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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

MEXAHUYECKUE CBOUCTBA KPEMEXHbIX USOENUU
U3 KOPPO3UMOHHO-CTOMKOWU HEPXXABEIOLLEWU CTANNA

YacTthb 1

BonTbl, BUHTLI U LLMNUNBKW

Mechanical properties of corrosion-resistant stainless steel fasteners.
Part 1. Bolts, screws and studs

NaTta BBeaeHna — 2011—01—01

1 O6nactb NpMeHeHUA

HacToswmnn ctTaHagapT yCcTaHaBMMBaeT MeXaHU4Yeckne cBoMUCTBa DONTOB, BUHTOB U LLUMNUMEK, N3rOTOBMNEH-
HbIX U3 aYCTEHUTHbIX, MapTEHCUTHBLIX N PepPUTHBIX KOPPOINOHHO-CTOUKUX HEPXKaBeLWUX cTanen npu ncnbeita-
HUW B YCNOBUAX C TeMnepaTypon okpyxatwen cpeabl o1 15°C 0o 25 °C. MexaHuiyeckne CBOUCTBA UIMEHSIIOTCA
NPW NOBLILLEHUU T NOHWXKEHUN TeMMnepaTyphil.

CtaHgapT pacnpocTpaHsieTcsl Ha O0NTbl, BUHTbI U LUMNWUIbKA:

- C HOMUHalbHbIM AMaMeTpPoM pe3bdbl d 40 39 MM BKITHOUYUTESbHO;

- C TPEYronibHoOU MeTpuyeckon pesbboin, c anametpom 1 warom no NCO 68-1, UCO 261 n NCO 262;

- NOBON KOHCTPYKLMN.

HacTosawmin ctTaHaapT He pacnpocTpaHsieTcst Ha 60MThl, BUHTBI U LLUNUMBKA CO cneuuanibHbIMA CBONCTBA-
MW, TAKUMU KaK CBapUBaEMOCTb.

HacToswmni cTaHaapT He ycTaHaBnMBaeT TpeboBaHUA K KOPPO3NOHHOW CTOUKOCTU MU CTOUKOCTU K OKUC-
NEHUIO B 0CODbLIX YCIMOBUSIX OKpYXKatoLlen cpeabl. HacTtb nHdopmaLum o maTepuanax, ansg ocodbIxX yCcrnoBuit
OKpyXatoLwen cpedbl, NpusegeHa B npunoxeHnn E. OnpegeneHna KOpposmm U KOPPO3UOHHOU CTOUKOCTU —
no NCO 8044.

HacToawmmn ctaHgapT ycTaHaBnMBaeT Knaccudukayuio rno Krnaccam npoYHOCTU KpeneXXHbIX U3genn U3
KOPPO3NOHHO-CTOUKOW HepXaBetoLlen ctanun. HekoTopble U3 3TUX cTanen gonyckaeTcs NPUMEHATL NPU HU3KNX
Temnepartypax ao muHyc 200 °C, apyrne — npu BbICOKUX TeMnepaTtypax cpegbl Ao 800 °C. NHopmauusa o
BMUAHUN TeMNepaTypbl HA MexaH4yecke CBOUCTBa NpuesedeHa B NpUnoXXeHum F.

Koppo3noHHast CTOUKOCTb, OKUCIIAEMOCTb U MeXaHU4yecKne CBOUCTBA NMPU NOBLILWEHHBIX U MOHWKEeHHBbIX
TeMneparypax AoSKHbl ObITb COrnacoBaHbl MeXOy U3roTOBUTENEM U NOTPEObUTENEM B KaXKOOM KOHKPETHOM
cnydae. VIameHeHUe puUcka MeXKpUCTaNIUMTHOMN KOPPO3UU NpK NOBLILLEHUX TeMnepaTypbl B 3aBUCUMOCTU OT
cogep)kaHud yrnepoga nokasaHo B nNpunoXXeHmm G.

Bce kpeneXxHble U3genmda ns aycTeHUTHBIX HepKaBetoWmxX cTanemn npm HopmMmarnbHbIX YCITOBUAX — HeMar-
HUTHBLIE; NoCcNe XoNoAHOro 4ePOpPMUPOBAHNA MOTYT NMPOSABUTLCA MarHUTHbLIE CBOUCTBA (CM. NpunoXeHue H).

2 HopMaTuBHbIE CCbINKN

Crnegyoline HKe HopMaTUBHBIE cTaHOapThl coaepXXaT NONOXeHUs1, KoTopble NocpeaCTBOM CChINOK B
OAHHOM TEeKCTe COCTaBNAT NONOXKeHUsA HacTosWwero ctaHgapTa. Ansg HopMaTUBHBIX CTaHAAPTOB C YKa3aHUeM
OaTtbl Nydnukauumn, Ha KOTopble UMEHOTCS CChINKN, He pacnpocTpaHaeTcsl AeUCTBUE nocneayoLmnx UsSMeHeHU
NN NEPECMOTPOB 3TUX CTAHOAPTOB.

NCO 68-1 Pesbbbl MCO BUHTOBLIE 0b6LLero HasHaveHunst. OcHoBHoM npoduns. Yacte 1. MeTpuyeckume
BUHTOBbLIE pe3bbhl (ISO 68-1, ISO general purpose screw threads — Basic profile — Part 1: Metric screw
threads)

U3paHune odbmumanbHoe
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NCO 261 Pes3bbbl meTpudeckne MCO obuiero HasHaveHunsd. Obwmnm Bua (1ISO 261, ISO general purpose
metric screw threads — General plan)

NCO 262 Pe3bbbl UCO MeTpuyeckne obllero HasHaveHUs. BeibpaHHble pasmepsl AN BUHTOB, OONTOB U
raek (IS0 262, ISO general purpose metric screw threads — Selected sizes for screws, bolts and nuts)

NMCO 724:1993 Pe3bbbl meTpuyeckne MCO oblwero HaszHaveHUs. OcHoBHble pasmepbl (ISO 724,
ISO general purpose metric screw threads — Basic dimensions)

NCO 898-1:1999 MexaHn4yeckne CBOUCTBA KpeneXXHbIX n3aennn ns yrnepoaucTton U nermpoBaHHOU CTa-
nn. Yactb 1. bontel, BUHTHI U WwWinunbku (1SO 898-1:1999, Mechanical properties of fasteners made of carbon
steel and alloy steel — Part 1: Bolts, screws and studs)

