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HAUUWOHANBbHBLIA CTAHOAPT POCCUWUCKOWNW OSGEQEPALUMUMNU

METANNONPOAYKUUA U3 NETMPOBAHHOW CTANU U CNNTABOB
ANns KNANAHOB ABUMATENEW BHYTPEHHEIO CTOPAHUA

TexHuueckue ycnoBun

Metal products from alloyed steel and alloys for valves of internal combustion engines. Specifications

HOara BBegeHnsa — 2012—10—01

1 O6nacTtb NnpuMeHeHuA

1.1 Hacmosiwuti cmaHOapm pacnpocTpaHaeTcs Ha MemainnonpodyKuuio u3s neauposaHHol aedopmu-
pyemoi cTanu u criiagos, npegHasHaveHHyo Ans N3roToBMeHus KnanaHoB ABUraternen BHyTpeHHero cropa-
HUs [Oanee — KnanaHHble cmaiu (cnnasel)]:

- NPYTKY;

- MPOBOJSIOKY;

- KaTaHKy;

- MOKOBKM.

1.2 Hacmosiwuii cmaHdapm He pacnpocTpaHAeTcs Ha U3HOCOCTOMKUE U KOPPO3UOHHO-CTOMKME CTarnum,
KoTOpble MPUMEHSIIOT AMNSA 3aLLMThl MOBEPXHOCTEN ceana knanaHa.

1.3 B pgononHeHwe k TpeboBaHNAM HaCcTOSLEro cTaHAapTa NPUMEHSAIOT obLMe TeXHUYeckue yCnosus
nocTaeku no craHgapTy [ 1].

2 HopmaTuBHLIe CCbINKK

B HacTosALleM cTaHAapTe UCnonb3oBaHbl HOPMATUBHBIE CChISNIKK Ha crneaytowne cTaHgapThl:

FOCT P 53845—2010 (MCO 377:1997) lNMpokam cmaneHol. Obwue npasunia ombopa npob, 3aeomo-
80K U 0bpasyos Onst MexaHUYECKUX U MEXHOJI02UYECKUX UCTbimaHull

FOCT 2590—2006 [Npokam copmosoli cmaiibHOU 2opsyekamaHdeill Kpyensil. CopmameHm

IFOCT 5582—75 [lNpokam MOHKOMUCMOB0OU KOPPO3UOHHO-CMOUKUL, XapocmoUKull U XaporpoyHbil.
TexHu4veckue ycrosusi

FOCT 5632—72 Cmanu ebiCOKoNIe2Uupo8aHHbie U Criflasbl KOpPO3UOHHO-CmoliKue, xapocmolkue u
JkaporipoyHbie. Mapku

FOCT 5949—75 Cmanb copmoseasi U KaubposaHHasi KOppO3UOHHO-CMoUKasi, xapocmolikas u
JKaporipoydHas. TexHu4eckue ycrnosusi

FOCT 7350—77 Cmarnbe moricmonucmosasi KOpPO3UOHHO-cmolKasl, XapocmoUlKasi U XaporpoyHas.
TexHu4eckue ycrosusi

FOCT 7565—81 (UCO 377-2—89) MyryH, ctanb 1 cnnaebl. MeToabl oT6opa npob Ans onpeaeneHuns
XMUMUYECKOro coctasa

FOCT 7566—94 Memannonpodykyusa. lNpuemMka, MapKuposka, yrnakoska, mpaHcriopmuposaHue u
XpaHeHue

FOCT 10243—75 Cmanb. Memodsi ucribimaHull U OUEHKU MaKpoCmpyKmypbl

FOCT 12344—2003 Cmarnu neaupoeaHHbie U 8bICOKOTeauposaHHble. Memods! onpedeneHust yenepoda

W3panue odmumnansHoe
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FOCT 12345—2001 (MCO 671—82, MCO 4935—89) Cmanu neauposaHHbIe U 8bICOKOeaUupO8aHHbIe.
MemoOdki onpedenerus cepbi

FOCT 12346—78 (MCO 439—82, NCO 4829-1—86) Cmarnu neauposaHHbIe U 8bICOKONIe2UpO8aHHbIe.
Memodsi onpedeneHusi KpeMHUsI

FOCT 12347—77 Cmarnu neauposaHHbIe U 8bICOKOIe2UposaHHble. Memodsi onpederieHus gpocghopa

FOCT 12348—78 (MCO 629—82) Cmarnu neauposaHHbie U 8biCOKoNIe2UposaHHbie. Memodsi onpede-
TTeHUsT MapeaHua

FOCT 12350—78 Cmarnu neauposanHsie U 8bicokoneauposaHHeie. Memods! onpedeneHusi xpoMa

FOCT 12352—81 Cmanu neauposearHbie U 8bICOKONE2Upo8aHHbie. Memods! onpedenieHusi HUKers

FOCT 12354—81 Cmarnu neaupoeaHHbie U 8bICOKoeauposaHHkIe. Memodsi onpederneHus MonubdeHa

FOCT 123556—78 Cmanu neauposearHbie U 8bICOKONegUposaHHble. Memods! onpedeneHust Medu

FOCT 12356—81 Cmarnu neeupoeaHHbie U 8bICOKOIe2Upo8aHHbIe. Memods! onpedenieHus mumada

FOCT 12357—84 Cmarnu neauposaHHble U 8bICOKoIeauposaHHbie. Memods! onpedeieHuUsT artoMUuHUs

FOCT 12361—2002 Cmanu nesuposaHHblie U 8bICOKoNe2uposaHHbie. Memods onpedeeHus HUOBUS

FOCT 12363—79 Cmarnu neauposaHHbie U 8bICOKoe2Upo8aHHbie. Memodbl onpedenieHust ceneHa

F'OCT 12364—84 Cmanu neauposaHHbie U 8bICOKONIE2Upo8aHHbIe. Memodbl onpedeneHus uepusi

FOCT 14955—77 Cmarnb kayecmeeHHas Kpyaias co crieyuansHoli omoenkoli nosepxHocmu. TexHu-
yeckue ycrosusi

FOCT 17745—90 Cmanu u crinassl. Memodsi onpedeneHust 2a3os

FOCT 18143—72 [posorioka U3 8bICOKOIe2UpO8aHHOU KOppO3UOHHO-cmOUKoU U xapocmolikoil cma-
nu. TexHu4yeckue ycnosusi

F'OCT 18895—97 Cmarb. Memod ¢homoanekmpu4eckoeo criekmpalibHo20 aHanusa

FOCT 25054—81 [lokoeku u3 KoppO3UOHHO-cmolikux cmanell u cnnasos. Obwue mexHudeckue
ycnosust

FOCT 28033—89 Cmanb. Memod peHmaeHopmoopecueHmHo20 aHanu3a

Mpunwmeyanwne—pu NONL30BaHNN HACTOSILLUM CTAaHAAPTOM LieniecoobpasHo NPOBEpUTL AEHCTBUE CCbNOY-
HbIX CTAHAAPTOB B MHPOPMALMOHHON cucTeMe obLLero Nonb3oBaHus — Ha opuumanbHOM cante deagepanbHOro areHT-
CTBa NO TEXHUYECKOMY PEryNMPOBaHUIO U METPOINONMM B ce€Tn VIHTEpHET nnu no exerogHo nsgasaemomy MHHOpMaLunoHHO-
My ykasatenio «HauuoHanbHble cTaHAapTbI», KOTOPbI ONyGNUKOBaH MO COCTOAHMIO Ha 1 AHBAPA TEKYWeEro roga, u no
COOTBETCTBYIOLMM €XEMECSHHO U3aaBaeMbiM MHHOPMALMOHHBLIM yKasaTensam, onybnMkoBaHHbIM B Tekywwem rogy. Ecnn
CCbINOYHbIN CTAHAAPT 3aMeHeH (M3MEHEH), TO MPU NOMNb30BaHUKN HACTOSALLMM CTaHAAPTOM CrieflyeT PyKOBOACTBOBATLCA 3a-
MEHSIOWMM (M3MEHEHHbIM) CTaHaapToM. Ecnu ccbinouHbii cTaHaapT oTmeHeH 6e3 3aMeHbl, TO NoMoXeHne, B KOTOPOM Aa-
Ha CCbINKa Ha Hero, NPUMEHSIETCS B YacTU, He 3aTParMBaloLWewn 3Ty CCbIKY.

3 TepMuHbI M onpeaeneHusi

B HacTosilem cTaHAapTe NpUMEHeHbl creayowme TepMUHbLI C COOTBETCTBYIOLMMU ONpeaeneHUsaMU:

3.1 knanaHHble ctanu (cnnaebl): flecuposaHHbie CTann 1 cnnasbl, ob6nagatome B pasnuyHoln cre-
NeHN CTONKOCTBIO K HarpeBY, LIMKITMYECKOMY U3MEHEHUWIO TeMnepaTypbl, KOPPO3NU, OKUCIIEHUIO, YCTANOCTHLIM
Harpyskam, yaapHbIM Harpyskam, TPEHUIO U abpa3MBHOMY U3HOCY.

KnanaHHble cTanu npuMeHsIioT Anst U3roTOBNEHUA BNYCKHbIX U BbIMYCKHBIX KNanaHoB ABUraTenei BHyT-
pEeHHero cropaHusi ¢ BO3BpaTHO-MOCTyNaTenbHbIM ABUXKEHUEM.

3.2 nnaBOYHLIA aHanNU3: AHanM3 XMMUYECKOro CocTaBa XXUOKOW cTanu.

4 O6o3HavyeHuUs1

4.1 O603HayYeHUsT XUMUYECKUX INTEMEHMOS:!

C — yenepod, Si— kpemHul, Mn — mapzaneu, P — ¢pocgpop, S — cepa, N — azom, Cr— xpowm,
Ni — Hukenb, Ti— mumaH, Al — amomurul, Nb — Huobull, Ce — yeputi, Cu— medb, Zr — yupKoHud,
Ta — maHman, Mo — monubdeH, W — eonbghpam, V — eaHadull.

4.2 Ob6o3HayeHus1 xapakmepucmuKk MexaHu4yeckux ceolicms:

RpO, 2((50' 5) — ycrioeHbill pedesi meKyyecmu fpu 3HaveHuy ocmamoyHol deghopmauuu 0,2 % , H/mmz;

R,(c,) — 8pemeHHoe conpomusrieHue, H/mm?;
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A5(85) — omrocumersibHoe yoruHeHue, %. 3HaderHue omHocumcesl K obpa3auam 0115 ucrnsimarul ¢ pac-
yemHou onuHol Ly = 5,65,/Sy ;

Rp1,0; ; ¢t — npeden nonsyyecmu, coomeemcmeyrowiuti 1 % obell degpopmayu, H/MM2, npu memrie-
pamype T 3a sapems L.

IpumeyaHue— B ckobkax npuseleHsl coomgemcmayrowyue 0603HadeHus, npursmeie 8 Poccutickoll ®ede-
pauuu.

5 Knaccudmkaums ctanm

5.1 KnanaHHble cTanu (crnnasbl) No HacmosuwemMy cmaHOapmy knaccudnumpyoTca B 3aBUCUMOCTY OT
NX XMMUYeckoro coctasa (Tabnuua 1).

5.2 KnanaHHble cTanu B 3aBUCUMOCTUN OT CTPYKTYpbl NoapasgensitioT Ha:

- MapTEHCUTHbIE CTanu, NPUMEHsieMble B OCHOBHOM A BMNYCKHbIX KranaHoB 1 CTEPXHEeRN BbIMyCKHbIX
KranaHoB;

- ayCTeHUTHbIe CTanu, MPUMEHsIeMble B OCHOBHOM A1 BbINMYCKHbIX KanaHos.

