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Mpeancnoeue

Llenn, OCHOBHbLIE NMPUHLUMNEI M OCHOBHOW MOPSAOK NpoBefeHWUs paboT No MeXrocyaapCTBEHHOW CTaH-
Oaptusaumm yctaHorneHsl B FTOCT 1.0—2015 «MexrocynapcreeHHasa cuctema ctaHgaptusauuu. OCHOBHbIE
nonoxeHusa» u FOCT 1.2—2015 «MexrocynapcTBeHHasa cucteMa ctaHaaptusaumu. CtaHgapTsl Mexrocygap-
CTBEHHbIE, MpaBuMia 1 pekoMeHO4aL M No MeXxrocyqapcTBeHHON cTanaapTusauunu. Npasuna paspaboTiu, npu-
HATUSA, 0OHOBNEHUSA 1 OTMEHbI»

CeefeHus o cTaHgapTe

1 MOOrOTOBNEH Camoperynupyemoi opraHusaumen Accouuaumsa «HauuoHanbHoe AreHTCcTBO
KonTtpona Ceapku» (CPO Accoumauma «HAKC») Ha ocHoBe cOBCTBEHHOro nepeBofa Ha PYCCKAA A3bIK
aHrMoA3bI4YHOW BEPCUM AOKYMEHTA, YKa3aHHOro B NyHKTe 5

2 BHECEH TexHu4eckum komuTeToM no ctaHgaptuzaunm TK 364 «Ceapka v poacTBeHHbIe NPoLecchl»

3 NMPUHAT MexrocynapcTBEHHBIM COBETOM MO CTaHAAPTUM3aLMM, METPONorun 1 cepTugukauuu (npo-
Tokon oT 30 mapta 2020 r. Ne 128-M)

3a npuHATUE NpOoronocoBanu:

KpaTkoe HanMeHoBaHWe CTpaHkl Kon cTpaHsbl CokpallleHHOe HauMeHOBaHWe HauWoHaneHoro
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 opraHa no craHgapTusawum
Benapycb BY lNoccrangapt Pecnybnukn benapycb
Kvpruaua KG Kbipreisctangapt
Poccus RU PoccraHgapt
TamKuKMcTaH TJ TapxukctaHgoapt
YabekuctaH uz YactaHgapt

4 Mpukasom PepepanbHOro areHTCTBa MO TEXHUYECKOMY PEeryfiMpoBaHvio U MeTponorim ot 9 uions
2020 r. Ne 359-cT mexrocygapcTeeHHbln ctaHgapT TOCT ISO/TR 15608—2020 eeegeH B OelCTBUE B Kade-
CTBe HauuoHanbHoro ctaHgapta Poccuickon ®enepaunn ¢ 1 gekabpsa 2020 r.

5 Hacroswwmi ctaHgapT uaeHTMYeH MexayHapogHomy pokymeHTy ISO/TR 15608:2017 «Ceapka.
PykoBoacTBO Mo cMcTeMe rpynnupoBaHna Metannudeckux Mmatepuanos» («\Welding — Guidelines for a metal-
lic materials grouping systems», IDT).

MexaoyHapoaHeli cTaHaapT pa3pabotaH TexHuuyeckum komutetom ISO/TC 44 «Ceapka U poaCTBEHHbIE

npouecckl», nogkomutetom SC 10.
MpW NPUMEHEHUM HACTOALLEro CTaH4apTa PEKOMEHAYETCA UCMOMb30BATE BMECTO CChINOYHbIX MeXay-

HapOOHbIX CTaHOAPTOB COOTBETCTBYHOLKME UM MEXroCyaapCTBEHHbIE CTaHOAPThl, CBEAEHNA O KOTOPbLIX MPU-
BeOEeHbl B AONOMHUTENLHOM NpUnoXeHu OJA