NCO 3651-1 Ctann HepxaBewowune. OnpegeneHne CTOMKOCTU K MEXKPUCTANMUTHOU KOPPO3UMN.
UacTb 1. AycTeHUTHbIe N pbepPpUTHO-ayCcTeHUTHBIE (OynreKe) HepxaBetowme ctann. KopposnoHHoe UcnbiTa-
HME B a30THOWU KNCIOTE NOCPpeacTBOM U3MepeHUsa notepn Maccebl (Metoa Xbho) (1ISO 3651-1, Determination of
resistance to Intergranular corrosion stainless steels — Part 1. Austenitic and ferritic-austenitic (duplex)
stainless steels — Corrosion test in nitric acid medium by measurement of loss in mass (Huey test)

NCO 3651-2 Ctann HepxaBewwune. OnpegeneHne CTOMKOCTU K MEXKPUCTANMUTHOU KOPPO3UMN.
HacTb 2. PeppUTHbIE, ayCTEHUTHBbIE U PeppPUTHO-ayCTEHUTHBIE (AynneKkc) HepXkaBetoLwme ctann. KopposnoH-
Hoe UcnbiTaHMe B cpede, cogepXxawen cepHyro KMcnoty (ISO 3651-2, Determination of resistance to
intergranular corrosion steels — Part 2: Ferrictic, austenitic and ferritic-austenitic (duplex) stainless
steels — Corrosion testin media containing sulfuric acid)

NCO 6506:1981 MaTepuansl meTannuyeckune. MicnoeitaHme Ha TBepacctb. OnpeaeneHme TBepaocT No
BpuHennto (ISO 6506:1981, Metallic materials — Hardness test — Brinell test)

MCO 6507-1:1997 MaTtepunanbl metannudeckme. MicnbiTaHne Ha TBepAoCcTb No Bukkepcy. Yacts 1.
MeTtoa ucneiTaHuk (ISO 6507-1:1997, Metallic materials — Hardness test — Vickers test — Part 1. Test
method)

NCO 6508:1986 MaTepuansl meTtannuyeckmne. MicnoitaHme Ha TBepaoctb. OnpeaeneHme TBepaocT No
Pokeenny (wkanel A, B, C, D, E, F, G, H, K) (ISO 6508:1986, Metallic materials — Hardness test — Rockwell
test (scalesA—B—C—D—E—F—G—H—K)

MCO 6892 Matepumanel meTannundeckne. WcneiTaHne Ha pactsaxeHune (ISO 6892 Metallic
materials — Tensile testing at ambient temperature)

NCO 8044 Kopposusa metannos 1 cnnasos. Obwune TepmuHbl 1 onpeaenerHuns (ISO 8044, Corrosion of
metals and alloys — Basic terms and definitions)

3 O603HauYeHnsA, MapKnpoBKa U oopadoTKa

3.1 Obo3HaueHuUA

Cucrtema ob603Ha4YEHUA MapPOK HEPKaBELLEWN CTann 1 KNaccoB NPOYHOCTU OONMTOB, BUHTOB U LUNMNEK
npuBeaeHa Ha pucyHke 1. ObosHavyeHUe maTepuana CoCcTOUT U3 ABYX YacTen, pasgeneHHbix aeducom. lNep-
Bad YacTb 0003HA4YaeT MapKy cTanun, BTopasa YacTb — Knacc NpoYHOCTH.

Obo3HaveHne Mapkn ctanu (nepBas 4YacTb) COCTOUT U3 OYKBHI:

A — ayCcTeHWUTHada cTanb;

C — MapTeHCUTHasa cTanb;

F — dpeppuUTHaa ctanb,

KoTopas obosHavaeT Knacc ctanu, nunudpbl, kKoTopas 0do3HavaeT ananasoH npeaebHbiX 3Ha4YeHUN XMMUYec-
KOro cocTtaBa 3TOro Knacca crtanu.
Obo3HaveHmMe Knacca npoYHOCTM (BTOpasivacTb) COCTOUT U3 ABYX LN P, KoTopble 0003Ha4vatoT 0,1 MUHK-

MarnbHOro npeaena npoYHOCTN Ha pa3pbIB.

lMpumepbr 0603HaYeHUS:

1 — aycmeHuUMHOU HepxXageroulel cmasnu, xonnodHodeghopMupo8aHHOU, ¢ NpeodesioM NPOYHOCMU Ha pa3s-
pbig He meHee 700 H/mm? (700 MITa) — A2-70.

2 — MapmeHcumHouU cmanu, 3akasieHHol U omnyuleHHol, ¢ rnpedesioM NpPoYHOCMU Ha pa3pbie He MeHee
700 H/mm2 (700 MIMa) — C4-70.
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Mapka ctarm” A1 A2% A3 A4% A5 C1 C4 C3 F1
Knacc npoqHocT: 50 70 30 50 70 110 50 70 30 45 60

Markaa XonogHo- Bbicoko- Msrkasa 3akaneH- Msarkas 3akaneH- 3akaneH- Msarkas XonoaHo-
nedopMu- npouHas Has U OT- Hasl U OT- Hasl U OT- Aegopmu-
poBaHHas NyLLLeHHas NylWeHHas nyLweHHas poBaHHas

1
) Knaccsl cTanun, KnaccnuunmpoBaHHbIE NO PUCYHKY 1, onucaHbl B NpunoxeHun B v onpegeneHbl XMMNYeCKUM CO-

cTaBoOM No Tabnuue 2.
2
) HepkaBetowme ctanum ¢ cogepxaHnem yrrepoaa He donee 0,03 % moryT 6b1Tb AONONMHUTENBHO NPOMaPKUPOBAaHb

bykBowu L.
lTpumep — A4L-80

PucyHok 1 — Cuctema 0603Ha4EeHUN MapOK HEPXKABEIOLWEN CTalnn U KNaccoB NMPOYHOCTU DONTOB, BUHTOB U LUMNWITEK

3.2 MapkupoBkKa

KpenexHble nU3genna, yaoBneTBopsitoline BCceM TpeboBaHMAM HACTOSLWEro craHgapTa, MapKUpyroT
n(nnm) obosHa4aloT B COOTBETCTBUM C 3.1.

3.2.1 bonTbl " BUHTLI

Bce 60NThbI UBUHTBI C LLECTUNPAHHOW FONMOBKOW U BUHTLI C BHYTPEHHUM LLECTUMPAHHUKOM B FONOBKE, HOMMW-
HalbHbIM AUaMeTPOM pe3b0bl d > 5 MM ACMKHBI UMETb YETKYHO MapKUPOBKY B COOTBETCTBUMNC 3.1, pUcyHKamun 1
n 2. MapknpoBka obsizaTtenbHa 1 A0KHA BKToYaTh B cebs MapKy cTanum u Knacc npoYHOCTU, a TakKKe TOBapPHbIN
3HaK nsrotoButens. Apyrme tunesl 60NTOB U BUHTOB CNeayeT MapknpoBaTh aHaNOrMYHO, rae 3170 BO3MOXHO, U
TONbKO Ha ronoBke. [lonyckaeTcs HAHOCUTb AOMNMONMHUTENBbHYI0 MapKUPOBKY, eCNM OHa He BbI3bIBaET NMyTaHULLy.