6 OdopmneHue 3akasa

3akasunk Jo/KeH ykasaTb B 3akase criegyollee:

- 06BEeM MocTaBKu;

- BMA NpoayKunn (Hanpumep, npyTok);

- 06o3HayeHe COOTBETCTBYIOLWErO cTaHdapTa Ha pasMmepbl/copmamMeHm U, eCiv He yKasaHo B CTaH-
aapTe, B oKoHYaTenbHo 06paboTkn noBepxHocTu (7.2.1, npumMedyaHue 3) u npeaesibHble OTKIMOHEHUs No
pasMepam (7.6);

- TEPMUH: «KranaHHasa cTarnb (cnnas)y;

- 0603HayYeHuUe Hacmosiue2o cmaH@apma;

- Mapky ctanu (cnnasa);

- pexnm TepMudeckoi obpaboTku npu noctaske (7.2);

- Apyrme Heobxoaumble cBedeHusl, BKITloYasi cnoco® M3roToBNeHWUs knanaHoB (ropsvee npeccosaHue
UNn BbiCaaKa C KOHTAKTHBIM 31eKTPOHarpeBom);

- AOKYMEHT, NoATBe pXAaloLLniA Ka4ecTBo Npoaykunn [2].

7 TexHunuyeckue TpebGoBaHuA

7.1 MeTona BbINNaBKU

Ecnu B 3aka3se He OroBopeHo MHoe, To BbIbop MeToaa BbINMaBku U cnocoba N3roToBneHNa MeTansonpo-
OYKUUKN NpeaocTaBnseTcsl N3roToOBUTENIO.

Cnnasbl NiCr 15 Fe 7 TiAl, NiFe 25 Cr 20 NbTi n NiCr 20 TiAl uarotosnsaioT MeTogamn nepennasos.
Ecnu e 3aka3e He 02080pEHO UHOE, MO 8biIbop Memoda nepeniasa npedocmasnisiemcs U320mosumero.

7.2 PexuM TepMuueckoin 06paboTku u BUA OKOHYaTeNbHOW 06paboTkn NOBepXHOCTU NpU
nocTaBke MeTannonpoayKuum

7.2.1 Pexum Tepmuueckoin 0bpaboTkv 1 Bug okoH4YaTenbHol o6paboTkM NOBEpXHOCTU NpU NOCTaBke
MeTannonpoayKumMu AoMmKHbI BbITb CornacoBaHbl Npuy 3akase.

MpumeuaHuns

1 Mertannonpogykuuio, npeaHasHavyeHHylo Ans nocneayiowen o6pabotkn gasneHnem, o6bIMHO 3akasbliBaloT Tep-
Muuyeckn 06paboTaHHON NO OAHOMY U3 PEXMMOB, yKa3aHHbIX B Tabnuue 3.

2 B 3aBMCHMMOCTM OT XMMWYECKOIO COCTaBa roTOBble U3AENusi UCNONb3YIOTCS B 3aKaNEeHHOM W OTNYLLEHHOM Unn
ANCNEPCUOHHO YNPOYHEHHOM cocTosiHuM (Tabnuubl A.1 n A.5, npunoxexne A).

3 KnanaHHble maTepuarnbl 06bIMHO NOCTABNAIOT B BUAE NPYTKOB C OAHUM U3 CNIEeAYIoLWmMX BUAOB OKOHYATENBHON
06paboTKM NOBEPXHOCTH:

- obmouka (06gupka) u NONMPOBKa;

- obmouka (06gupka) u WwnndoBkKa;
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- WnncoBka;

- wnndoBKa u NONUPOBKA;

- 06mouka (06aupka) u Wwnngoska, 3aTteM NONUPOBKA;
- nocne NpoKaTKu.

7.3 XuMuueckuit cocrtaB

7.3.1 XuMudeckuin coctas ctanmm (cnnasoBs) NO MSIaBOYHOMY aHanusy AOJKEH COOTBETCTBOBaTbL HOp-
mam, npuBeaeHHbIM B Tabnuue 1 u mabnuye 4.1 (npunoxerue [/]).

7.3.2 MpepernbHble OTKNOHEHUsA NO MAacCOBOW A0Se XUMUYECKUX SNIEMEHTOB B FOTOBOW NPOAYKLUU OT
HOPM, yKa3aHHbIX B Tabnuuax 1 1 A0.1, npuseaeHsl B Tabnuue 2.

7.3.3 TMo cornacoBaHWi0 U3roTOBUTENA C 3aKa34UMKOM MOTYT AonyckaTbesl HeBoblUMe OTKIOHEHUs OT
YCTaHOBMNEHHBLIX HOPM MpPU YCNoBUM obecneveHns MexaHU4eckux W aKcnyaTauMoHHbIX CBOMCTB MeTarno-
npoayKLUnN U3 KnanaHHon cTanu.

7.3.4 CpasHeHue MapoK KnanaHHol cmarnu, ykasaHHbix 8 mabnuue 1, ¢ Mapkamu KnarnaHHoU cmarnu
no cmaxOapmam [14] u FTOCT 5632 npusedeHo & npunoxerHuu [A.

7.4 MexaHu4veckue cBOUCTBa
MexaHn4eckne CBOMCTBA 1 TBEPAOCTb MeTaNNoNpoayKLu Nnpyu Temnepartype (ZOjg) °C npuBeaeHsbl B

Tabnuue 3 u 8 mabnuuax 44.2 u 4.3 (npunoxe+ue [[J) nocne cMAr4aloLero omkura, 3akanku u otnycka
AN MaPTEeHCUTHBIX CTanen 1 perynmpyemMoro oxnaxaeHusa u/unu sakankn ona ayCTeHUTHLIX cTanein, a Takke
B Tabnuuax A.1—A.4 ansa roToBbIX N3genuin.

7.5 BHYTpeHHSAs CTPYKTYpa U Ka4eCcTBO NOBEPXHOCTU

7.5.1 KoHTponb Ha 3arpsisHEHHOCTb KnanaHHoOW cTanu (cnnasa) HemeTannMUYecKUMn BKITIOHYEHUsIMU
AoIKeH BbITb cornacosaH rnpu 3akase.

Hopmbi u MemoduKy OUeHKU HeMemarnu4ecKux 8KmodYeHull ycmanaesueaom o coanacosaHuko u3zo-
mosumesisi ¢ 3aKa34UKoM.

7.5.1.1 HeobBXxo4MmOo y4uThIBaTh, YTO 3arpsAASHEHHOCTb HEMETaNNMMYECKUMWN BKIIOYEHUSIMUN KIanaHHON
cTanu (cnnasa) OTKPbITON BbiMiaBkv ByaeT BbICOKOM U3-3a BbICOKOTO COAEPXKaHWUS NIerMpyoLmx 3N1eMeHTOB U
HemeTanmueckne BKIMIOYEHUs MOTyT ObITb pacnpeaeneHbl HepaBHOMEPHO.

7.5.2 BenuuuHa aycTeHUTHoro 3epHa ana cnnasa mapku NiCr 20 TiAl gomkHa 6bITb He KpynHee HoMe-
pa 4 no craHgapty [3]. JonycTumMo Hanuume oTAenbHbIX bonee KpynHbIX 3epeH.



Tabnuuya 1 — XvMU4ecknin COCTaB KranaHHoW cTanu (cnnaea)

MaccoBas AoNst XMMUYECKUX SNeMeHToB, %

Mapka ctanu (cnnaea) docdopa cepbl
yrnepoga KpemHusa MapraHua xpoma monubaeHa Hukens apyrux
He Bonee
MapTeHCUTHbIE cTanm

X50CrSig2 0,45—0,55 1,00—2,00 |He 6onee 0,60| 0,030 0,030 7,50—9,50 — He Gonee 0,60 —

X45CrSi93 0,40—0,50 2,70—3,30 |He 6onee 0,80 0,040 0,030 8,00—10,00 — He 6onee 0,60 —

X 85 CrMoV 18 2 0,80—0,90 |He Gonee 1,00|He Gonee 1,50| 0,040 0,030 | 16,50—18,50 | 2,00—2,50 — Banagun: 0,30—0,60

AyCTeHUTHbIE cTanu

X 55 CrMnNiN 20 8 0,50—0,60 |[He Gonee 0,25| 7,00—10,00 0,050 0,030 | 19,50—21,50 — 1,50—1,75 |Asot: 0,20—0,40

X 53 CrMnNiN 21 9 0,48—0,58 |He Gonee 0,25| 8,00—10,00 0,050 0,030 | 20,00—22,00 — 3,25—4,50 |Asor: 0,35—0,50

X 53 CrMnNiNbN 219 | 0,48—0,58 |He 6onee 0,45| 8,00—10,00 0,050 0,030 | 20,00—22,00 — 3,25—4,50 |Asor: 0,38—0,50;
yrnepog, + asoT:
He 6onee 0,90;
HWOOWI + TaHTan:
2,00—3,00

X 50 CrMnNiNbN 219 | 0,45—0,55 |He 6onee 0,45| 8,00—10,00 0,050 0,030 | 20,00—22,00 — 3,50—5,50 |Bonbdpam: 0,80—1,50;
HWOOWI + TaHTan:
1,80—2,50;
asort: 0,40—0,60

X 33 CrNiMnN 23 8 0,28—0,38 0,50—1,00 1,50—3,50 0,050 0,030 | 22,00—24,00 |He 6onee 0,50 7,00—9,00 |Bonbdpam:
He 6onee 0,50;
asort: 0,25—0,35

CnnaBbl Ha OCHOBE HUKeNs

NiCr 15 Fe 7 TiAl 0,03—0,10 |He Gonee 0,50 |He Gonee 0,50 0,015 0,015 | 14,00—17,00 |He Gonee 0,50 OcHoBa Antomuumi; 1,10—1,35;
xeneso: 5,00—9,00;
HWOOWI + TaHTan:
0,70—1,20;
TnTaH: 2,00—2,60

NiFe 25 Cr 20 NbTi He 6onee 0,10 |He Gonee 1,00|He Gonee 1,00{ 0,030 0,015 | 18,00—21,00 — OcHoBa AntomuHmi; 0,30—1,00;
xeneso: 23,00—28,00;
HWOOWI + TaHTan:
1,00—2,00;
TnTaH: 1,00—2,00;
60op: He Gonee 0,008

NiCr 20 TiAl 0,04—0,10 |He 6onee 1,00|He 6onee 1,00| 0,020 0,015 18,00—21,00 — He menee 65 | XKeneaso: He Gonee 3,00;

Meab: He Gonee 0,20;
kobanbT: He 6onee 2,00;
6op: He Gonee 0,008;
anomuuunni: 1,00—0,80;
TntaH: 1,80—2,70

1 pumMedyaHue— 3Hak «—» o3Hayaem, 4Ymo maccosas 0058 anemeHma He HOopMLUPyemcs U He KOHmponupyemcs.