6 BBELEH BIMNEPBbIE
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Mnghopmayus 06 usmeHeHusx K HacmosiwemMy cmaHOapmy ny6GnuKyemcs 8 exe200HOM UHGghopMayu-
OHHOM yKka3amene «HauuoHanbHble cmaHOapmbl», @ MeKcm U3MeHeHUll U MorpasoKk — 8 eXeMeCcAYHOM
UHGDOPMAaUUOHHOM yKkazamene «HayuoHansHblie cmaHdapmely. B criyuae nepecmMompa (3aMeHbt) Uiu om-
MeHbl Hacmosiweao cmaHdapma coomeemcmeyiowjee yeedomneHue 6ydem onybnuKo8aHO 8 eXXeMeCcIYHOM
UHGDOPMAaUUOHHOM ykasamere «HayuoHansHele cmaHdapmsl». Coomeemcemaytowas uHghopmayusi, yeedom-
fleHue U meKcmbi pasMewaromes makxe 6 UHgopMayuoHHoU cucmeme obuwieao nonnbL308aHUss — Ha ogu-
yuansHoMm calime ®edepanbHO20 azeHmMcmea no MEexHUYecKoMy peaynuposaHulo U Memponosuu 8 cemu
HHmepHem (www.gost.ru)

© CraHgapTuHdopMm, odhopmrieHne, 2020

B Poccuitckon Pegepaumn HaACTOAWMIA CTAaHAApT He MOXEeT ObiTb MOMHOCTLI0 UIK
4aCTM4YHO BOCNPOM3BEOEH, TUPaXMpPOBaH WM pacnpocTpaHeH B KadecTBe oduumanbHOro
n3gaHusa 6es paspelleHna PegepansHOro areHTCTBa MO TeXHUYEeCKOMY PeryiMpoBaHuio U
METPONOornm
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CopaepxaHue

ObnacTe NpUMeHeHus!

HOpMaTMBHbIE CCbIJTKH

Te PMWHBLI 1 onpegeneHus

CUETEMA TRYNMADOBEHVA CTATTEN e & 5 5 5 + 5, & & avwssrarsn 54 5§ 5 % 5 ¢ S s i & 5 & § & & o owsriss = 5 5% & 72 ¢ 4

Cuctema rpynnupoBaHua megn  MeHbiX CniaBoB

1

2

3

4

5 Cucrema rpynnupoBaHns antoMUHUA 1 anioMUHMEBbLIX CNaBoB
6

7 Cuctema rpynnupoBaHna HUKENS U HUKEMEBBIX CIIMTABOB . . . . o v\t vt vt et ettt e et e et aie e
8

CucTtema rpynnupoBaHus TUTAHA M TUTAHOBBIX CTIIIABOB . . . o o o oottt it e e e e e e e e e e
9 CucTtema rpynnupoBaHUs LUPKOHWUA M LIUPKOHUEBBIX CIMABOB . . . .« vt vt v et et et et e e e e
10 CUCTEMA TPYMMMPOBAHMS HYTYHE. © . o o v ittt e et e et e e e e e e e et e e e e
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Monpaeka k FOCT ISO/TR 15608—2020 Ceapka. PykoBOgCTBO MO cUCTeMe rpynnupoBaHUA MeTanmnum-
YeCKMUX MaTepuanoB

B kakom mecte HanevataHo [JomkHo BbITb
Mpenwncnosne. Tabnuua corna- - Apmenus | AM 3A0 «HauuoHanbHbIM opraH
coBaHuA no cTaHAapTM3aLUU U METPONOTUMY
Pecnybnvkn ApmeHns

(MYC Ne 1 2021r)
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MonpaBka k FOCT ISO/TR 15608—2020 Cpgapka.