3.2.2 LLinunbku

LLINWNbKU HOMUHaNbHLIM AUaMETPOM pe3bbbl d > 6 MM AOTKHBI UMETb MapKUPOBKY B COOTBETCTBMU C 3.1,
prucyHkamn 1 1 2. MapKknMpoBKY BBINMOMHSAKOT Ha rMaakon YacTu LUNUMbKA, U oHa A0IKHA BKITHoYaTh B cedsi ToBap-
HbIXA 3HaK M3roTOBUTENHA, MapKy cTalnu U Knacc npo4YHOCTU. ECcn MapknMpoBKa Ha rnagkon YacT HEBO3MOXKHA,
TO AonyckaeTcd MapKMpOBKa MapK CcTanu ToNbKO Ha rae4HOM KOHLe WWNUIbKA (CM. PUCYHOK 2).

1)
2)
3)

3HaK N3roToBUTENNA.
Mapka ctanm.
Knacc npovHoCcTW.

MapkupoBka BONTOB U BUHTOB C LLECTUTPAHHOW FONTOBKOW
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XYZ 1 A2-70 ‘

MapknpoBka BUHTOB C BHYTPEHHUM LWECTUNPAHHUKOM B rONOBKE (BapuaHTbl MAPKNPOBKW)

MapKknpoBKa LWNunek

[TpunmeyaHune— MapkmpoBka nesoun pe3vbbl — no NCO 898-1

PUCYHOK 2 — MapkupoBka 601TOB, BUHTOB U LLUMUIEK

3.2.3 YnakoBKa

Ha Bcex ynakoBkax nobbIX pasMepoB AoMkHa OblTb MapKNpoBKa € ykasaHuem o60o3HaYeHnsa nsaenus u
TOBaPHOro 3Haka N3roToBUTENS.

3.3 3aBeplwarLiasn obpaboTka

Ecnun He ykasaHo nHoe, KpenexHble U3gennsa B COOTBETCTBUM C HACTOALLMM CTaHAapTOM NOCTaBNAOT
YnUcTbiMM 6e3 AoNoNHUTENBbHOW 06paboTKN. [ANa AOCTUKEHUA MaKCUMabHON KOPPO3UOHHOW CTOMKOCTU PEKO-
MeHayeTcsa naccmsaums.

4 XnMnyecKkum coctan

XUMUYECKNIN COCTAB HEPXKABEILLIMX cTanein anst KpenexHblX U3aennin cCornacHo HacTosILLEMY CTaHaapTy
npuBedeH B Tabnuue 1.

BbiOop XMMUYECKOro cocTaBa B YCTAHOBIIEHHBIX A1 MapK/ cTann npegenax — Ha YCMOTPEHUE U3roTo-
BUTENSA, eCNU XMMNYECKUIA COCTaB He corfiacoBaH MeXay U3roToBUTesniemM n notpebutenem.

B cnyvyasax BO3HUKHOBEHUSA pPUCKA MEXKPUCTaNNMUTHOW KOPPO3NUN peKOMeHaYeTCHA NpoBeaAeHNe UCTIbI-
TaHnn no MCO 3651-1 unn NCO 3651-2. B Taknx cny4vasix pekomeHayeTcsl NPUMEHATb CTabUNNU3NpOBaH-

Hble HepXXaBetowmne ctann A3 n A5 unu Hepxasetowme ctanm A2 n A4 c cogepxxaHmem yrnepoaa He bonee
0,03 %.

4



Tadbnunuya 1 — Mapku HepXaBewLwWwen ctann. XMMNYEeCKUN COCTaB

OCT P UCO 3506-1—2009

XumMmnueckuii coctan, %1

Knacc ctann | Mapka CHocka
C Si Mn P S Cr Mo Ni Cu
A1 0,12 1 /65| 02 |015—0,35| 16—19 | 0,7 | 5—10 |1,75—2,25 29
A2 0,1 1 2 | 0,05 0,03 15—20 | — | 8—19 4 7):8)
AYCTOMT | A3 | 008 | 1 | 2 |0045| 003 | 17—19  —9 | 9—12 1 2
A4 0,08 1 2 | 0,045 0,03 16—18,5 | 2—3 | 10—15 1 5).10)
A5 0,08 1 | 2 |0,045 0,03 16—18,5 | 2—3 | 10,5—14 1 210
C1 |0,09—0,15| 1 1 | 0,05 0,03 11,5—14 | — 1 — 10)
VapTOHOT- | c3 107—0,25| 1 | 1 | 004 | 003 | 16—18 — 1525 —
C4 |0,08—-0,15| 1 | 1,5 | 0,06 | 0,15—0,35| 12—14 | 0,6 1 — 2)10)
depputHble | F1 0,12 1 1 | 0,04 0,03 15—18 | —° 1 — .12)

R [TpyBegeHbl MakCMMarbHblE 3HAYEHUSA, €CNU HE YKa3aHO UHOE.

2) Cepa MOXeT bbiTb 3aMEeHEHa CEeNneHoM.

) Ecnn cogepxaHune Hukens meHee 8 %, To cogepaHue mapraHua AormxkHo bbiTb He meHee 5 %.

4 [Tpn cogepxaHum HuKens bonee 8 % HWXHUW Npegen cogepXaHus mMeam He NMPUMEHSETCS.

2 MonnbaeH MOXeT NPUCYTCTBOBATL MO PELLEHUIO N3TOTOBUTENA cTanu. B cnyvae ecnu cogepxXanme monmdaeHa
BITUSIET HA YCINOBUSA NMPUMEHEHUSA CTaNW, €ro coagepXanme omKHO DbiTb COrMacoBaHO MEXAY N3roTOBUTENEM U NOTPE-
butenem cranmu.

%) MonnbaeH MOXeT NPUCYTCTBOBATL MO PELLEHUIO N3TOTOBUTENS CTanw.

") Ecnn cogepxanune xpoma meHee 17 %, cogepKaHne HUKENs AOMKHO BbiTb He MeHee 12 %.

5) [ns ayCcTeHUTHLIX CTanen ¢ MMHMManbHbIM cogepxanmem yrnepoaa 0,03 % coaepXanHne aszorta He JOJTKHO Mnpe-
BbiwaTtb 0,22 %.