¢102—606vS d 1201
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Tab6nunuya 2— lNpegenbHble OTKMNOHEHUSI MACCOBOWN 10NN XUMUYECKUX SNIEMEHTOB B FOTOBOW MeTannonpoayKumm

B npoueHnTax

Maccosas AOonsda sSnemMeHToB no nnasovHoOMy I'Ipe,qeanoe OTKINOHEeHUue OT NNaBoOvHOro
O6o3HaqeHne anemeHTa y N
aHanusy, % aHanusa B rotoBov npoaykuuu, %
[o 0,20 Bknou. + 0,01
C Cs. 0,20 go 0,60 Bknitou. + 0,02
Cs. 0,60 go 0,90 Bkntou. + 0,03
Ho 1,00 Bkntom. + 0,05
Si
Cg. 1,00 go 3,30 Bkritou. +0,10
Ho 1,00 Bkritou. + 0,03
Mn Cs. 1,00 go 2,00 Bkntou. + 0,04
Cg. 2,00 go 10,00 Bkntou. + 0,06
o 0,040 Bkntou. + 0,005
P
Ceg. 0,040 go 0,050 Bknitou. + 0,010
S [o 0,030 skntou. + 0,005
N [o 0,60 Bkniou. + 0,02
Cs. 7,50 po 10,00 Bkntov. +0,10
Ce. 10,00 go 15,00 Bkniou. +0,15
Cr
Ce. 15,00 go 20,00 ekniou. +0,20
Ce. 20,00 go 24,00 sxniou. + 0,25
[o 1,75 Bkniou. + 0,05
Mo
Cs. 1,75 8o 2,50 sksou. + 0,10
o 5,00 Bkniou. + 0,07
Ni Ce. 5,00 0o 10,00 skstou. +0,10
Ce. 10,00 go 20,00 Bkniou. +0,15
Nb + Ta Cs. 1,80 po 3,00 Bkniou. + 0,05
\' Ce. 0,30 pgo 0,60 Bkniou. + 0,03
W o 1,50 Bkniou. + 0,05
Ce. 1,50 po 5,00 Bkniou.
MpumevaHunsa
1 [lo coanacosaHuo uz2o0mo8umMerns ¢ 3aKka34yukom npeaerbHble OTKNOHEHWS N0 XMMUYECKOMY COCTaBY B FOTO-
son metannonpoaykunmn na cnnaeos NiCr 20 TiAl, NiFe 25 Cr 20 NbTi un NiCr 15 Fe 7 TiAl gornxHbl 6biTb YCTAHOBNEHbI
npu odopmreHnn 3akasa.
2 3HakK «*» 03HavaeT, 4YTo NpeaenbHOe OTKITOHEHUE NO OAHOMY M3 3NEMEHTOB B rOTOBOM NpoKaTe O4HOW MITaBKu
cTanum MoxeT ObITb TONBbKO HUXE HWXXHErO Npeaena Unm ToINbKO Bbille BEPXHEro Npeaesa 3aaHHoro MHTepBara B KOB-
weBon Npobe, HO He OAHOBPEMEHHO NAIOCOBbLIM Y MUHYCOBbLIM.
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Tabnwunuya 3— MexaHuyeckne CBONCTBA TEPMUHECKM 06paboTaHHON MEeTaNNoNpPoAyKUMM B COCTOSIHUM NMOCTaBKN

BpemeHHoe
Teeppoctb?), HB | conpotuenenue™),
Mapka ctanu (cnnasa) Tepmuueckas 06paboTka B COCTOSHUM NOCTABKM o, HiMm?
He bonee
MapTeHCUTHbIE cTanm

CMsryatowmm omxur 300 —
X50CrSi82

3akanka n oTnyck Cwm. Tabnnuy A.1 (npunoxexne A)

CMsryatowmm oTmxur 300 —
X45CrSi9 3

3akanka n oTnyck Cwm. Tabnnuy A.1 (npunoxexne A)
X 85 CrMoV 18 2 CMsryatowmm omxur 300 —

AyCTeHWTHbIEe cTanm

KoHTponupyewmoe oxnaxaenne?) 3859 13009
X 55 CrMnNiN 20 8

3akanka ¢ Temnepatypsl 1000 °C—1100 °C%) 385 1300

KoHTponupyemoe oxnaxaenme?) 3859 13009
X 53 CrMnNiN 21 9

3akarnka ¢ Temnepatypsl oT 1000°C—1100 °C3) 385 1300

KoHTponupyemoe oxnaxaeHne?) 3854 13009
X 50 CrMnNiNbN 21 9

3akanka ¢ Temnepatypsl 1000 °C—1100 °C3) 385 1300

KoHTponupyewmoe oxnaxaenme?) 3859 13009
X 53 CrMnNiNbN 21 9

3akanka ¢ Temnepatypsl 1000 °C—1100 °C3) 385 1300

KoHTponupyemoe oxnaxaenme?) 3609 12509
X 33 CrNiMnN 23 8

3akarnka ¢ Temnepatypsl 1000 °C—1100 °C3) 360 1200

Cnnaebl Ha OCHOBE HUKENs!

NiCr 15 Fe 7 TiAl Bakanka ¢ Temnepatypel 930 °C—1030 °C 325 1100
NiFe 25 Cr 20 NbTi Bakanka ¢ Temnepatypel 930 °C—1030 °C 295 1000
NiCr 20 TiAl Bakanka ¢ Temnepatypel 930 °C—1030 °C 325 1100

1) B cnopHbIx cnyyasx ans MeTannonpoaykunn na cTanu aycTeHNTHOIO Knacca 3HaueHne BpeMeHHOro ConpoTue-
TNEeHUs SIBISIeTCS OnpeaensioLmM.

2) NaHHbIN PEXMM TEpMUHECKON 06paboTKM NPUMEHSIOT ANS METaNnonpoAyKUMY, NpeaHasHauyeHHON NS U3ro-
TOBIEHWSI KIanaHoB METOAO0M ropsiYero npeccoBaHusl.

3) NaHHbIN PEXMM TepMUYeckoin 06paboTKy NPUMEHSIIOT ANS MeTannonpoayKUNY, NpeaHasHauyeHHON s U3ro-
TOBIEHWSI KIanaHoB METOAO0M BbICaAKN C KOHTAKTHbIM 311eKTPOHarpeBOM.

4) Hopmsi chakynsmamusHbl 80 Habopa cmamucmuyeckux daHHbIX. Pesynsmam 3aHocsim 8 OOKYMeHMm O Ka-
yecmse.

MpumeyaHdue— 3Hak «—» 03Hadaem, 4mo 8PEMEHHOE COMNPOMUBIIeHUE HE KOHMPOIUPYIOM U He HOPMU-
pyrom.

7.5.3 CTpykTypa MeTannonpoaykuuu

7.5.3.1 MakpocTpyKkTypa MeTanonpoaykumMn 13 KnanaHHom ctanu (cnnasa) He JoKHa UMeTb BHYT-
PEHHWX TPELLNH, 0CeBON HEOAHOPCAHOCTU UM APYTMX HECMOLWHOCTEN, BUANMbIX €3 TpUMeHeHNs yBenm4u-
TenbHbIX MPUOOPOB Ha MonepevdHbiX WMGOoBaHHbIX TemnneTax meToaom TpasneHusa. KoHmporb
makpocmpykmypel — rno FOCT 10243. [Jonyckaemcs ripuMeHsimb yribmpa3ssykosolt koHmpois (Y3K) no
Memoduke useomosumerisi.



rOCT P 54909—2012

7.5.3.2 Hopmbl u MemoOuKa KOHMPOJIA MakpoCmMpyKmypbl ycmaHaenueaiomcsi o coa21aco8aHuro
u3z2omosumerisi ¢ 3aKa34UKOM.

7.5.4 na npyTkoB, NoABeprHyThIXx o6mouke (06anpke) nnn wnudoske (7.2.3), rmy6uHa NoBEpPXHOCT-
HbIX AeeKTOB He A0MKHa NpeBbIllaTh NpeaenbHOro OTKNOHeHNA Ans keanuteTta h11 no ctaHgapTy [4].

7.5.5 [Ina ropsidekaTaHblX KpyrnbiX NPYTKOB M KaTaHKW TpeboBaHWUA K KayecTBY MOBEPXHOCTU — Mo
cTtaHgapty [5].

7.5.6 B ocTanbHbIx cnyyasx TpeboBaHua k kKa4ecTBY NOBEPXHOCTU yCTaHaBUBAIOT NPU 3aKase ¢ yye-
mom ripunoxerusi [Jb.

7.6 Pasmepbl U NpefenbHbie OTKNOHEHUS NO pa3Mepam

7.6.1 Pasmepbl MeTannonpoaykumi U npeaenbHble OTKNOHEHUSA MO HUM A0SDKHBI ObiTh COrnacoBaHbl
npuv 3akase.

7.6.1.1 Pasmepbl 1 NpeaenbHble OTKIOHEHUA N0 HUM AOMKHbI COOTBETCTBOBATD:

- Ons ropsiyekaTaHbiX NPYTKOB — Mo cTaHAapTam [6] u [7];

- ANg KaTaHku — no ctaHgapTy [8].

7.6.1.2 Ecnu Hu 00uH u3 cmaHdapmos, rpusederHbix 8 7.6.1.1, He MOxem bbimb NMPUMEHEH, Mo pas-
Mepbi U ripederibHble OMKIIOHEHUST 110 HUM O0JTKHbI Bbimb CO2/1aco8aHb! NpU 3aKase 1o cmaHdapmam ¢ yJye-
mom rnipunoxeHus []B.

7.7 HOononnumensHbie mpe6oeaHus K Memannonpodykuuu

llo coenacoeaHuto u3zomosumerns ¢ 3aKa3qyUKoOM MemasionpodyKuuro u32o0mossnsiiom ¢ OOMoHU-
menbHbiMU mpebosaHUsIMU, KOMOpble yKa3bleaiom & 3aKase:

- 0nist cmanu mapku X 85 CrMnNiIN 20 8 — ¢ maccoeol donell kpemHusi He 6onee 0,45 %;

- 0nst cmanu mapku X 53 CrMnNiN 21 9 — ¢ maccoeol donel kpemHusi He bonee 0,45 %, ¢ maccosoli
Qdonel asoma 0,30 %—0,50 %;

- 0nst cmanu mapok X 53 CrMnNiNbN 21 9 u X 50 CrMnNiNbN 21 9 — ¢ maccoeol dorneli asoma
0,30 %—0,50 %.

8 MMpoBeneHue ncnbiTaHUA

8.1 CootBeTcTBUE Mexay UcnbiTaHMAMU U AOKYMeHTaMUu KOHTponA

8.1.1 Ans kax4ol noctaskin MeTansonpoaykLuu nepeveHb AOKYMEHTOB KOHTPOSSA, ykasaHHbIA B 8.6,
MoOXeT BbITb YCTaHOBMEH MPpu 3akase.

8.1.2 Ecnu B 3aKase cornacosaHo npeaocTaBfieHne 3aBoAcKoro ceptudukaTa kavectsa, To oH gon-
)KeH BKIoYaTb pesynbTaThl NN1aBoYyHOro aHanmnsa no BcemM XMMUYeckum aneMeHTam Ana Bcex TUMoB cTanu u
CNNaBoB.

8.1.3 Ecnu B 3akase cornacoBaHo npeaocTaBrieHne cepTudmkaTa npruemMo-caaTouHbIX UCTIbITaHUIA, TO
HOMKHbI BbITb NPOBEAEHbI UCTIbITaHUA No 8.2—8.5 1 ykasaHbl X peaynbTarThl.

8.2 Yucno ucnbiTaHun

8.2.1 MexaHu4eckue ucnbIiTaHUA

8.2.1.1 WcenbiTyemyto eanHuLy oTbupatoT oT NpoayKLmnW, COCTOSILLERN 13 cTanu (cnnasa) o4HOM NNaBskw,
OAHOro BAa U3roTOBMEHUs, ogHoW (hopMbl MOMNEPEYHOro CeYeHMst U HOMUHarNbHOIO pasmepa, O4HOro PeXu-
ma TepmMmuveckoli o6paboTku.