MeTanin4yecKMx MmatepuanoB

MKC 25.160.01

PYKOBO,CI,CTBD no cucTteme rpynnupoBaHUA

B kakom mecte

Hane4araHo

[ornxHo BbITh

Pazpen 5. Tabnuua 2. lpada
«Tun anwMUHUS U antoMUHUEBbIX
CMraBoB» ANs rPynnbl «23»

Tepmuyeckn HeobpabaTeiBaemeble

Crnasbl

(MYC Ne 4 2023 1)
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M E X TOCVY[OAPTCTUBTEHHBbB H C TAHIAOAPT

CBapka

PYKOBOACTBO NO CUCTEME NPYNNMUPOBAHUA METANNMUYECKUX MATEPUMANOB

Welding. Guidelines for a metallic materials grouping system

Oata BeepeHus — 2020—12—01

1 O6nacTtb NpUMeHeHuUA

HacTosluniA cTaHgapT ycTaHaBNMBaeT eAuHYH CUCTEMY FPYNNMPOBaHMA MeTannM4Yeckux matepuanos
NMPUMEHWTENLHO K CBapke. [JaHHasA cucTema MOXKET NPUMEHSTLCA AN APYTUX Lenel, Takux kak TepMudeckast
obpaboTka, WTaMnoBka, HepaspyLlakLLne MCrbITaHus.

HacToswwumi cTaHgapT pacnpocTpaHaeTcs Ha CUCTeMbl TPYNMUMPOBaHNS CTaHOAPTU3MPOBAHHLIX MaTepy-
arnos:

- cTanb;

- anwMWHWIA U ero Chnnasbl,

- HUWKenb U ero crnasbl;

- Mefb W ee cnnasbl;

- TWTaH W1 ero cnnasbl;

- UWPKOHWIA K ero crnnasbl;

- YYTYH.

2 HopmaTuBHbIe CCbINKU

HacToawmn ctaHgapT He COA4EPXMUT HOPMAaTUBHbBIX CChINOK.

3 TepMuHbI U onpeaeneHus

HacToAawmn cTaHgapT He COAepHUT TEPMUHOB W ONpefeneHni.

ISO v IEC nopggepxuBalT TepMuHonornyeckne Basbl 4aHHbIX 4Ns UCNOMb30BaHWs B CTaHAapTU3aLmm
no agpecam:

- IEC Electropedia goctyneH no agpecy: http://www.electropedia.org/;

- nnatdgopma nHTepHeT-nomcka ISO gocTtynHa no agpecy: hitp://www.iso.org/obp.

4 CwucTtema rpynnupoBaHuUA cTaneu

Cucrtema rpynnmpoBaHnA cTanen npegcrasneHa B Tabnuue 1. Mpuyem NpuBELEHbI TOMNLKO TE€ XMMNYe-
CKME 3NEeMEHTDbI, KOTOPbIE YCTaHOBIIEHbI B COOTBETCTBYHLWKMX CTaHOapTax Ui TEXHUYECKWX YCITOBUAX. AHann-
3bl KOBLUOBOW (l/IJ'IH FODFI‘-EeI?I) I'Ip06bl MarepuanoB crneagyet npeanodecTb aHanraam npoaykunu, ecrin aTtu oba
aHanuma3a npoeejeHbl. 3HaveHus, YKa3aHHble B rpynnax:

W3paHuve ochmumanbHoe
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- 1,2, 3 111, OTHOCATCA K XMMUYECKOMY COCTaBy, YCTaHOBIIEHHOMY B cTaHZapTe Ha maTtepuan (yKkasaH-

Hble BHEHGHMH);

- 0714 go 10, ocHOBaHbI Ha cogepXxaHnn XMMHU4eCKOoro aneMeHTa, KOTOprI?I MCMonb30BaH B 0003Ha4YeHnn

cnnaeoB.

MaTtepuansl, ycTaHoBneHHble B rpynne B ISO/TR 20172, ISO/TR 20173 un ISO/TR 20174, pomx-
Hbl CYMTATLCHA OTHOCALLMMKCA K 3TOW rpynne. [nsa marepuanos, He oTHeceHHLIX K rpynne B ISO/TR 20172,
ISO/TR 20173 n ISO/TR 20174, npmMeHeHbl TpeboBaHNA HACTOSALLLEro cTaHgapTa.