%) [na ctabvnusaunm cogepxaHme TutaHa AoJmKHO bbiTb HE MeHee 5 x % C, Ho He Bbonee 0,8 %, nnn cogepxaHme
HMObKUA n (nnn) TaHtana — He meHee 10 x % C, Ho He Bonee 1,0 %.

%Mo PELLEHNIO N3FOTOBUTENA CTanu cogepXaHue yrrnepoga MoxXeT bbITh Bblle A5 AOCTUXKEHUS OCODLIX MEXAHW-
YeCKUX CBOUCTB, HO He AO0MKHO npeBbiwaTtb 0,12 %.

) HonyckaeTtca cogepxaHme tutaHa He meHee 5 x % C, Ho He Bonee 0,8 %.

%) NonyckaeTcst cogepxanHune HUObusi u (Mnn) TaHTana He meHee 10 x % C, HO He Gonee 1,0 %.

CTBEHHO.

[MTpumevaHnHus
1 OnucaHmne ykasaHHbIX MapOK HEPXKAaBEILWMX CTaNen ¢ y4eTOM X CBOMCTB 1 06NacTy NpUMEHEHUA NPUBEAEH! B
NPUNoXeHun B.
2 [Npumepbl HepxaBetowmx ctanenm no MNCO 683-13 n MMCO 4954 npuBeaeHbl B npunoxeHusix C u

3 Hekotopble matepuansl Ansa cneyuanbHOro NpUMeEHEeHnsa onucaHbl B npunoxenmm E.

) COOTBeT-

5 MexaHun4yeckue CBOUCTBA

MexaHu4eckue cBoncTBa OONTOB, BUHTOB U LLNNNEK AOMKHBI COOTBETCTBOBATb YKa3aHHbIM B Tabnnuax 2,

3uunn4.

[1nsa 601TOB M BUHTOB U3 MAPTEHCUTHOW CTanm nNPoOYHOCTb Ha paspbIB NPU UCNbITAHUW HA KOCOW LWalnbe He
OOMKHa ObITb MeHbLLUE MUHUMAarbHbLIX 3HAYEHUI Npeaena NPoYHOCTU Ha pa3pbIB, NPUBEAEHHBLIX B Tabnuue 3.

YKasaHHble B AaHHOM pasgene TpeboBaHUA MO MeXaHUYeCKUM CBOUCTBAM creayeT BbINMOMNHATL Npn
MCMNbITAHUAX B COOTBETCTBUM C NPOrpaMmMon UCNbiTaHUKN, ykasaHHOW B pasgerne 6.
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Tabnwuua 2— MexanHndeckne ceonctea BOMTOB, BUHTOB U LUMUITEK N3 aYCTEHUTHLIX CTaneun

Cnace Pan MMAMETDOR [lpepen NpovHOCTU | YCNOBHbLIM Npeaen | YANUHeHUue nocne
Knacc ctanu Mapka o oUHOCTY A ﬂeabﬁu P Ha paspbiB R "), | Tekydect Rp021)’ paspbisa A%, mm,
P P H/MMZ2, He MeHee H/MMZ, He MeHee HE MeHee
A1, AZ 50 <M39 500 210 0,6 d
AYCTEHUTHbIE A3, Ad 70 <M24? 700 450 0,4 d
A5 80 <M39” 800 600 0,3 d

" HanpsikeHns pacTshkeHUst pacCUMTLIBAIOT NO MNOWAaan pacHeTHoro ceveHns 6onTa (CM. nNpunoxenne A).

2 OnpeaensioT B COOTBETCTBUM € 6.2.4 cpaBHEHNEM PAKTUYECKOUN OANWHbI BUHTA A0 UCMbITAHUA N COCTaABMNEHHbIX
nocne nenbiTaHna Yacten. d — HOMUHanNbHbIM AnameTp pes3bbbl.

) Nns KpeneXXHbIX U3genmm ¢ HOMMHanbHbIM AnamMmeTpom pe3bbbl d bonee 24 Mmm mMexaHnyeckne CBOUCTBA COrnaco-
BbIBAIOTCH MEXAY NOTPEOUTENEM U NIrOTOBUTENEM, a 0603HAYEHUSA MAPKM U Knacca NPOYHOCTU — B COOTBETCTBUM C

AaHHOW Tabnuuen.

Tabnwuya 3 — MexaHundeckue cBOUCTBA BONTOB, BUHTOB U LUMUIMEK N3 MAPTEHCUTHbBIX U (PEPPUTHBIX CTaneu

[lpepen YCnoBHbIN V AL EH O TBepoocTb
MPOYHOCTU Ha npeaen A
Knacc 1) nocne
Knacc ctann | Mapka BUHOC paspbB R, TEeKy4eCTU aanbEg A2
PR HimmZ, we | R, Himmz, | PESPRIEE T HB HRC HY
MEHee HE MeHee MM, RE MEhee

50 500 250 0,2d 147—209 — 155—220
C1 70 700 410 0,2d 209—314 20—34 220—330
MapTeH- 110° 1100 820 0,2 d — 36—45 | 350—440
CUTHBIE C3 80 300 640 0,2d 228—323 21—35 240—340
ca 50 500 250 0,2d 147—209 — 155—220
70 700 410 0,2d 209—314 20—34 220—330
deppuT- - 45 450 250 0,2d 128—209 — 135—220
HBIE 60 600 410 0,2d 171—271 — 180—285

" HanpsikeHusi pacTskeHWsl pacCUMTLIBAOT MO MOLLaAM pacyeTHOro cevenns 6onTa (CM. npunoxenune A).

2 Onpeaenstior B COOTBETCTBUU € 6.2.4 cpaBHEHNEM PAKTUYECKON OANWHbI BUHTA A0 UCMbITAHUA N COCTaABMNEHHbIX
nocne nenbliTaHus Yacten. d — HOMUHAanNbHbIN AnameTp pe3bbbl.

%) 3akanka u OTNYCK NPV MUHMManNbHOW TemMneparType otnycka 275 °C.

Y HomMmuHanbHbIl anameTp peabbbl d He Bonee 24 M.