MpumeyvyaHus

1 K sakyymHo-0ye0800 rnnaske u 8aKyyMHO-UHOYKUUOHHOU rnaeke ¢ rnocnedyroujuM 8akyyMHO-0y208biM 1epe-
r111a80M OMHOCAMCS CRUMKU, 8bIM1a8NeHHEIe 8 KpUCManiu3amope 00H020 CeYeHUs, rpu UOSHMUYHOM 31eKmMpU4eCKOM
pexume u3 3n1ekmpo0o8 00HOU u moli e rnasku.

2 K anexkmpouwnakogoti nnaske u eaKyyMHO-UHOYKUUOHHOU rnaske ¢ rnocredyouwuM S1eKmpoLnakossiM repe-
1a80M OMHOCAMCS CAUMKU, 8bilnasieHHbie U3 00HOU UCXOOHOU nnasku, Ha ycmaHoskax 080HO20 murna, 1o o0HoMy
pexumy, 8 Kpucmannusamopax 00H020 cevyeHus, Ha ¢broce 00HOU napmuu.

8.2.1.2 [4ns KOHTPONS MEXaHUYECKUX CBONCTB U TBEPAOCTU B COCTOAHWM nocTasku (Tabnuua 3 n mab-
nuus 4.2 u 44.3, npunoxenue [/]), ecnvu He OroBOPEHO UHOE, U3 UCTILITYEMbIX NapTUiA oT6UparoT oauH
obpasel, Ha 10 T, kaK ykasaHo B 8.2.1.1. Mo BO3MOXHOCTU KOHTPOSb TBEPAOCTU NPOBOAAT CTaHAAPTHBLIM CNOo-
cobom, a He NyTeMm nepesoda 3HaYeHNn BPEMEHHOTO CONPOTUBIEHUS B 3HAUYEHUS TBEPAOCTN, NOMyYeHHbIe
MpU UCMBITAHUAX Ha pacTsikeHue.

8
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8.2.2 [pyrue ucnbltaHnsa

MpoBeaeHne APYrUX NCNbITAHUIA B AONOMIHEHNE K UCMbITAHUAM, yKa3aHHbIM B 8.2.1, nodopmaeHmne cep-
Tuhmkata NpMemo-chaTouHbIX NCMbITAHNI AO/KHBI ObITb COrnacoBaHbl NPy 3aka3e BMECTE C AOMOSIHEHUSAMM,
KacalLnMmncsa NCcnbiTyemoi eguHNLbl NPOAYKLUN 1 Yncna UChbITaHWIA.

8.3 lMoarotoBka Npo6 n o6pasyoB 419 UCMbITaHUN

8.3.1 OT6op u nogrotoBka nNpo6 n o6pasLoB ANA onpefeneHns XMMUYecKoro coctasa ctanu (cnna-
Ba) — B COOTBETCTBMU CO cTaHZapTom [9].

Mpu ncnonb3oBaHUKU cnekTporpaduyeckoro MetToga onpefenieHne XMMU4eckoro coctasa ctanu (cnna-
Ba) NPOBOAAT HA NOBEPXHOCTU n3genus. Npyu Heo6xo4MMOCTU onpefesieHne XMMMYeCcKoro coctasa npoBoaAaT
B PaBHOMEPHO pacrnpefesieHHbIX MecTax Ha MonepeyHoM ceyeHuu npoaykuumu. 3a pesynbtar npuHuMaroT
cpefHeapudmMeTUHECKOE 3HAYEHMe.

OnpejeneHne MaccoBOW 0N OCTATOUYHbIX 3/1IEMEHT OB [ONYyCKaeTCA He NPOBOAUT b, EC/IN MHOE He
yKasaHo B 3aKase.

8.3.2 VcnbiTaHUA Ha pacTaXeHne n TBEpPAOCTb

8.3.2.1 O6pasubl 415 UCNbITAHNSA Ha pacTsHXKeHne J0sK-
Hbl ObITb Bblpe3aHbl BAOMb NPOAO/LHON OCK 3aroTOBKW, Kak
yKkasaHo Ha pucyHke 1. O6wume ycnosus oTbopa n noAroToB-
K1 npo6 1 o6pasyos — B cooTBeTCcTBUM ¢ TOCT P 53845.

8.3.2.2 VcnbiTaHMe Ha TBEPAOCTb AO/IKHO ObiTb NpoOBe-
[EeHO Ha MnornepeyHoMm ceyeHun 06pasLoB MO OTHOLIEHUIO K
Hanpas/fieHuno ocn 06pasLos, NpegHasHayeHHbIX 418 ucnbita-
HMA Ha pacTsXeHue.

8.3.3 OnpepeneHne BeNNYMHbI 3epHa

OT6op npob6 u nogrotToska 06pasuUOB As1a onpefeneHns
BE/INYMHbI ayCTEHUTHOrO 3epHa — B COOTBETCTBUM CO CTaH-
naptom [3].

8.4 MeToabl ncnblTaHUi

8.4.1 Xumuueckuii cocTaB cTanu (cnnaea) Ao/KeH GbliTb ONpeAesieH B COOTBETCTBMM C OAHUM U3 CTaH-
[apToB, NpuBeAEHHbIX B cTaHaapTe [10] wnu BbiWeALWNX NOC/e HEFro UK NO HALWOHaNbHLIM CTaHgapTam,
o6ecneynBawLL MM TpebyeMyo TOYHOCTb ONpeseseHus.

8.4.2 VicnbiTaHnsa Ha pacTshkeHue npu Temnepartype (207]4) °C gonkHbl NPOBOAUTLCSA B COOTBETCTBUYU

co cTaHgapTom [11].

8.4.3 OnpegeneHve TBepAocTu no bpuHennw — B COOTBETCTBUM CO cTaHZapTom [12], no Poksen-
Ny — B COOTBETCTBUM CO cTaHgapTom [13].

8.4.4 OnpegeneHve BeNNYNHbI ayCTEHUTHOrO 3epHa — B COOTBETCTBMM CO cTaHgapTom [3]. Ecnv He
OroBOPEHO MHOE, TO BbI6GOP MeToAa M3 NepeyvncrieHHbIX B cTaHgapTe [3] npefocTaBnseTcs N3roToBUTENIO.

8.4.5 KayecTBO NOBEPXHOCTMU NPOBEPAIOT 6€3 NPUMEHEHUSA YBENNUNT €/1bHbIX NPUBOPOB.

Mpu pasHornacusax rnybuHa MNOBEPXHOCTHbIX AedeKTOB AO/MKHA onpefenatbca no craHaapty [5]
MeTannorpapuyeckuMm MeToAOM Ha nonepeyHbiX wangax. MNpy HEBO3MOXHOCTU onpegeneHns nedekTbl
[LO/MKHbI 6bITh yAaneHbl 3aNuMI0BKOM 471 UX onpeAeneHns cooTBe T CTBYHLWMM CNOCO60M.

8.5 TloBTOpHbIE UCMbITAHUA

MoBTOPHbIE UCNbITaHNs — B cooTBeTcTBUU ¢ TOCT 7566 unu ctaHgapTom [1].
8.6 [lOKYMEHTbl KOHTpONSA

B cooTBeTCTBUM CO CTaHAApPTOM [2] JOKYMEHTaMW KOHTPONS ABMAKTCA cepTUdUKaTbl NpuemMo-caarou-
HbIX McnblTaHnii no chopmam 3.1 nnm 3.2.

8.7 Mapka knanaHHoli cTanu no cTaHaapTy [14], He Bowewas B HacToAWMI CTaHjapT, npuseje-
Ha B npunoxeHun Ar.

8.8 [lononHuTeNbHble TpeboBaHUA N0 XMMUYECKOMY COCTaBy OTeyecTBEHHbIX MapOK KnanaHHOM
cTanv gnsa gsuraTeneii BHy TPEHHEro CropaHusi, MexaHn4yeckum cBoicTBaM MeTanionpogykuymm us Hee, a
Takxe cxema yC/10BHOro 0603Ha4yeHunsa v NpMMep yCN0BHOro 0603HaYeHns MeTannonposyKunv npueeseHsl
B npunoxexuun 4.
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9 MapkupoBKa u ynakoeka

9.1 Mapk1poBka gomkHa BbITb HAHECEHa Ha APMbIK, NPOYHO NPUKPENeHHbI K KaXK40My MOTKY NpoBo-
oKW U CBA3KE MPYTKOB, W AOMKHA coaepxaTb:

- HaMMeHOoBaHWe UM TOBaPHBIN 3HaK U3TOTOBUTENS,

- MapKy ctanu (crinasa),

- HOMep NIaBku,

- HOMWHaMbHbIA pasmep.

JononHuTensHo MoxeT BblTb HAaHECEHa MapPKMPOBKa, Ha KOTOPOI yKasaHbl BUA okoHYaTenbHol obpa-
GOTKM NMOBEPXHOCTU U/ Macca MOTKa UMK CBA3KN.

9.2 Mapk1poBKa Ha sipniblke AOMKHa ocTaBaThCsl YETKON Aaxe nocne NpogorkuTensHoro npebbiBaHus
MOTKa UM CBA3SKU Ha OTKPLITOM BO3ayXe.

9.3 Ons npyTkoB gnameTtpom 30 MM 1 6onee Unu ¢ paBHOLEHHBIM PasMepoMm MoLlaan nonepeyHoro
CevYeHust N3roToBUTENb JoMKeH obecneunTs, YToBbl OAUH NPYTOK M3 CBA3KM BblN 3aMapKUpoBaH kak Beay-
wuia. Ero Topel okpalwwmeatoT B 6enblii LLBET U K HEMY NPUKPENNSOT APbIK MU3roTOBUTENS C MapKo MaTepua-
na 1 HOMepoM MNaBKK, BbINOMHEHHEIA KNeAMeHNeM (HeKaHOYHbIM LITAMMOM) UM TUNorpadckum crnocobom
(pe3nHOBLIM LUTAMMNOM), UINU C UCTIONL3OBAHUEM JTUMKON NEHTHI.

Ons npyTkos agnameTpom 30 MM 1 MeHee UNn ¢ paBHOLIEHHBIM pa3MepomM MNoLaamn nonepeyvHoro ceve-
HMS HeoBXx04MM BTOPOM APMBIK C YKasaHnem U3roTOBUTENs, MapKu CTanm U HoMepa MiaBku.

9.4 Memannonpodykuyuro yrnaxkoebigarom 8 radyku. Ocobble ycrosusl yrnakoeKu — 10 CO2/1aco8aHuio
U320MO8UMESIS C 3aKa34UKOM.

10 Peknamauun
10.1 Peknamauum ohopMnsitoT B COOTBETCTBUN CO cTaHgapTom [1].

11 TpeboeaHusi 6esonacHocmu Kk MemannonpodyKyuu no paduoHyKnudam

11.1 CodepxaHue mexHo2eHHbIX paduoHyKknudos 8 MemainonpodyKyuu, uzzomosnsaemoli no Hacmo-
AwemMy cmaHOapmy, He OOITKHO npesbiliams 3Ha4YeHUl, yKa3aHHbIX 8 2U2UeHU4YecKuUx Hopmamusax [15].
11.2 [lo pesynsmamam KOHMpOIis paduoHykiudos ochopmMiisirom coomeememayiouwuli cepmucgbuxam.

10
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MpunoxeHne A
(cnpaBouHoe)

TexHuveckan uchopmal.wm O KnanaHHbIX cTanAax

A.1 BBegeHune

TpeboBaHus, NpUBeAeHHbIE B HACTOSAWEM CTaHAapTe, SBNsioTCH TpeboBaHUSIMU NOCTaBKU.