Tatnuua 1— Cuctema rpynnnupoBaHusa cTanein

pynna Moarpynna Tun ctanu
CTanu ¢ yCTaHOBNEHHBIM MUHUMANbLHBIM NPEAENOM TekydecTn R, < 460 H/imMm2Z @ u xumu-
YeCKMM COCTaBoM, %:
C = 0,25
Si < 0,80;
Mn < 1,8;
Mo < 0,707,
S < 0,045;
P = 0,045;
Cu < 0,40b;
Ni < 0,5%
Cr < 0,3 (0,4 ans nuTbsa)?;
Nb < 0,06;
1 V < 0,15
Ti < 0,05
1.1 Cranu ¢ ycTaHOBNEHHBIM MUHUMATBHEIM NPEfenoM Tekydectn Ry < 275 Himm?2
1.2 CTanM C YCTAHOBMEHHbIM MWHUMAMbLHLIM NpejenoM Tekydect 275 Himm2 < Ry <
<360 H/mm?2
1.3 HopmanunzoBaHHbIE MENKO3EPHUCTLIE CTanu C YCTAHOBMEHHBIM MUHUMAILHLIM NPeaernomM
2
TekyuectTn Ry > 360 H/mm
14 Crtanu ¢ yny4weHHON KOPPO3NOHHOW CTOMKOCTRIO NO OTHOLLEHUIO K aTMOocdepe, XMMUYECKNA
COCTaB KOTOPbIX MOXET MpeBbIaTh TPEOOBAHWS K COAEPXKaHWIO OTAEMbHLIX 3MEMEHTORB,
NnpvBeaeHHbIX B rpynne 1
TepmomexaHuyeckn 06paboTaHHble MENKO3EPHUCTbIE CTanNM U NUTENHbIE CTanu C YCTaHOB-
NEeHHbIM MUHWManeHbIM NPeaenom Tekyyectu R, > 360 H/mm?2
2 2.1 TepMoMexaHudecku obpaboTaHHble MENKO3EPHUCTEIE CTAanNM v NUTEWHLIE CTanu ¢ yCTaHOB-
NEHHbIM MAHUMAnNbHLIM NPenenom Tekydectn 360 HiMm? < Ry = 460 H/mm?2
2.2 TepMoMexaHuyecku obpaboTaHHble MENKO3EPHUCTLIE CTanu U NUTENHLIE CTanu ¢ yCTaHOB-
NEHHLIM MMHUManNbLHBIM NpefenoM Tekydectn Ry, > 460 H/mm?2
YnyudlleHHble 3aKkankoi U OTMYCKOM W OUCNEPCUOHHO-3aKaneHHble MENKO3epHUCTLIE CTanu,
3a UCKMHYEHNEM HEPXKaBeLMX CTanel, ¢ YCTAaHOBNEHHbIM MUHUMAarbHLIM MPeaenom TeKy-
yecTu Ry, > 360 Himm?
3.1 YnyudlleHHbIE 3aKankoW 1 OTNYCKOM MENKO3EPHWUCTLIE CTanu ¢ YCTaHOBMNEHHBIM MUHUManb-
3 HbIM Npeaenom Tekydectn 360 HiMm? < R, < 690 H/mm?
3.2 YnyyleHHbIE 3aKarnkol K OTMYCKOM MENKO3EPHWUCTLIE CTanu ¢ YyCTaHOBMNEHHBIM MUHUManb-
HbIM Npefernom Tekydectv R, > 690 H/mm2
3.3 [ncnepcroHHO-3aKaneHHbIe MENKo3epHUCTLIE CTanwu, 3a UCKIKYEHVEM HEPXKaBEIOLUX CTa-
nem
HuskonernpoeaHHie BaHaguem Cr-Mo-(Ni) ctanu c cogepxanvem Mo £ 0,7 % uV < 0,1 %
4 41 Ctanu c cogepxaHnem Cr < 0,3 % n Ni = 0,7 %
4.2 Cranu c cogepsaHmem Cr < 0,7 % uNi < 1,5%
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Mpynna Moarpynna Tun ctanu
Cr-Mo ctanw 6e3 BaHagus, ¢ cogepxarnvem C = 0,35 %