Tabnwua 4 — MuHUManbHbIV pa3pyLlualowmm KpyTAWMN MOMEHT Mg min AN 6ontoB n BMHTOB M 1,6 oo M 16 (¢ kpyn-
HbIM LLAromMm pe3bbbl) U3 ayCTEHUTHLIX MAPOK CTanewn

MWHUMaNbHBIV pa3pyLLlalLLUA KPYTALLMKA MOMEHT MB?min H-m

Peabba Knacc npovHoCTH

50 70 80
M1,6 0,15 0,2 0,24
M2 0,3 0,4 0,48
M2,5 0,6 0,9 0,96
M3 1,1 1,6 1,8
M4 2,7 3,8 4,3
M5 5,5 7,8 8,8
Mo 9,3 13 15
M8 23 32 37
M10 46 65 74
M12 30 110 130
M16 210 290 330
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MuHUManbHbIN paspyLlaoLMi MOMEHT KpyYeHUA ANS KpeneXXHbIX n3aenni 3 MapTeHCUTHBLIX U peppuT-
HbIX CTanen cornacoBbIBaeTCA MeXAY N3roTOBUTENEM N NOTpebuTenem.

6 MeToabl CnbITaHUN

6.1 lNMporpamma ncnbiTaHUN
cnblTaHUS NPOBOAAT B 3aBUCUMOCTU OT MapKM MaTepuana U anvHel 6onTa nnu WnNUnbKK, Kak ykasaHo B

Tabnuue 5.

Tabnwuya 5—Tllporpamma ncnbiTaHUN

[lpepnen PaspyLiarowmu YCNnoBHbIN
Mapka NPOYHOCTU HA KPYTALLMI npenen YAMMHEHNE 1 TBepoocTtb npOHEI OCTb Ha
paspbis’’ MOMEHT?) TekysecTn R " 1oClie paspeisd kocou Luanoe
A1 [>25d” [>25d [>2,5d” [>2,5d” — —
A2 [>25d” [>25d [>25 d” [>2,5d" — —
A3 [>2,5 d” [>25d [>25d" [>2,5d” — —
A4 [>2.5d” [>25d [>25d” [>2,5d” — —
A5 [>25d” [>25d [>25 d” [>25d" _ —
C [>2,5 d” — />2,5d” [>2,5d” Tpebyemas k>2d
C3 [>2,5ad" — [>25d [>2,5d” Tpebyemas >2d
C4 [>2.5d” — [>25d” [>25 d” Tpebyemas >2d
F1 [>2,5 d” — [>25d" [>2,5d” pebyemas —

/| — anvHa donra.
d — HOMUWHanNbHbIN AnameTp pe3bbbl.

[s — rnagkasi YacTb CTEPXHS.

Y Ins Bcex pa3mMmepoB HEe MmeHee M.
2) [Nna pasamepoB meHee M5 ncnbiTaHna NPoBOAAT ANA BCEX ANWH.
3) Ons wnnnek tpebyetcs, utobbl [ > 3,5 d.

6.2 MeToabl UCNBITAHUIA

6.2.1 O6wune TpeboBaHUA

[TorpellHoCTb BCeX MU3MepEeHUin pasmMepoB AoKHa ObITb He bonee + 0,05 mm.

Bce ncneltaHna Ha paspbiB U pacTsKeHUe crneayeT NPoBOAUTb Ha UCNbITaTelbHbIX MalLMHaX, obopyao-
BaHHbIX CAMOLEHTPUPYIOLLMMUCA 3aXXKUMaMN, YTODbI MCKNIOUYNTEL N3rndatoLlme Harpysku (CM. pUCYHOK 3). HxX-
HAX AepXaTenb O0MKeH ObiTb 3aKaneH U MMeTb pe3bby Ans nNpoBeAeHUs UcnbiTaHUU no 6.2.2—6.2.4.
TBepOAOCTb HMXKHErO AepXaTens aonxHa obiTb He MeHee 45 HRC. [lonyck Ha BHYTpeHHoo pe3bby — 5HE6G.

6.2.2 lpenen npo4yHOCTU Ha pa3pbIB R _

OnpeaeneHue npegena NPoOYHOCTU Ha pa3pbiB NMPOBOAAT HA KpeneXHbIX U3aenusax AnNMHOW, paBHOWU
2,5 HOMUHanNbHOro AnameTpa pe3bbhl (2,5 d) unn 6onblle, B cootBeTcTBMKM ¢ NCO 6892 nMCO 898-1.

OnnHa cBoboaHON pe3bbbl, HaxoasilWencs Nog Harpyskou, 4omkHa ObiTb HEe MeHee HOMUHAaTbHOTo Ana-
MeTpa pe3bdbl d.

PaspylwieHne OOIMKHO NPOUCXOANTb MexXay ONopHOU NOBEPXHOCTLIO MONIOBKM BUHTA U BEpPXHEW NNocC-
KOCTbIO AepXaTtens.

[lony4yeHHoe 3HaveHne Ana R AOMKHO COOTBETCTBOBAaTL 3HAYEHUAM, yKasaHHbIM B Tabnuuax 2 u 3.

6.2.3 YcnoBHbIM Npeaen Teky4ecTuR , ,

YCNOBHbIN Npeaen TeKy4ecTn onpeaensatoT Ha roToBbIX bonTax M BUHTaAX. OTU UCNLITAHUA NPOBOAAT
TONbKO ANS KpeneXXHbIX n3genun agnnHon, pasHon 2,5d n bonslue.

McnbiTaHWe NpoBOAAT NyTeM U3MEpPeHUs yanuHeHus donTta Unm BUHTa Npu OCeBOW pacTArMBatoLlen
Harpyske (CM. pUCYHOK 3).

McnbiTyemas aetans AoMmKHa BBUHYMBATLCA B 3aKaneHHbIW aepxaTtenb ¢ pe3bbon Ha rmybuHy oaHoro
anameTpa d (CM. pUCYHOK 3).

Onarpamma 3aBUCUMOCTU YONMHEHUHA DONTA OT Harpys3Ku npuBeaeHa Ha pucyHke 4.
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PacTtarmeaemyto AnnHy 6onTa, No KOTOPOW paccUnUThIBAKOT RpO,Z’ onpeaensanT pacctoaHnem L, mexay
HUXKHUM TOPLLOM FONOBKK U AepXKaTenem ¢ pe3bbon (CM. pUCYHOK 3 U npuMedaHme 2 K Tabnuuam 2 n 3). 3Haude-
Hne, paBHoe 0,2 % AnuHbl L,;, HaHOCAT Ha ropusoHTanbHyto ocb OF AnarpamMmmsl 3aBUCUMOCTU YANHEHUA OT
Harpyskm 1 7O )Xe 3Ha4YeHne HAHOCAT No ropu3oHTanm Ha ydacTke npamon QR. lluHnen PR napannenbHO yyac-
TKY ynpyron gedopmMaLnn onpegendaem ToUKy rnepecevyeHnda ¢ KpUBoOU S, KOTopast COOTBETCTBYET Harpyske B
TOouKe T BepTUKalbHOM OCU. Harpyska, nogeneHHas Ha nnowaab nonepevHoro 6onra, cbosHavyaeT yCrnoBHbIN