HaHHble, ykasaHHble B HACTOSILLEM NPUIIOKEHUU, HE BXOAST B YMCIO TpeBGoBaHWi, NpeabsBAaemMblX NPy NOCTaBKe
[3a uckntoveHrnem ykasaHHbix B Tabnuue A.1, cHocka 3)]. JlaHHble NpuBeieHbl TONMBKO A1 CBEAEHNSA O PEXNMAaX TepMU-
Yeckon 06paboTkM 1 COOTBETCTBYIOLLEM NOBEAEHUU Pa3rnuuHbIX cTane. OHW He npegHa3HaYeHbl 4N NCNONb30BaHNUA
npv NPOeKTUPOBaHWUK, pa3paboTke, 3akyrke, NPOM3BOACTBE U APYruX uersiX. [laHHble NpuBegeHbl B OCHOBHOM ANA NOTpe-
GuTenen ¢ uenbi 03HAKOMITEHWS UX C pearbHbIMY CBOMCTBAMM KanaHHbIX CTarnemn, nonyvyaemblx Ha NPakTUKe.

A.2 MexaHw4yeckne cBOMCTBA

A.2.1 [ns ycTaHOBMEHHbIX PEXUMOB TepMnyeckon obpaboTtkm (Tabnuua A.5) 3HaueHUs1 MEXaHMYECKUX CBONCTB
npv KOMHaTHOW Temrnepartype npueeaeHsl B Tabnvue A.1.

A.2.2 [ns ycTaHOBMEHHbIX PEXMMOB TepMuyeckor obpabotkm (Tabnuua A.5) 3HaveHns Bpe MEHHOTO CONPOTUBIE-
HUA ¥ npegena TeKy4ectu Ro,z Npwv NOBbILEHHbIX TeMMNepaTypax npuesegeHbl B Tabnuuax A.2 u A.3 COOTBETCTBEHHO.

A.2.3 3HauqeHus npegena nonsyyecty nocne 1000 4 BbIAEP>KKM NOA HArpy3Kkon npueegeHsl B Tabnuue A4.

A.2.3.1 B HacTosiwee Bpems paspabaTbiBaeTcst MexayHapoaHbiii ctaHaapt MCO Ha meToa ucnbiTaHUs Ha Nornay-
YecTb. DTOT CTaHAAPT creayeT NPUMEHsITb NOCIe ero BbIXo4a, T. K. UCNbITaHUS Ha NON3y4YeCTb CYLLECTBEHHO 3aBUCAT OT
YCINOBUW CaMUX NCMbITAHWUN.

A.2.4 Mpw HeoGXOOUMOCTH NPOBEPKU MEXAHNYECKUX CBOVCTR, NPUBEAEHHbIX B Tabnuuax A.1—A.3, nx npoeepsitot
Ha Tepmuyeckn obpaboTaHHbIX 06pasyax No COOTBETCTBYIOWMUM PEKOMEHAYEMBIM PEXUMaMm.

MexaHu4eckne ucnelTaHusA Npy Temnepartype (ZOﬂS) °C Heobxoaumo NpoBoanTL B cooTBeTcTBUM ¢ 8.3.2, 8.4.2 1

8.4.3, Npn NoBbILLEHHON TemMnepaType — B COOTBETCTBWM C pUcyHkom 1 n ctangapTtom [16].

A.3 Pusnyeckne CBOMCTBA KNanaHHbIX cTanemn

Puranyeckne CBONCTBA KNanaHHbIX cTanen (MnoTHOCTb, MOAY b YNPYrocTu, KO3MULMEHT TEPMMYECKOrO paclum-
peHus, TeNNonpPoBOAHOCTb, yAerbHas TENNOEMKOCTb, HAMarHM4eHHOCTb) NpuBeeHbl B Tabnuue A.6.

A.4 TMocneaywan o6paboTka n TepMmnyeckas obpaboTka

A.4.1 MeTtannonpogykumns, nepevncrieHHas B HacTosWwem cTaHpapTe, NpurogHa Ans ropsyen aedopmauunn.
OcHOBHOE NpaBuIo 3aKn4aeTcs B TOM, UTO ropsvyo Aedopmaumio CTAHOBUTCS CIIOXKHEE OCYLLECTBUTB C BO3pacTaHu-
eM Nervpyowmx sneMeHToB B cTanuy (Cnnaee) ns-3a CHUXEeHUsl TEKy4eCcTu matepuwana.

Kak cneacteue Heobxoanmo naberathb Noboro pe3koro 06xatusi NonepeyHoro ceveHust Npu eAuHNYHOM npoxozae.

Mepea ycTaHOBNEHWEM NapaMeTpoB HarpeBa nepen KOBKOM HEOH6X0AMMO y4ecTb HU3KYIO TENNONPOBOAHOCTL ayc-
TEHWTHbIX cnnaeog. J1obon TemnepaTypHbI rpagueHT B KNanaHHbIX CNaBax MOXeT Bbi3BaTb CyLLECTBEHHbIE BHYTPEH-
HWe HanpsikeHWsi BO BPeMsl KOBKM 1 00paboTku faBneHmem v Kak pesynbtat o6pa3oBaHue BHYTPEHHUX PacCroeHun 1
NOBEPXHOCTHBIX TPELWMH.

PykoBoACTBO N0 TeMnepaTypHbIM pexumam Ans ropsuen aedopmaumm n Tepmuyeckoit o6pabotku npveegeHo B
Tabnuue A.5.

A.4.2 MexaHunyeckan obpaboTka

MexaHuueckas 06paboTka BO3MOXHA, HO 3aTPyAHUTENbHA U3-3a BbICOKOW NPOYHOCTU, HU3KOW cTeneHn obpabaTbl-
B2EMOCTU W CNOCOBHOCTU K YNPOYHEHUIO ayCTEHUTHBIX cTanei. [Npu aTom ans npegoTBpalleHns o6pazoBaHnA TPELWH
HeoBxoAnMMo BbiBUpaTh COOTBETCTBYIOWME YCIOBUS 06paboTku.
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N Ta6nwu ua A1 — MexaHn4eckne CBOICTBA MeTannonpoaykumu (ans guametpoe 6onee 40 mm) Npu Temnepartype (20ﬂ(5,) °C

606vS d 1201

2oz

Ba3oBblil pexum Teepnocts®
TepMUUecKoit YcnosHbIM npeaen BpemenHoe OTHOCUTENnBbHOR o
Mapka cranu (cnnasa) obpatGotiu’) TeKyuecTH conpotusnenue, yanuHeHue 5“0;3:;:’21)"*;;’9
(npuBeneH B HB HRCD) Rpoyz(croyz)z), Himm? R,.(c,), Hivm? (Lo = 5Dp)? Ag, % YK s /0
Tabnuue A.5)
MapTeHcuTHble cTanm
X 50 CrSi 8 2 TQ+T3 266—325 — 685 900—1100 14 40
X45CrSi93 TQ+ T3 266—325 — 700 900—1100 14 40
X 85 CrMoV 18 2 TQ+T 296—355 — 800 1000—1200 7 12
AyCTEeHUTHbIE CTanu
X 55 CrMnNiN 20 8 ST+P — 284) 550 900—1150 8 10
X 53 CrMnNiN 21 9 ST+P — 304 580 950—1200 8 10
X 50 CrMnNiNbN 21 9 ST+P — 304 580 950—1150 12 15
X 53 CrMnNiNbN 21 9 ST+P — 304 580 950—1150 8 10
X 33 CrNiMnN 23 8 ST+P — 254 550 850—1100 20 30
Crnaebl HA OCHOBE HVKErs
NiCr 15 Fe 7 TiAl ST+P — 32 750 1100—1300 12 20
NiFe 25 Cr 20 NbTi ST+P — 28 500 900—1100 25 30
NiCr 20 TiAl ST+P — 32 725 1100—1400 15 25
1) TQ — sakanka, T — oTnyck, ST — Tepmuyeckas o6paboTka Ha TBepablit pacTBop, P — AMCNEPCUOHHOE YNPOYHEHME.
2) BHaueHNs1 OrPaHNHMBAIOTCS HUKHM NPeaenom.
3) BO3BMOXHO MCMOMNb3oBaHNE B COCTOSIHMM MOCTABKM. B 3TOM criyuae aHaueHNsi BENMUMH AOMKHbI MPUMEHSITBCS B KAYECTBE YCTAHOBINEHHbIX TPEGOBAHMIA.
4) Ins cTaneit aycTeHNTHOro Knacea, HaunHas ¢ X 55 CrMnNiN 20 8 go X 33 CrNiMnN 23 8, npu HEBO3MOXHOCTW NepeBoaa 3HaYEHWIT TBEPAOCTN B 3HAYEHUS!
BPEMEHHOIo CONPOTUBIEHUS 38 OCHOBY JOMXHb! ObITb NPUHATLI BENWYUHBI BPEMEHHOTO CONPOTUMBIEHUA B Criyvae pasHOrmacui.
lTpumeyaHnue — 3Hak «—» 03HaYaem, 4mo uHgopmayus 0 meepdocmu rio bpuxenmnio u Pokseny omcymcmeayem.
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Tabnwuuya A.2 — 3HaveHns BPEMEHHOTO COMPOTUBIIEHUS] METarONPOAYKLMU NP NMOBbLILIEHHBLIX TeMMepaTypax

Mapka ctanu (cnnasa)

BasoBbii pexum
TepMuyeckon obpasoTkn’

BpemeHHoe conpoTuBneHue

2)

, HiMmZ, npu Temnepatype, °C

(npuBepeH B Tabnuue A5) | 500 550 600 650 700 750 800
MapTeHCUTHbIE cTanm
X50CrSi82 TQ+T 500 360 230 160 105 — —
X45CrSi9 3 TQ+T 500 360 250 170 110 — —
X 85 CrMoV 18 2 TQ+T 550 400 300 230 180 140 —
45X22H4M3 TQ+T — — — — — — 190
AyCTeHWTHbIe cTanm
X 55 CrMnNiN 20 8 ST+P 640 590 540 490 440 360 290
X 53 CrMnNiN 21 9 ST+P 650 600 550 500 450 370 300
X 50 CrMnNiNbN 21 9 ST+P 680 650 610 550 480 410 340
X 53 CrMnNiNbN 21 9 ST+P 680 650 600 510 450 380 320
X 33 CrNiMnN 23 8 ST+P 600 570 530 470 400 340 280
55X20M9AH4M TQ+T — — — — — — 250
CnnagBbl Ha OCHOBE HUKers
NiCr 15 Fe 7 TiAl ST+P 1000 980 930 850 770 650 510
NiFe 25 Cr 20 NbTi ST+P 800 800 790 740 640 500 340
NiCr 20 TiAl ST+P 1050 1030 1000 930 820 680 500

YNpPOYHEHME.

2) 3Ha4eHWst OrPaHNYMBAIOTCH HUKHUM Npedernom.

1 TQ — aakanka, T — otnyck, ST — Tepmuueckasi o6paboTka Ha TBepAblii pacTBop, P — aucrnepcuoHHoe

MpumeyaHue — 3Hak «—» 03Ha4aem, 4mo UHhopmMalu s O BPEeMEHHOM CONPOMUBIeHUU omcymcmesyemn.