51 Cranu c cogepxanvem 0,75 % < Cr £ 1,5% uMo < 0,7 %

5 52 Cranu c cogepxavvem 1,5% < Cr < 35%un0,7% < Mo < 1,2%

53 Crtanu ¢ cogepxaHmem 3,5 % < Cr = 7,0% 104 % < Mo = 0,7 %

54 Crtanu ¢ cogepxanmem 7,0 % < Cr < 10,0% mn0,7% < Mo £ 1,2%
BricokonernpoeaHHble BaHaguem Cr-Mo-(Ni) ctanm

6.1 Cranu c cogepxanmem 0,3 % < Cr < 0,75 %, Mo = 0,7% nV = 0,35 %

6 6.2 Cranu c cogepxanvem 0,75 % < Cr < 35%,0,7% < Mo = 12%uV = 0,35%

6.3 Crtanu ¢ cogepxanmem 3,5% < Cr = 7,0%, Mo £ 0,7 % n045% <V £ 0,55%

6.4 Ctanu ¢ cogepxanmem 7,0 % < Cr = 125 %,0,7% < Mo £ 1,2%uV = 0,35%
deppuTHBIE, MApPTEHCUTHBIE MNKM AWCNEPCUOHHO-3aKaneHHbIE HepXaBelLue cTanym ¢ co-
nepxarHvem C < 0,35% 1 105% < Cr = 30 %

7 T deppUTHble HepXaBetoLlme cTanu

7.2 MapTeHCUTHbIE HEpPXKaBeKLW e cTanu

73 [cnepcnoHHo-3aKkaneHHble HepXXaBeLwpe cTanm
AycTeHWUTHble HepxaBetowue ctanu ¢ cogepxanvem Ni < 35 %

8.1 AycTeHWUTHble HepXaBerLWKe cTanu ¢ cogepxarnvem Cr < 19 %

° 8.2 AyCTeHWTHble HepxaBellue cTanu ¢ cogepxanvem Cr > 19 %

&3 AycTeHWUTHble MapraHueBLie HepKaBelLwye ctanu ¢ cogepxaHnem 4 % < Mn < 12 %
JlermpoBaHHble HUKenem ctanu ¢ cogepxkaHuem Ni < 10,0 %

9.1 JlerpoBaHHble HMKenem ctanu ¢ cogepxaHuem Ni < 3,0 %

° 9.2 JlernpoBaHHble HUKeneM ctanu ¢ cogepxarnvem 3,0 % < Ni < 8,0 %
9.3 JlernpoBaHHble Hukenem ctanu ¢ cogepxaHnem 8,0 % < Ni £ 10,0 %
AycTeHWTHble heppuTHEIE HEPXKABEOLLWE CTanu (AynnekcHble)
10 10.1 AyCcTeHWTHble theppuTHbIE HEpPXKaBetoLWWe cTann ¢ cogepxkaHnem Cr < 24 % u Ni > 4 %
10.2 AycTeHWUTHble heppuUTHbIE HEpXKaBetoLwre cTanu ¢ cogepxanvem Cr > 24 % u Ni > 4 %
10.3 AycTeHWUTHble heppuUTHLIE HepKaBetoLwure ctanu ¢ cogepxaHuem Ni < 4 %
CTanu ¢ XMMU4ECKMM COCTABOM 3MEMEHTOB, MAEHTUYHLIM CTansam rpynnbl 16, 3a ucknioveHu-
em copepxaHus 0,30 % < C < 0,85%
1 11.1 Cranu, oTHeceHHsble K rpynne 11, ¢ cogepxanvem 0,30 % < C < 0,35 %
1.2 Cranu, oTHeceHHbie K rpynne 11, ¢ cogepxanmem 0,35% < C € 0,5 %
113 Crtanu, oTHeceHHsble K rpynne 11, ¢ cogepxaHvem 0,5 % < C < 0,85 %

I pnmevyaHune — OcHoBbIBaACH Ha CbaKTW-'IECKOM XMMWYECKOM CcOoCTaBe NpoayKkuunu, ctanuv rpynnbl 2 MOryT BbITb
OTHECEHbI K CTanAam rpynnbl 1.