npeden Teky4ecTn R .
YannHeHue nponcxoguTt Mexay onopHOU NOBEPXHOCTLIO rofIoBKU DONTa U KOHLL,OM AepXaTens.
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PucyHok 3 — TeH30MeTp, YyCTaHOBINEHHbLIN HA BONT PucyHok 4 — [narpamma 3aBUCMMOCTU Harpy3ku u

yANMHEHWS ANs onpeaeneHust ycnoBHOro npeaena

B CAMOLUEHTPUPYIOWMNXCA 3aXXMMax
TEKYYECTU RpO,Z

6.2.4 YanuHeHue npu pas3pbiBe A
YanuHeHue npu paspbiBe onpegenstoT Ha KpenexXHbIX N3genusax ArnnMHon, pasHoun 2,5 d nnn donbsLue.

OnuHy BUHTa L, cnegyeT UsMepsaTb nepeq UcnblTaHnem (CM. PUCYHOK 5). 3aTeM UchbITyemyto getanb

BBUHYMBAIOT B AepKaTenb ¢ pe3bboin Ha rmybunHy ogHoro gnameTtpa d (CM. pUCYHOK 3).
[Tocne paspylleHUs aetanm ee 4yacTu A0MKHbI ObITb COCTaBMNEeHbl BMecTe Asl NOBTOPHOIC N3MepeHuns

ANWHBI L, (CM. pPUCYHOK 3).
YannHeHue nocne paspyweHunsa A, MM, BbIMUCNIAIOT No popmyne

A=L,—L,
[Tony4yeHHoOe 3HavYeHne yanmHeHUa A AOMKHO ObITb DoNnbLUe 3HAYEeHUN, YKazaHHbIX B Tabnuuax 2 n 3.
[Tpn UCnbITAHKUM Ha BbITOYEHHBLIX obpasuax 3HaJvYeHUa yanuHeHusl cneayeTt oroBapuBaTb AOMNOMHU-

TEJ1bHO.
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[locne paspyLueHus

PUCYHOK 5 — Onpegenenne yannHeHus npu paspboiee A (cm. 6.2.4)

6.2.5 Paspywatlowmm KpytTawmm MmomeHT U,

PaspylwatoLmm KpyTAWwmnMmn MOMEHT onpeaensitoT B creLnanbHOM YCTPOUCTBE, N300paXKeHHOM Ha pUCYH-
Ke 6. YCTPOUCTBO ANA onpeaeneHns KpyTawero MoMeHTa AOIMKHO UMEeTb TOYHOCTb Kak MUHUMYM 7 % MUHN-
ManbHOro 3Ha4YeHus1, ykasaHHoro B Tabnuue 4.

Peabba BUHTa AoMmKHa ObITh 3a)KaTa Ha ANUHY 0OHOro AnameTpa B pa3beMHOW MaTpULE C MMyXUM OTBEp-
CTUEM TaK, YTODbI MMHUMYM ABa NOMHbLIX BUTKA pe3b0bl HAaXoAUNUCh Haa 3aKUMHbBIM YCTPOUCTBOM.

KpyTawmn MOMeHT cneayeT NnpuknagbiBaTth KBUHTY 40 NOABNEHUA paspyLlueHna. BUHT AOIMKeH BblAepXKN-
BaTb 0e3 paspyLlUeHUst MUHUMAaNbHbLIN KPYTALLMA MOMEHT, YKa3aHHbIWU B Tabnuue 4.

T — pa3beMHbIN 3aXXUM; 2 — TNIYX0e OTBEPCTUE

PUCYHOK 6 — YCTPOUCTBO ANs onpeaeneHns paspylanwero Kpyrsuwero momeHta Mg (6.2.5)
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6.2.6 UcnbiTaHne Ha pa3pbIB Ha KOCOU Wanbe 60NTOB U BUHTOB U3 MApPTEHCUTHDLIX CTaneun
NcneiTaHne nposoasat no NCO 898-1, pazmepsbl Wandbl npuBeaeHsl B Tabnuue 6.

Tabnwuwya 6 —Pasmepbl KOCOW LWanbobl

HoMUHanNbHLIM AnameTp pe3bbbl bonTta
U BUHTA d, MM

BonTbl U BUHTBI ¢ ONTUHOW rNagkon YacTu
CTepxHs [ =22 d

BONTbl U BUHTEI ¢ pe3bbon OO0 rONIOBKU UMK
ONUHOW TMNAaaKou HYacTU CTEePXKHSA ZS <2d

d <20

10° £ 30’

6° = 30

20 < d <39

6° + 30

4° + 30

6.2.7 UcnbiTaHne HaTBepaocTb HB, HRC unn HV
McnbiTaHne Ha TBepaocTb NpooadaT no MCO 6506 (HB), MCO 6508 (HRC) unnMCO 6507-1 (HV). B cnop-
HbIX cny4vyadax pellaroLwuM ycnoBmMemM Ang npueMkn aBndeTcsa UcnbliTaHMe Ha TBepaocTb no Bukkepcy (HV).
McnblTaHMe Ha TBepAoCTh cneayeT NpoBOAUTL Ha KOHUe O6onTa, Ha NOMOoBMHE paguyca Mexay LeHTPpoM Y
MOBEPXHOCTLIO Pe3bbbl. B CNOpHBIX Cnyvaax 3Ty 30HY BblOMpaoT Ha paccToaHnn 1d oT KoHua bonTa.
3HaveHns1 TBepPaAOCTU A0IDKHBI ObITh B Npeaenax, ykasaHHbIX B Tabnuue 3.

10
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[MpnnoxeHwne A
(obsizaTenbHOE)

HapyxHaa pe3b6a. OnpeageneHune nnowagn pac4eTHoro cevyeHua 6onra

[lnowaab pac4YeTHOro ceveHnst A, BbIYMCNAOT Mo opmyrne

As nom = (dz +d3]2
r 4 2 1

rae d,?) — HoOMUHanbHbIN cpeaHui auameTp peabbb;

d, — BHYTPEHHWW ANameTp pe3bObl, BbiMncisembin no popmyne d, = d, — H/6 (d, — HOMUHaNbHbIV Da30BbIV BHYT-
PEHHUW AnameTp pe3bbbl, H — BbICOTa NCXOOHOIO TPEYronbHUKA pe3bbbl).