Tabnwuuya A3 — 3HadyeHnst yCNOBHOIO npegena Teky4ecTy nNpy oTHocuTenbHon gedopmacmm 0,2 % metannonpoayk-
LMK NpUW NOBbIWEHHbIX TEMNepaTypax

Mapka ctanu (cnnasa)

BasoBbivi pexum
Tepmuueckoit o6patotkm’)
(npuseneH B Tabnuue A.5)

YcnoBHbIM Npegen Tequecmz) npy OTHOCUTENBHOW AedopmMaumm
0,2 %, H/mm2, npu Temnepartype, °C

500 550 600 650 700 750 800
MapTeHCUTHbIE cTanm
X 50 CrSi8 2 TQ+T 400 300 220 110 75 — —
X45CrSi9 3 TQ+T 400 300 240 120 80 — —
X 85 CrMoV 18 2 TQ+T 500 370 280 170 120 80 —
AyCTeHVTHbIEe cTanm
X 55 CrMnNiN 20 8 ST+P 300 280 250 230 220 200 170
X 53 CrMnNiN 21 9 ST+P 350 330 300 270 250 230 200
X 50 CrMnNiNbN 21 9 ST+P 350 330 310 285 260 240 220
X 53 CrMnNiNbN 21 9 ST+P 340 320 310 280 260 235 220
X 33 CrNiMnN 23 8 ST+P 270 250 220 210 190 180 170

13
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OkoHnyaHue mabnuus! A.3

YcnoBHeIM Npegen Tequecmz) npu oTHOCUTENLHON AedopmManum
Basosbii pexxuim 0,2 %, H/mm2, npu TemnepaType, °C

Mapka ctanu (cnnasa) TEPMUHECKOW o6pa6on<v|1)
(npuseneH B Tabnuue A.5)

500 550 600 650 700 750 800

Cnnaebl Ha OCHOBE HUKeNs

NiCr 15 Fe 7 TiAl ST+P 725 710 690 660 650 560 425
NiFe 25 Cr 20 NbTi ST+P 450 450 450 450 430 380 250
NiCr 20 TiAl ST+P 700 650 650 600 600 500 450

) TQ — sakanka, T — otnyck, ST — Tepmuyeckasn obpaboTka Ha TBepAbl pacTeop, P — AncnepcuoHHoe
yNpoYHeHve.

2) 3Ha4YeHus1 OrPaHUYMBAIOTCA HYKHUM Npeaenom.

lTpumedyaHnue — 3Hak «—» 03Hayaem, 4mo uHgopmayus 0b ycrnosHoM ripedene meKyyecmu rnpu OMHO-
cumenpsHol Oeghopmavuu 0,2 % npu NMosbieHHLIX memMiepamypax omcymemayem.

Tabnwuuya A4 — 3HaveHns npegena nonadydectv nocne 1000 Y ncnbiTaHus (6azoBble pexxMMbl TepMUYeckon o6paboT-
KM ykazaHbl B Tabnvue A.5)

Mpenen nonayqecm” nocne 1000 4 ucnbiTanuit, H/imm?2, npu Temnepartype, °C

Mapka ctanu (cnnasa)
500 650 725 800

MapTeHCcuTHbIE cTanu

X50CrSi82 190 — — —
X45CrSi93 190 40 — —
X 85 CrMoV 18 2 260 52 18 —

AyCTeHVTHbIEe cTanm

X 55 CrMnNiN 20 8 — 160 85 45
X 53 CrMnNiN 21 9 — 200 110 50
X 50 CrMnNiNbN 21 9 — 220 120 55
X 53 CrMnNiNbN 21 9 — 215 115 50
X33 CrNiMnN 23 8 — 285 130 60

Cnnaebl Ha OCHOBE HUKeNs

NiCr 15 Fe 7 TiAl — 475 260 125
NiFe 25 Cr 20 NbTi — 400 180 60
NiCr 20 TiAl — 500 290 150

1) OpreHTMpOBOYHbIE AaHHbIE, HABOP KOTOPLIX MPOAOMKAETCS 40 HACTOSALLErO BPEMEHH.
Mpumeyanue — 3Hak «—» 03Hadyaem, Ymo UHopmayus o npedesne Moa3ydecmu omeymemayem.
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Tabnwuuya A5 — Pekovenagyemasa Temnepartypa Harpesa MeTanionpoaykumy nog ropsuyio AeopmMaLmio U pexrmbl TEPMUYECKO 06paboTKU NPYTKOB

Mapka ctanu (cnnasa)

Pekomenayemas
Temnepartypa
Harpeea nop
ropsdyto
Aedopmauuto, °C

BasoBbIvi pexxum cmaryatoLLero onxkura:
memnepamypa, °C/cpeda oxnaxdeHus

BazoBbIi pexum Tepmudeckoi o6paboTku Ha
TBEpAbIN pacTBoOp

TemnepaTypa 3axkankv unu
obpaboTku Ha TBEpAabIN

3akano4Has cpena

BasoBhbIii pexum oTnycka unu
WCKYCCTBEHHOTO CTapeHus:
mewmnepamypa, “C/epems

8b10epxKU, Ycpeda oxnaxderus

pacteop, °C

MapTeHcUTHbIE CTanm
X50CrSi8 2 900—1100 780—820/B03ayx nnn Boga 1000—1050 Macno 720—820/Bo3ayx unu soga”
X45CrSi93 900—1100 | 780—820/B03ayX Wnn Boaa 1000—1050 Macrio 780—820/B03ayx nnm Boga”
X 85 CrMoV 18 2 900—1100 | 820—860/3ameaneHHoe OxnaxaeHne 1050—1080 Macno 780—820/803ayx"

(Hanpumep, ¢ neysro)

AyCTeHWUTHbIE CTanm
X 55 CrMnNiN 20 8 950—1100 — 1140—1180 Boaa 760—815/4—8/Bo3ayx
X 53 CrMnNiN 21 9 950—1150 — 1140—1180 Boaa 760—815/4—8/Bo3ayx
X 50 CrMnNiNbN 21 9 950—1150 — 1160—1200 Boaa 760—815/4—8/Bo3ayx
X 53 CrMnNiNbN 21 9 980—1150 — 1160—1200 Boaa 760—850/6/Bo3ayx
X 33 CrNiMnN 23 8 980—1150 — 1150—1170 Boaa 800—830/8/Bo3gyx

Cnnaebl Ha OCHOBE HUKENSI

NiCr 15 Fe 7 TiAl 940—1150 — 1100—1150 Boaayx 840/24 + 700/2/Bo3ayx
NiFe 25 Cr 20 NbTi 1050—1150 — 1000—1180 Bo3pyx unu Boga | 690—710/16/B03ayx
NiCr 20 TiAl 1050—1150 — 1000—1180 Bo3gyx unu Boga | 690—710/16/B03ayx

1) Bpemsi ebidepxku ebibupaem uz2omosumeris.
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o Tabnwunua A6 — Pnanyeckne CBOWCTBA KNanaHHbIX cTanei (6a3oBbiii peXuM TepMuyeckol obpaboTkv ykasaH B Tabnuue A.5)

KoacbcbuumeHt Tepmmuyeckoro

pacLUMpeHUs Npu TeMneparype mexay

MnotHocTk Npu Mogyne ynpyrocTu e T YpenbHas
Mapka cTanu (cnnasa) Temneparype 20 °C, npu Temneparype eI'IJ'IOI'IopOBO,ElHOCTb Tennoemkoctk HEM HamarHuyeHHocTb
Kr/m 20 °C, kH/vm 100°C | 300°C | 500°C | 700°c | "P¥20°C, Bri(m-K) TeM”eEszf.eKzo c
1076. k"

MapTeHcuTHble cTanu
X50CrSi82 7,7 210 10,9 11,2 11,5 11,8 21 500 Cywecteyet
X45CrSi93 7,7 210 10,9 11,2 11,5 11,8 21 500 CywecteyeT
X 85 CrMoV 18 2 7,7 210 10,9 11,2 11,5 11,8 21 500 CywecTByet

AyCTeHWTHbIE CTanm
X 55 CrMnNiN 20 8 7,8 205 15,5 17,5 18,5 18,8 14,5 500 He cywectyet?)
X 53 CrMnNiN2 1 9 7,8 205 15,5 17,5 18,5 18,8 14,5 500 He cywecteyet?!)
X 50 CrMnNiNbN 21 9 7.8 205 15,5 17,5 18,5 18,8 14,5 500 He cywecteyet?!)
X 53 CrMnNiNbN 21 9 7,8 205 15,5 17,5 18,5 18,8 14,5 500 He cywecteyet")
X33 CrNiMnN 23 8 7.8 205 16,5 17,1 17,3 17,4 14,5 500 He cywecteyet?!)

Cnnaebl Ha OCHOBE HUKENs

NiCr 15 Fe 7 TiAl 8,3 215 13,0 14,0 14,5 15,5 13 460 He cywecTtByet
NiFe 25 Cr 20 NbTi 8,1 215 14,1 15,5 15,9 16,8 13 460 He cywecteyet
NiCr 20 TiAl 8,3 215 11,9 13,1 13,7 14,5 13 460 He cywecteyet

umm.

1) AycTennTHbIe cTany MoryT 6biTb ciaBoMarHMTHLIMK Nocne cTaperus. Mix HaMarHUYeHHOCTb MOXeT BO3pacTaTh C YBENUUEHUeM CTENeHM XOnoaHomn aedopma-
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Mpunoxenne A
(cnpaBo4Hoe)

rOCT P 54909—20

Mapku-aHanoru knanaHHoW cTanu (cnnaeBoB)

no NOCT P 54909—2012, TOCT 5632—72 n EH 10090:1998

Ta6nwuua JA.1

12

FOCT P 54909—2012

[OCT 5632—72

EH 10090:1998

Mapka ctanu (cnnasa)

Mapka ctanu (cnnasa)

Mapka ctanu (cnnasa)

MapTeHCUTHbIE cTanm

X50CrSi82 40X9C2 —
X45CrSi93 40X9C2 X 45 CrSi 9-3 (1.4718)
X 85 CrMoV 18 2 90X18Mao" X 85 CrMoV 18-2 (1.4748)

AyCTeHWTHbIe cTanm

X 55 CrMnNiN 20 8 55X20M9AH4 X 55 CrMnNiN 20-8 (1.4875)
X 53 CrMnNiN 21 9 55X20M9AH4 X 53 CrMnNiN 21-9 (1.4871)
X 50 CrMnNiNbN 21 9 55X20H4AIM96 X 50 CrMnNiNbN 21-9 (1.4882)
X 53 CrMnNiNbN 21 9 55X20H4AIM96 X 53 CrMnNiNbN 21-9 (1.4870)

X 33 CrNiMnN 23 8

X 33 CrNiMnN 23-8 (1.4866)

Cnnaebl Ha OCHOBE HUKENS

NiCr 15 Fe 7 TiAl XH70TIO —
NiFe 25 Cr 20 NbTi — NiFe 25 Cr 20 NbTi (2.4955)
NiCr 20 TiAl XH77TIOP NiCr 20 TiAl (2.4952)

MpurmeyaHune— 3HaK «<—» O03Ha4YaeT OTCYTCTBUE aHarnora.

) Mpoaykums ns ctann mapku 90X18M npomseoaunack B Poccuiickol deaepaLmm No TEXHNYECKUM YCNOBUSM.
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Mpunoxenne OB
(pekomeHpgyemoe)

TPGGOBaHMH K Ka4yeCTBY NOBEPXHOCTU MeTannonpogyKumum u3 KnanaHHOW cTanu

Ta6nwuuya OB.1

Bua npokarta

Ka4ecTBO NnoBepxHOCTU

["opsiuekaTaHble NpyTKM

Mo FOCT 5949

MpyTku co cneunanbHOW OTAENKON NMOBEPXHOCTU

Mo FOCT 14955

MokoBkM

Mo FOCT 25054

MpoBonoka

Mo FOCT 18143

Mpunoxeunne OB
(pexomengyemoe)

TpeboBaHNA K cOPTaMEHTY MeTannonpoayKuuu U3 KnanaHHowu cTanu

Ta6nwuuya OB.1

Bua npokara

CoprameHT

[opsiuekaTaHble NpyTKH

Mo FOCT 2590

MpyTku co cneunanbHON OTAENKON NOBEPXHOCTU

Mo FOCT 14955

MokoBkn

Mo cornacoeaHWio N3rOTOBUTENSA C 3aKA3HYMKOM

Mpoeonoka

Mo FOCT 18143
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Ar.1 BeepgeHune

DaHHble 0 knanaHHou ctanu no EH 10090

Mpunoxenve A

(cnpaBouHoe)

rOCT P 54909—2012

HanHble o knanaHHol ctanu no EH 10090, He BoweAwMe B HACTOAWMIA CTaHAAPT, NPUBEAEHbLI TONLKO ANA CBefe-

HUA.