Ecrn Martepuan MMeeT pa3Hble MMHMMalnbHblE 3HAa4Y€HWA npegena TekKy4eCctn B 3aBUCMMOCTWM OT TONWWHBL, OANA
onpegeneHna noarpynnbsl 4OMKeH NCNONb30BaTbCA MaKCMMarbHbIN npepen Teky4vyectu.

2 B COOTBETCTBMM C TpeboBaHMAMKU CTaHOAPTOB Ha CTanbHYH NPOAYKLUMIO, ReH MOXET ObITb 3aMEHEHO Ha RpO,Z nnn

RtU,S'

b,[l,onyc:KaeTm Bonee Bbicokoe 3HadeHne, ecin Cr + Mo + Ni + Cu + V < 0,75 %.
=<

¢ Nonyckaetcs Gonee Bbicokoe 3HadveHue, ecnu Cr + Mo + Ni + Cu + V

1 %.
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5 Cuctema rpynnnpoaHma anioMMHUA U anltoMMHUEBLIX CrniiaBoB

Cuctema rpynnupoBaHnA arnloMUHUA U antOMUHUEBDBIX CNINaBOB NpeacTtaBrieHa B TaﬁJ'IVILIe 2. lNokazaTe-
M1 OCHOBaHbI Ha codepXXaHU XMMUYeCKNX 3NneMeHTOB, NCMOJTb30BaHHBLIX B 0b03Ha4YeHMM cnnaBos.

Tatnuua 2— Cuctema rpynnupoBaHna antoMmMHUA 1M antoMUMHUEBBIX CNITaBoB

pynna Moarpynna Twun aniMUHWUA Y anMUHUEBLIX CNNaBoB

21 YucTeIN antoMUHKA C cogepxaHueM npumeced < 1 % B cocTaee cnnaea

Tepmudeckn HeobpabaTbiBaeMble cnnaebl

221 AnMOMUHWEBO-MapraHueBble crnnasbl

22 22.2 AntoMUHMEBO-MarHMeBbIe crnnaebl ¢ cogepxkaHmem Mg < 1,5 %
22.3 AnoMUHWEBO-MarHueBble cnnaebl ¢ cogepxannem 1,5% < Mg € 3,5%
224 AnioMUHMEBO-MarHueBkie cnnaesl ¢ cogepxkanuem Mg > 3,5 %

TepmMuyeckm HeobpabaTwiBaeMble Cnnasbl

23 2341 AnoMUHVEBO-MarHMeBO-KPEMHUEBLIE CNNAaBbI

23.2 ANOMUHUEBO-LIMHKOBO-MarH1MeBbIe Crnrasbl

AJ'IlOMVIHHeBO-KpEMHMBBbIe cnnaBbl C COgepXXaHnem Cu<s1%

o4 241 AmNOMUHWEBO-KpeMHUeBble crnasbl ¢ cogepxaHneM Cu < 1% mnbd% < Si £ 15%

24.2 AnNIOMUHWEBO-KPEMHUEBO-MarHMeBble  cnnaebl ¢ cogepxaHmem Cu =1 %;
5% <Si€15%wn0,1% < Mg = 0,80 %

25 ANIOMUHWEBO-KPEMHUEBO-MeHbIE CNMaBbl € cogepaHueM 5 % < Si £ 14 %;
1% <Cu=5%uMg = 08%

26 AnoMrHneBO-MeaHble cnnaebl ¢ cogepxanneM 2 % < Cu £ 6 %

MpumeyvyaHune — Matepuansl rpynn ot 21 go 23 obbIYHO OTHOCAT K AedhopMupyemMbliM chnaesam, rpynn ot 24
00 26 — K NUTeNHbLIM cnnasam.

6 Cuctema rpynnmpoeaHnda Megu U MegHbIX CcnnaBoB

Cuctema rpynnupoBaHna megn n MeHblX CriiaBoB npencrtaBiieHa B Ta6nmu,e 3.