Tabnwunua A1 — HommHanbHas nnowaab PpacyeTHOro CeYeHns Ans KPYNHOM N MENKON pe3bbibl

HomuHanbHaA nnowanb HoMuUHanNbHaA nnowanb
C MenkKum Larom pesnbinl
C KpynHbIM LLArom pe3bbbl d PacCH4eTHOro ceveHus Asmm, d x P PAacYETHOro CevYeHus As,n o’

MM? MM?
M1,6 1,27 M8 x 1 39,2
M2 2,07 M10 x 1 64,5
M2,5 3,39 M10 x 1,25 61,2
M3 5,03 M12 x 1,25 02,1
M4 8,78 M12 x1,5 88,1
M5 14,2 M14 x 1,5 125
MG 20,1 M16 x 1,5 167
M8 30,0 M18 x 1,5 216
M10 58 M20 x 1,5 272
M12 84,3 M22 x 1,5 333
M14 115 M24 x 2 384
M16 157 M27 x 2 4906
M18 192 M30 x 2 621
MZ20 245 M33 x 2 761
M22 303 M36 x 3 865
M24 353 M39 x 3 1030
M27 459
M30 561
M33 694
M36 817
M39 Q76

V' P — war menkoin pe3b6bi.

) Cm. NCO 724.

11
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[MpnnoxeHwe B
(cnpaBo4HoOe€)

OnucaHne KNaccoB U MapoK HepXaBeLWUuX ctanein

B.1 Obwee onncaHune

B NCO 3506-2, MCO 3506-3 n HacTosilwem cTaHaapTe onncanbl ctann mapokot A1 go A5, otC1 ao C4 n F1, BXoasi-
LLiMe B COCTaB CleayoWwmnX KIaccoB cTanen:

aycteHuTHasa ctanbe  oT A1 o A5;

MapTteHcuTHasi ctanb o1 C1 oo C4;

dheppuTHast cTanb F1.

B AaHHOM NpUNOXEHUN ONUCaHbl XapaKTEPUCTUKN NEPEHNCTTIEHHBLIX KITACCOB N MAaPOK CTarneu.

TakkKe B JaHHOM MPUNoOXeHUU NpuBeaeHa MHQoOpMaLUns 0 HECTaAaHOAPTU3NPOBAHHOM Knacce ctanem FA, nmetowem
PEPPUTHO-AYCTEHUTHYIO CTPYKTYPY.

B.2 CtannknaccaA (C ayCTEHUTHOWN CTPYKTYypoOW)

B NCO 3506-2, NCO 3506-3 n HacTosiwemM cTaHaapTe onncaHbl NATb OCHOBHLIX MAPOK ayCTEHUTHBLIX CTanen — oT
A1 0o A5. Ctanu sTux MapoKk HE MOTyT NOABEPraTbCsH 3akarnke n 06bIYHO HEMArHUTHbIE. NS NOBbILWEHUSA N3HOCOCTOUKOCTH
B cTanun mapok ot A1 go A5 moxet bbITb AobaBneHa medb, Kak ykaszaHo B Tabnuue 1.

[nsa HecTabunmnanpoBaHHbIX cTanen mapok A2 n A4 npumeHnmo crnegytoLlee.

Tak Kak okcng Xpoma NoBbIWAaET KOPPO3UNOHHYIC CTOUMKOCTb CTanu, Ansd HectabnnmnanpoBaHHbIX cTanen uMmeeT DOorb-
LLIOe 3HaYeHne HU3Koe cogepxaHne yrnepoga. /13-3a BbICOKOU NPUTArMBaeMOCTU XpOMa U yrrnepoga BMecTo oKenga Xxpoma
nony4vaeTcs kKapoug Xpoma, 0CoBeHHO Npu NOBLIWEHHLIX TEMNepaTypax (CM. npunoxexue G).

[ns ctabunnanpoBaHHbIX cTanen mapok A3 n AS npumeHnmo criegytoLlee.

anemeHTbl T1, Nb nnn Ta Bo3gencTBytoT Ha yrnepoa, No3BONAT OKCNAy Xpoma nposiBUTe CBOM CBOUCTBA B MOJTHOW

Mepe.

[nsa npumeHeHns B OTKPbITOM MOPE UK NOXOXNX YCNOBUSIX TPEBYIOTCA CTanu ¢ cogepxaHnem npumepHo 20 % Xpo-
mMa n Hukensa m ot 4,5 % no 6,5 % monnbaeHa.

B cny4vae BbICOKON BEPOATHOCTU KOPPO3UKM AOSIKHbI BbITh NPOBEAEHBI KOHCYIbTALUMK C 3KCNEPTaAMM.

B.2.1 Ctann mapku A1

Crtanun mapkm A1 paspaboTtaHbl A4ns NPUMEHEHUA B MalLMHOCTPOEHUN. 13-3a BbICOKOro coaepXaHus cepbl cTanu
3TON MapPKN MeHee KOPPO3NOHHO-CTONKUE, YEM APYrve MapKu ctanen 3Tou rpynnbi.

B.2.2 Ctanun mapkun A2

Ctanun mapkm A2 ssBNsA0TCA Hanbornee 4acTto NpUMeHseMbiMU HepXXaBetowmmm ctansamu. OHM NPUMEHSAOTCH ANs
KYXOHHOro obopyaoBaHUs U annapatoB AMs XMMUYECKOW NPOMbIWNEHHOCTU. CTann 3TOW MapKn HENPUMEHUMbI MPW
NCMONb30BaHUN HEOKUCNAIOLWEN KUCIOThI U XIMopocoaepxawmnx coeanHeHnn, Kak, Hanpumep, B MOPCKOW BOAE U NnaBa-
TenbHbIX baccenHax.

B.2.3 Ctanun mapku A3

Ctanun mapku A3 AaBNsA0TCHA CTabMnmn3anpoBaHHbIMU HEPXKABEOLWMMN CTansiMy Co CBOUCTBaMM ctanen mapkm A2Z.

B.2.4 Ctann mapku A4

Ctanun mapku A4 KUCNOTOYCTONYUBLIE, NEMMPOBAaHbI MONMDBAEHOM 1 BoNee KOPPO3NOHHO-cTonkne. Ctanm mapku A4
Hanbonee BoCcTpeboOBaHbl B ByMaXXHOW MPOMbILWLITEHHOCTHU, TaK KaK 3Ta Mapka paspabortana ans paboTtbl C CEPHOWN KUCIO-
TOW (NO3TOMY A@HHOMY COPTY NPUCBOEHO HA3BaHUE «KUCIOTOYCTOUUMBLIEY ), @ TAKXE B HEKOTOPOW CTEMEHN NOAXOAAT ANSA
paboTbl B Xnopocogepxaweun cpege. Ctanm mapkm A4 Takke 4acTo NPUMEHSIOT B MULLLEBOW M KOPpabnecTponTenbHOW NPOo-
MbILLJTTEHHOCTM.