Ar.2 Xvmun4yeckun coctas

TpeboBaHus K XMMUYECKOMY COCTaBY MO NNABOYHOMY aHanNW3y KnanaHHon ctanu no [14] npueeaeHsl B Tabnu-

ue Ar.1.

Ta6nwnua Or.1 — Xumuuecknit coctas KnanaHHow crtanu no EH 10090

MaccoBas nons anemeHToB, %

map- | coc-
Mapka cranu ranua| chopa cepbl
yrnepoga KPeMHUA asoTa xpoma HUKens apyrux
He 6onee
MapTeHcuTHbIe cTanm
X 40 CrSiMo 10-2 |0,35—0,45(2,00—3,00| 0,80 | 0,040 [ 0,030 | — [9,50—11,50| He Gonee 0,50 | Monn6aeHa:
(1.4731) 0,80—1,30

MpumedaHune — 3HAK «—» 03HAYEET, YTO MACCOBas [0S a30Ta He KOHTPONUPYETCH N HE HOPMUPYETCSI.

Ar.3 MexaHn4yeckue CBOMCTBA
MexaHu4eckne CBONCTBA METaNnonpoayKkuMm ua KnanaHHoON cTanu B COCTOSHUM NOCTaBKU NpVBedeHbl B Tabnu-

ue ar.z.

Tabnwuua Or.2 — MexaHn4eckne CBONCTBA METANONPOAYKLUUM U3 KINAMaHHONM CTanu B COCTOAHUMN MNOCTaBKU

Mapka ctanu

PekomeHayemas Tepmudeckasi obpaboTtka

TeepgocTtb HB

BpemeHHoe
COnpoTUBIIEHUE,
Himm?2

MapTeHCUTHbIE cTanm

(1.4731)

X 40 CrSiMo 10-2

Cmsaryatowmi
780 °C—820 °C, oxnaxaeHve Ha BO3ayxe UIu B BOAe

OTXHKUI:

Harpes

il

TeMmneparypsl

He 6onee 300

eTCA.

MpumeyaHune— 3HaK «-—» 03HAYAET, YTO BPEMEHHOE COMPOTUBMNEHNE HE KOHTPOIIMPYETCS U HE HOPMUPY-
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Mpunoxenve AN
(o6asaTrenbHoe)

JononHutenbHble TpeGOBaHMﬂ K MeTannonpoayKkuuu u3 KnanaHHOW cTanu, yCcTaHaBnuBaeMble
B MEXrocyaapcCTBeHHbIX CTaHAapTax

OTn TpeboBaHUs SBMNSTCA AOMOMAHUTENBHBIMU NO OTHOWEHUIO K TPeGoBaHUsAM MeXAyHapoAHOro craHgapra
NCO 683-15:1992 n npuBedeHsb! ANs y4eTa OCHOBONONAralwmx MeXrocygapcTBeHHbIX CTaHAapTOB, yCTaHaBNUBAIOLWNX
TpeboBaHMsa B 4acTu XMMWYECKOro COCTaBa KrnanaHHoW ctanu u metogoB ero koHtponsi (FTOCT 5632, TOCT 7565,
FOCT 12344—TOCT 12348, TOCT 12350, NOCT 12352, TOCT 12354—IOCT 12357, TOCT 12361, TOCT 12363,
FOCT 12364, TOCT 17745, TOCT 18895, FOCT 28033), MexaHM4eCKMX CBOMCTB MeTarnnonpoaykumm n3 KnanaHHon cra-
nn (FOCT 5582, TOCT 5949, TOCT 7350, FOCT 14955, FOCT 25054), a Takke gpyrve TpeboBanus.

Aa.1 Xvmuyeckmn coctaB

00.1.1 Xumnyecknii cocTae 0Te4eCTBEHHOW KNanaHHOM CTanum AOKeH COOTBETCTBOBAaTh HOPMaM, NPUBELEHHbLIM
B Tabnuue O0.1.

Tab6nwuya OO.1 — XvuMU4ecknii COCTaB OTEHECTBEHHOW KnanaHHoW cTanu

MaccoBasi nons anemeHToB, %

Mapka cranu ¢oc-
cepbl
(cnnaea) ¢opa
yrnepoga KpeMHUsA mapraHua xpoma monubaeHa HUKENs apyrmx
He bonee

MapreHcuTHbIE CTann

30X13H7C2 0,25—0,34 | 2,00—3,00| He 6onee (0,030|0,025|12,00—14,00 — 6,00—7,50 |Tutana: He
0,80 6onee 0,20;

Meau: He
6onee 0,30
40X10C2M 0,35—0,45(1,90—2,60 | He 6onee |0,027(0,025| 9,00—10,50 | 0,70—0,90 — TwuTaHa: He
0,80 6onee 0,20;

MeU: He
6onee 0,30

80X20HC 0,70—0,80|1,25—1,75| 0,40—0,70 |0,035|0,030]|19,00—21,00 — 1,00—2,00 [Meawu: He
6onee 0,30

AyCTeHuUTHbIe cTanu

45X22H4M3 | 0,40—0,50 | 0,10—1,00 | 0,85—1,25 |0,035|0,030|21,00—23,00| 2,50—3,00 | 4,00—5,00 —

45X14H14B2M| 0,40—0,50 | He Gonee | He Gonee |0,035|0,020|13,00—15,00| 0,25—0,40 |13,00—15,00(Bonbdpama:
0,80 0,70 2,00—2,80

55X20M9AH4M| 0,50—0,60 | He Gonee |8,00—10,00|0,040(0,03020,00—22,00| 0,50—1,00 | 3,50—4,50 |Asora:
0,45 0,30—0,60

MpumevyaHunsn
1 MaccoBas 4onA 0CTaTo4YHbIX 3nemeHToB — B cooTBeTcTBUM ¢ TOCT 5632.
2 3HaK «—» 03Ha4aeT, YTo MaccoBas JomMst XMMUYECKMX 3NIEMEHTOB HE KOHTPONUpPYeTCsl 1 HE HOPMUPYETCH.

01.1.2 MpeaenbHble OTKMNOHEHUS MO XMMUYECKUM SMTEMEHTaM B FOTOBON NPOogyKUUKM OT HOPM NNaBoOYHOro aHanu-
3a npvBegeHbl B Tabnuue 2 HacToAwero ctaHgapTa.

00.2 TeepaocTtb

00.2.1 TeepdoCTb METanNNonNpoayKuMn U3 0TeHECTBEHHON KanaHHOW cTanmn B COCTOAHUM NOCTABKU NpuBeaeHa B
Tabnuue 40.2.
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Ta6nwvua A0.2 — TeepaoCTb METANMONPOAYKUMN U3 OTEUECTBEHHOMW KNanaHHOW CTanu B COCTOSAHUN MOCTaBKU

Mapka cranu (cnnasa) Tepmuyeckasn obpaboTka B COCTOAHUM MOCTaBKU Teseppocts HB

MapTeHcuTHbIe cTanm

30X13H7C2 OTxUr Nn oTNyCcK —

40X10C2M Omxur 269—197

80X20HC Omxur He 6onee 302
AyCTeHWUTHbIE CTanm

45X22H4M3 Omxur unu Hopmanusaumsi He 6onee 302

45X14H14B2M Omxur 285—197

55X20M9AH4M") — —

1} Metannonpoaykumio us ctanu Mapku 55X20r9AH4M noctaensioT 6e3 Tepmuyeckoii 06paboTku.

DA.3 MexaHuuyeckue cBONCTBaA

O0.3.1 MexaHudyeckne CBOMCTBA METaNNoNpogyKunmM u3 KNanaHHoOM CTanmn OTe4YEeCTBEHHbIX MapoK, onpeaenex-
Hble Ha o6pas3uax, Bbipe3aHHbIX U3 Tepmudeckn 06paboTaHHbIX 3aroTOBOK, AOIKHBI COOTBETCTBOBaTH HOPMaM, yKa3aH-
Hbim B Tabnmue A1.3.

Ta6nwuuya 1.3 — MexaHndeckme CBOMCTBA METanNMoONpoAyKUMN U3 KITanaHHOW CTanm OTeYECTBEHHBIX MapoK

Mpepen BpemeH- | oruocu- | Ornocu-
Teky- c:r(l)eo- TensHoe | TenbHoe
Mapka cranu Ba3oBbI pexum Tepmudeckon 06paGoTkn 3aroToBoK Ans 4yectu o, TuBngHue Y-Elﬂ"'“i' CyxeHue
(cnnasa) U3roToBNeHns 06pasLoB H/mm?2 o Hmm2 | M€ 8, % | v %
-
HE MEeHee
MapTeHcuTHblEe cTanu
30X13H7C2 3akarnka ¢ temnepatypbl 1040 °C—1060 °C, oxnaxge-
HUe B BoAe, oTxur npu Temnepartype 860 °C—880 °C,
oxnaxgeHue o Temnepatypbl 700 °C B TeyeHue 2 4, 3a-
TEM C MneYbio, OTXKMI Npu TeMmnepatype 660 °C—680 °C —
30 MuH, oxnaxgeHue Ha Bo3gyxe, 3akarnka ¢ TeMnepartyphbl
790 °C—810 °C, oxnaxgeHue B macne 785 1180 8 25
40X10C2M Bakanka ¢ Temnepatypbl 1010 °C—1050 °C, oxnaxpne-
HWe Ha BO3Jyxe Wnn B Macrne, OTNyck npu temneparype
720 °C—780 °C, oxnaxaeHue B macne 735 930 10 35
80X20HC — — — — —
AyCTeHVTHbIe cTanm
45X22H4M3 3akarnka ¢ Temnepatypsl 950 °C, oxnaxageHne Ha BO3-
Ayxe, oTnyck npu Temnepartype 780 °C—800 °C B TeveHune
10—20 v, oxnaxgeHve Ha Bo3ayxe — 950 — —
45X14H14B2M Bbicokurt otnyck npu Temnepartype 810 °C—830 °C,
oxXnaxgeHue Ha Bo3ayxe 315 710 20 35
55X20M9AH4M 3akanka ¢ Temnepatypbl 1180 °C—1190 °C, oxnaxae-
HUe B BoAae, OTrnyck npy Temnepatype 760 °C—780 °C B Te-
yenne 2—16 u, oxnaxgeHue Ha Bo3ayxe — 980 — —
MpumevaHnunn
1 Hopmbl MexaHu4ecknx CBOMCTB OTHOCATCS K 06pa3uam, oTo6paHHbIM OT MeTannonpoayKuMm AMameTpom Unm
TonwmHou Ao 60 Mm. [ina meTannonpoayKumMm AuameTpom 1 TonwmHon ca. 60 mm go 100 Mm gonyckaeTcsi NOHWKEHUE
OTHOCUTENBHOTO yANWHeHus Ha 1 abe. %, c. 100 mm go 150 mm — Ha 3 abe. %. CBomrcTBa MeTannonpoaykuum ava-
METPOM UM CTOPOHOW kBagpaTa 6onee 100 MM ilonyckaeTCA NPOBEPATL Ha Npobax, NepekoBaHHbIX UMK NepeKaTaHHbIX
Ha pa3mep oT 80 go 100 mMm. HopMbl MexaHW4eckux CBOMCTB 06pasLoB B 3TOM Criydae A0MKHbI COOTBETCTBOBATL NpU-
BeAEeHHbIM B HacTosiwen Tabnuue, ¢ y4eTOM BbILLEYKa3aHHbIX ONYLWEHWIA.
2 3Hak «—» 03HaA4aeT, YTO MEXaHUYECKME CBOMCTBA HE KOHTPONUPYIOTCA U HE HOPMUPYIOTCSI.
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00.4 YcnoBHOe 0603HavYeHMe MeTannonpoayKumm
Cxema yCcrnoBHbIX 0603HAaY€HWI AITMHHOMEPHON U MITOCKON MeTannonpoaykuumn 13 KnanaHHon cranm