Tabnuua 3 — Cucrtema rpynnupoBaHna Meay U MedHbIX CNIaBoB

pynna Moarpynna Tun Mmeaun 1 MeaHblX CNNasoe
31 Megb ¢ conepxaHuem go 6 % Agun 3 % Fe
32 MeaHo-UWHKOBBIE CNMaBbl
321 MegHo-uvHKOBbIE BUHapHbLIE CMNaBbl
32.2 MeaHo-UMHKOBBIE CRNOXHbIE CMNaBbl
33 MepnHo-onoBsHHbIE CrNaBkbl
34 MeaHo-H1KeneBbIe cnnaBbl
35 MegHo-antoMMHUEBLIE CNMNaBbI
36 MeaHo-HUKeNeBO-LMHKOBbLIE CTNaBbl
37 HuakonernpoBaHHble MefHbIE Crnasbl (C cogep)aHnem mMmeHee 5 % Apyrux anemen-
TOB), He BoLedlWwKe B rpynnbl oT 31 go 36
38 Opyrve meaHsie crnnaebl (C cogepaHuem 5 % vnv Bonee gpyrux aNeMeHToB), He
BOoLeAwue B rpynnel ot 31 go 36
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7 Cucrtema rpynnupoeaHna HUKenA U HUKeneBbLIX cniaBoB

Cuctema rpynnMpoBaHnA HUKENA U HUKeneBbIX CNITaBOB NnpenctaBneHa B TEGHMLI,E 4. Mokasatenu ocHo-
BaHbl Ha cogepXaHUn XMMWUYeCKOro arieMmeHTa, KOTOprF‘I ncnonb3oBaH B 0603HAYEHUN CNNAaBOB.

Tabnuya 4 -— Cuctema rpynnupoBaHUs HUKENA N HAKENEBLIX CraBoB

Mpynna Twun HUKENS U HUKENEeBLIX CNNaBoB
41 YnCTBIA HUKENb
42 Hukeneso-meaHsle cnnaebl (Ni-Cu) ¢ cogepxaHuem Ni = 45 %, Cu = 10 %
43 Hukeneso-xpomoBkle cnnaebl (Ni-Cr-Fe-Mo) ¢ cogepxanuem Ni = 40 %
44 Hukeneso-monuéaeHoeele cnnasbl (Ni-Mo) ¢ cogepxaHuem Ni = 45 %, Mo = 32 %
45 Hukeneso-xene3o-xpoMoBble cnnaebl (Ni-Fe-Cr) ¢ cogepxkannem Ni = 31 %
46 Hukeneso-xpomo-kobansroekble cnnasbl (Ni-Cr-Co) ¢ cogepxkannem Ni = 45 %, Co = 10 %
47 Hukeneso-xene3o-xpoMo-meaHele cnnasbl (Ni-Fe-Cr-Cu) c copepxkaHnem Ni = 45 %
48 Hukeneso-xene3o-kobanstoBele crnnaebl (Ni-Fe-Co-Cr-Mo-Cu) ¢ copepxanuem 31 % < Ni < 45 % wu
Fe = 20 %

8 Cucrtema rpynnupoeaHnda TUTaHa U TUTaHOBbLIX CNNaBoOB

Cucrema rpynnupoBaHnA TUTaHa U TUTaHOBbIX CMITaBOB NpedcTaBlieHa B Tabnuue 5.

Tabnuya 5— Cuctema rpynnupoBaHnga TUTaHa U TUTAHOBLIX CMNIaBoB

Mpynna Moarpynna Twvn TUTaHa ¥ TUTAHOBbLIX CNNAaBOB
Ynctoid TUTaH
511 TwTaH ¢ cogepxaHvem O, = 0,20 %
51 51.2 Turtan ¢ cogepxanvem 0,20 % < O, < 0,25 %
51.3 TuTaH ¢ cogepxannem 0,25 % < O, < 0,35 %
51.4 Tutar ¢ cogepxanvem 0,35 % < O, < 0,40 %
52 Anstha cnnaebl®
53 Anbcha-berta cnnasel®
54 Brniuakue k 6eta 1 Geta-cnnasbi®

2 Cnnasbl, Bowegwwue B rpynny 52: Ti-0,2Pd; Ti-2,5Cu; Ti-5Al-2,5Sn; Ti-8Al-1Mo-1V; Ti-6Al-2Sn-4Zr-2Mo; Ti-6Al-
2Nb-1Ta-0,8Mo.

b Crnaebl, Boweawme B rpynny 53: Ti-3Al-2,5V; Ti-6Al-4V; Ti-BAI-6V-2Sn; Ti-7Al-4Mo.

