pepakrop H.B. Tanawosa
TeHmeciwd pagarTop BUH. Mpycasoas
Hoppekrop E.AL Qumekees
Komnerorepran sapotia f1A. Kpy2oeal

CaaHa o wabop 2113 2020, Mogrwsano 8 nawats 13.07.2021 FTopmar G0=Rd 1.'5. FapHuTypa Apsan.
Sen, maw, s, 1,40 Waewan, mo 1,24
Mogrotooiena B8 OCHODE SMET PO BEREAN, MNPSOS TREENSHHOA pa3padaranrDm CTaRGapTa

Coagann B agdanaees doenannanan oo BT e CTAHIAPTH HB-OPA 4
AnE KOMAASKTDRHEA Pegapaneroio andopsaudadnarg forga crasgapron, 117218 Mocssa, Haswsoaceed np-1, g 31, k. 2.
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