Bua nonepe4Horo ceueHusi npokara (Kpyr)
To4HOCTb U3rOTOBMEHUs NpokaTa
CepnosugHocTb

KpvBMaHa, OTKIOHEHUE OT NMOCKOCTHOCTH
Pasmepbl npokata

— O603HaveHne cTaHgapTa Ha COpTaMeHT

X X X X X X
X X X X rOCT P §4909-2012

——— OO6o3HayeHne HacToALWero cTaHgapTa
CocrosiHue npokaTa (TepMuyecku o6paboTaHHbIN,
6e3 TepMuyeckoin 06paboTkm)

HononHuTtenesHble TpeboBaHust

Ipynna ka4ecTBa NOBEPXHOCTU

Mapka cranm

Mpumep ycnoBHOTo o603Ha4YeHMWs MpyTka ropsuekataHoro Kpyrnoro, o6bI4YHON TOYHOCTM NpoKaT-
kv (N), gonycka Ha anuHy knacca (O), o6bl4HON KpUBKM3HBI (A), gnametpom 40 Mm no ctaHgapTy [6], M3 ctanu mapku
X 45 CrSi 9 3, rpynnbl kavecTBa NOBEpPXHOCTH 3, Tepmudeckn obpaboTtanHoro (TO) no TOCT P 54909—2012:

N-O-A-40 UCO 1035-1:1980

Kpyez
X 45 CrSi 9 3-3-TOTOCT P 54909—2012
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Mpwvnoxenne OE

(cnpaBo4Hoe)

ConocraBneHue CTPYKTYpbIl HACTOALLEro ctaHgapTa co CprKTypOI7I NPpUMeHeHHOoro
B HEM MeXAyHapoaAHOoro ctaHgapTa

Ta6nwuua OE.1

CTpyKTypa HacTosILLero cTaHaapTa

CTpyKTypa MexayHapoaHOro ctaHaapTa
NCO 683-15:1992

1 O6nacTb NpUMEHeHMs

—

O6nacTb NpUMEeHeHust

2 HopmaTtunBHbIE CCbINKK

2 HopmaTuBHble CChINKK

3 TepmuHbI 1 onpeaenexHnst

3 TepmuHbl 1 onpeaeneHus

4 O6o3Ha4eHus

5 Knaccudukaums cranm

4 Knaccudukauumsi ctanm

6 OdopmneHne 3akasa

5 OdopmneHue 3akasa

7 TexHudeckue TpeboBaHUs

6 TexHnueckne TpeboBaHuWs

7.1 MeTtopa BbINnaBku

6.1 MeToa BbINNaBku

7.2 Pexunm TepmMuueckon o6paboTkm 1 BUO OKoHYaTenbHOn obpa-
BGOTKM MOBEPXHOCTU NPU NOCTABKE MeTannonpoaykuum

6.2 Pexunm Tepmmyeckoi 06paboTku 1 Ka4eCcTBO Mo-
BEPXHOCTMW MpU NOCTaBKe

7.3 Xummn4eckum coctaB

6.3 Xumuuyeckur coctaB

7.4 MexaHun4yeckne cBOWCTBA

6.4 MexaHuyeckue CBONCTBA

7.5 BHyTpeHHsis1 CTPYKTYpa N Ka4eCTBO MOBEPXHOCTU

6.5 BHyTpeHHsia CTPYKTypa 1 Ka4eCTBO MOBEPXHOCTU

7.6 Pasmepbl u npegenbHble OTKIIOHEHMS MO pasMmepam

6.6 Pasmepbl n gonycku

7.7 DononuutenbHble TpeGoBaHWUst K MeTanonpoayKLmm

8 lMpoBeaeHne ncnbiTaHUM

7 TpoeeaeHune ncnbiTaHnn

8.1 CooTBeTCTBME MexXAy WUCMbITAHUSIMU U OOKYMEHTaMW KOH-
Tpons

7.1 CooTBeTcTBME MeXAy WCMNbITAHUSIMU U OOKYy-
MEHTaMW KOHTPOns

8.2 Yucno ucnbiTaHun

7.2 Yuncno nenbitaHun

8.3 Moarotoeka Npo6 n 06pa3LoB ANsl CMbITaHUN

7.3 Moprotoeka npo6 1 06pa3UoB AN UCMLITAHWIA

8.4 MeToabl UCNbITAHUK

7.4 MeToabl UCMbITAHWIK

8.5 lMoBTOpHbIE NcNbITaHMS

7.5 lMoBTOpHbIE UCNbITAHMS

8.6 [dokymeHTbl KOHTpOnS

7.6 [okymeHTbl KOHTpOns

9 MapknpoBKa 1 ynakoBka

8 MapkupoBka

10 Peknamaummn

11 TpebGoBaHnsa Ge3onacHOCTU K MeTannonpoaykuum no paguo-
HyKnugam
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OkonyaHue mabnuupi [JJE. 1

CTpyKTypa HacTosiLLero cTaHaapTa

CTpyKTypa MexayHapoaHoro ctaHgapTa
MNCO 683-15:1992

Mpunoxenune A TexHnuveckasi MHOPMAaLMS O KNanaHHbIX CTansix

Mpunoxenne A TexHuueckoe AONONHEHNEe

MpunoxeHne 1A Mapku-aHanoru knanaHHow ctanm (CnnasoB) no
FOCT P 54909—2012, TOCT 5632—72 v EH 10090:1998

Mpunoxenne [Ib TpeboBaHus k ka4ecTBYy NOBEPXHOCTU MeTar-
NonNpoAyKUMKM U3 KNanaHHoW cTanm

Mpunoxexue B TpeboBaHWA kK COPTAMEHTY METaNNoNPoAYKLMM
M3 KNanaHHow cTanu

Mpunoxernne A OaHHble 0 knanaHHo ctanu no EH 10090

Mpunoxernve O HononHutenbHbie TpeGOBaHUsS K METaNMonpo-
AYKUMWM M3 KnanaHHOW cTanu, ycTaHaBnuBaeMble B MeXrocyaap-
CTBEHHbIX CTaHJapTax

Mpunoxernne OE ConocrtaBneHne CTPYKTYPbl HACTOSILLENO CTaH-
JapTta CO CTPYKTYpPOW MPUMEHEHHOTO B HEM MEXAYyHapOAHOro
cTaHgapTa

BuGnvorpadus

Bubnuorpadus

PucyHku")

Pucyrkn®

1} PucyHok paamelLeH HenocpeacTBEHHO NOCNe TEKCTa, B KOTOPOM YIOMUHAETCS, UMk Ha creayloweii cTpaHuLe.

24




(1]

(2]

(3]
(4]
(3]

(6]
(7]
(8]
(9]

[10]
(1]

[12]

[13]

[14]

[15]

[16]

NCO 404:1992
(1SO 404:1992)
[MH EH 10204:2005

(DIN EN 10204:2005)
1CO 643:2003

(ISO 643:2003)

ISO 286-1:2010

1ISO 9443:1991

ISO 1035-1:1980
ISO 1035-4:1982
ISO 16124:2004
NCO 14284:1996

(ISO 14284:1996)

ISO/TR 9769:1991
NCO 6892-1:2009

(ISO 6892-1:2009)
NCO 6506-1:2005

(ISO 6506-1:2005)
1CO 6508-1:2005

(ISO 6508-1:2005)

EH 10090:1998
(EN 10090:1998)

luauenuyeckue
HopMamuesn!
H 2.6.1.2159—07

ISO 6892-2:2011

rOCT P 54909—2012

Bubnuorpadua

Cranb v cTanbHble 3arotoBku. ObLWme TeEXHUYECKMe YCroBUS NOCTaBKM
(Steel and steel products — General technical delivery requirements)*

U30enus memarnnudeckue. Tumnbl akmos rnpueMoYyHO20 KOHMporis. Hemeukas sepcus
EH

(Metallic products — Types of inspection documents. German version EN)*
Cranu. Mukporpaduyeckoe onpeaeneHve pasmepa ayCTeHUTHOro 3epHa
(Steels — Micrographic determination of the ferritic or austenitic grain size)*

Geometrical product specifications (GPS) — ISO code system for tolerances on linear
sizes — Part 1: Basis of tolerances, deviations and fits

Heat-treatable and alloy steels — Surface quality classes for hot-rolled round bars and
wire rods — Technical delivery conditions

Hot-rolled steel bars — Part 1: Dimensions of round bars
Hot-rolled steel bars — Part 4: Tolerances
Steel wire rod — Dimensions and tolerances

Ctanb 1 4yyryH. OT60p 1 NpUroToBneHme obpasuoB ansa onpeaeneHns XMMmU4Yeckoro
cocTaea

(Steel and iron — Sampling and preparation of samples for the determination of chemical
composition)*
Steel and iron — Review of available methods of analysis

MaTepuanel meTannmyeckme. McnbiTaHusa Ha pactsixkeHue. Yacteb 1. McenbiTaHne npu
KOMHaTHON Temneparype

(Metallic materials — Tensile testing — Part 1: Method of test at room temperature )*

MaTepuanel meTannudeckne. Onpegenexne Teepaoctu no bpunennio. Yacte 1. MeTtog,
UCTbITAHWS

(Metallic materials — Brinell hardness test — Part 1: Test method)*

Martepuanel metannuyeckme. OnpegenexHve TBepgoctu no Pokeenny. Yacte 1. Metog
onpepenenus (wkansl A, B, C,D, E, F, G, H, K, N, T)

[Metallic materials — Rockwell hardness test—Part 1: Test method (scales
A-B-C-D-E-F-G-H-K-N-T)J*

Cmanu u crinassl 0515 U320MOBeHUSs KnarnaHoe 0suzamernel 8HYMpPEeHHe20 caopaHuUs
(Valve steels and alloys for internal combustion engines)*

ColeprxaHue mexHo2eHHbIX paduoHyknudo8 8 memainnax

Metallic materials — Tensile testing — Part 2: Method of test at elevated temperature

* OdhmumanbHbIi NEpPeBo ] aTOro ctaHgapTa HaxoamTtes B PegepanbHOM MHDOPMALMOHHOM (DOHAE TEXHUYECKUX

pernaMeHToB U CTaHAapTOB.
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YOK 669.14:006.354 OKC 77.140.10 B32 OKIT 09 6300
77.140.20 09 6400
27.020

KniouyeBble cnoga: MeTannonpoaykuna, nermpoBaHHble CTan 1M cnnaBbl ANA KnanaHOB asuratenen BHyT-
pPeHHero cropaHna, Mapkn, COpTaMeHT, TeXHUYeCKmne TpeGOBaHI/Iﬂ
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