¢ Cnnasbl, Bowenwwe B rpynny 54: Ti-10V-2Fe-3Al; Ti-13V-11Cr-3Al; Ti-11,5Mo-6Zr-4,55n; Ti-3AI-8V-6Cr-4Zr-4Mo.

9 Cucrtema rpynnupoBaHnAa UMPKOHUA U UMPKOHKWEBLIX CcnnaBoB

Cuctema rpynnupoBaHuna UMPKOHUA U LMPKOHWEBLIX CMINaBOB NpefcTaBlieHa B TaGJ'IMLI,e 6.

Tabnuya 6 — CucTema rpynnvpoBaHus LMPKOHUA M LUMPKOHUEBLIX CMNaBoB

[pynna TUN UMPKOHUA U LMPKOHWEBLIX CNIaBoB
61 YUCTBIN LUMPKOHWA
62 LinpkoHui ¢ copepxanvem 2,5 % Nb
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10 CucTtema rpynnupoBaHuA YyryHa

Cuctema rpynnupoBaHnAa YyryHa npeacrtaBineHa B Taﬁnmue 7.

Tabnuua 7— Cuctema rpynnupoBaHus YyryHa

Ipynna

Moarpynna

Tun vyryHa

71

Cepble 4yryHbl C YCTAHOBMEHHLIMM 3HAYEHUAMKM Npedena NPoOYHOCTH NPKW PacTsSXEeHUM
nnn TBepaoCcTy nNo EpHHeﬂﬂ}O

e

L‘lyryHbI C WapoBWOHbIM FpanI/‘ITOM C yCTaHOBNEHHbIMN MeXaHU4YeCKMMK CBOMCTBaMK

724

YyryHbl ¢ WapoBMaHbIM rpaduToM heppuTHOTO TUMa C YCTAHOBMEHHLIMM 3HAYEHWUSMM
npengena NpoYHOCTV Npu pacTskeHu, 0,2 % YCNOBHOrO npegena Teky4ecTu, OTHOCK-
TENBHOMO YANMMHEHWUSA W C YCTAHOBINEHHBIM 3HaYeHMEeM yaapHON BA3KOCTH

72.2

YyryHbl ¢ WapoBMaHLIM rpadoMToM heppUTHOTO TUMa C YCTAHOBMNEHHLIMW 3HAYEHWUSIMU
npenena NpoYHOCTU NpuW pacTskeHun, 0,2 % YCNOBHOTO npefena Teky4ecT U OTHOCK-
TEnbHOro YANMHEeHWs UMK C YCTaHOBIEHHLIM 3Ha4YeH1neM TBepaocTu no bpuHennto

72.3

YyryHbl ¢ waposmaHbiMm rpadgutom EN-GJS-500-7 n EN-GJS-450-10 (ecnun cogepxaHue
nepnuta > 20 %) unun c ycTaHOBMEHHLIM 3Ha4eHWeM TBepaocTu no bBpuHennto

72.4

YyryHbl ¢ LWIAPOBWOHLIM rpacMTOM NEPRUTHOTO TUMA C YCTAHOBINEHHBLIMK 3HAYEHWUSAMM
npegena npoYHOCTU Mpw pacTskeHun, 0,2 % YCNoBHOrO npegena TeKky4yecTy U OTHOCK-
TENbHOro YANWHEHWS UMW C YCTaHOBMNEHHLIM 3Ha4YeHUeM TBepaoCTH Nno BpuHenno

73

KoBKkuKe 4yryHbl

74

MSOTEPMMHECKH 3aKaneHHble KOBKME YYTYHbI

75

AYCTEHUTHEIE YyTyHbI

76

YyryHbl, He Bowedwue B rpynnel ot 71 go 75
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