B.2.5 Ctann mapkun A5

Ctanun mapku A5 aBnsATCA CTabUNMM3npoOBaHHBIMU KUCITOTOYCTOMYMBBLIMU CTaANSIMN CO CBOUCTBaMM CTalnen map-
Kn A4.

B.3 CtannknaccaF (c depputHOMN CTPYKTYpOMN)

B NCO 3506-2, NCO 3506-3 n HacTosilwem cTaHgapTe onncaHa oaHa mapka pepputHbix ctanen F1. Ctanm atoro
knacca obblvHO HE A 0NYCKAETCH NOABEPraTh 3aKarnke U He crieayeT NogBepraTth 3akarke B TEX Cly4vasixX, Korga oHa BO3MOX-
Ha. Ctanu mapkn F1 — marHnTtHble.

B.3.1 Ctannmapkn F1

Ctanun mapku F1 06bIMHO MCNONb3YIOT ANl HECNOXHOIro 060pyaoBaHUS, 3a UCKNIOYEHNEM CynepdeppruToB, UMELD-
LLIMX OYMEeHb HU3KOE Coaep KaHne yrrepoga v asorta. [ akme ctanm MmoryT 3aaMmeHsATb cTann Mmapok AZ2n A3 nncnonb30BaTbCH B
cpeie C BbICOKUM CoaAepXaHNeM Xropa.

B.4 CtannknaccaC (C MAPTEHCUTHOWN CTPYKTYpPOMN)

B NCO 3506-2, NCO 3506-3 n HacTosAWEM cTaHaAapTe onncaHbl Mapkmn mapteHcuTHbIX ctanen C1, C3 n C4. Ctanwu
3TOrO Krnacca MoryT 3akanuBaTbCs 40 O4E€Hb BbICOKOM NPOYHOCTU. CTanu 3Toro Krnacca — MarHUTHbIE.

12



OCT P UCO 3506-1—2009

B.4.1 Ctann mapkn C1

Ctanun mapkn C1 nMmeroT orpaHnYeHHY KOPPO3NOHHYIO CTOMKOCTL. OHM NPUMEHSIOTCA B TypObuHax, Hacocax n ans
HOXEW.

B.4.2 Ctannmapkn C3

Ctanu mapku C3 nmerT OrpaHNYeHHYI0 KOPPO3UOHHYKO CTOUKOCTb, XOTH U Ny4wWwyto, 4em ctanu mapkn C1. OHu npu-
MEHSIOTCSH B HAcocax v KrnarnaHax.

B.4.3 Ctann mapkun C4

Ctanun mapkm C4 nMeroT OrpaHNYEeHHyY0 KOPPO3UOHHYID CTOMKOCTb. OHM MPUMEHSATCHA B MALWWHOCTPOEHUN, B
OCTarbHOM OHU CXOXK co cTansamum mapkm C1.

B.5 CtannknaccaFA (c heppnUTHO-ayCTEHUTHOWN CTPYKTYPOWN)

Ctanu knacca FA He onucanbl B MCO 3605-2, MCO 3605-3 n HacTosIweM cTaHaapTe, HO, BECbMa BEPOATHO, byayT
onucaHsl B byayuiem.

CTanu aToro knaccaHasblBatoT gynnekcHbIMu ctanssMmu. [Nepsble ctanu knacca FA umenu HeEKOTopble HEAOPABOTKMY,
KOTOPbI€ ObINKU YCTPAHEHbI B CTansX, pa3paboTaHHbiX B nocrnegHee pems. Ctanm knacca FAnydwe, yem ctanm mapok Ad m
A5, ocobeHHO No NPOYHOCTHLIM XapakTepuctukam. Ctanum knacca FA Takke umeroT NOBbILLEeHHOEe CONPOTUBIIEHNE TOYEY-
HOW 1 U3NTOMHOW KOPPO3UMWN.

[TpuMepbl XUMUYECKOTo COCTaBa cTanemn 3Toro Knacca npuseaexol B Tabnuue B. 1.

Tabnwuua B.1— Xumnyeckun coctaB PeppUTHO-ayCTEHNTHLIX CTalNen

XumMmnyecknu cocrtae, %

Knacc ctanu

C, He Donee Si Mn Cr NI Mo N
DepPUTHO- 0,03 1,7 1,5 18,5 5 2.7 0,07
ayCTEHUTHbIE 0.03 < 1 <9 29 5.5 9 0.14

13
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Tadbnuwua C.1

XUMUYEeCKUN cOoCTaB HepXkaBewLwWwUx ctaneun (Boiaepxkn ns NCO 683-13:1986)

Mpunoxexnne C
(cnpaBo4HoOe€)

XumMmnieckun coctas, %) O603Ha-
TMI‘I HeHie
) _ MapPKU
i-:;laz) Si Mn P . | Se, e | Kpenex-
C S N Al Cr Mo Nb Ni MEHEee T Cu HBIX "'ﬁﬂe'
He Bonee ™)
OeppuUTHbIE CTanw
8 0,08 max 1.0 | 1,0 | 0,040 | 0,030 max — — 116,0—18,0 — — 1.0 max — — — F1
8b | 0,07 max 1.0 | 1,0 | 0,040 | 0,030 max — — 116,0—18,0 — — 1.0 max — | 7x%C<11| — F1
9¢c | 0,08 max 1.0 | 1,0 | 0,040 | 0,030 max — — 116,0—18.0 | 0.90—1.30 — 1.0 max — — — F1
F1 10,025max”| 1.0 | 1.0 | 0,040 | 0.030 max | 0,025 max>| — [17.0—19.0 | 1.75—2.50 _9 0.60 max — _9 — F1
MapTeHCUTHbIE CcTanm
3 0,09—0.15 | 1,0 | 1.0 | 0,040 | 0,030 max — — 111,5—13,5 — — 1.0 max — — — C1
7 0,08—0.15 | 1,0 | 1.5 | 0,060 | 0,15—0,35 — — [12.0—14.,0 | 0.60 max” — 1.0 max — — — C4
4 0,16—0.25 | 1,0 | 1.0 | 0,040 | 0,030 max — — [12.0—14,0 — — 1.0 max — — — C1
9a |0,10—0,17 | 1,0 | 1,5 | 0,060 | 0,15—0.34 — — 1155—17.5 | 0.60 max” — 1.0 max — — — C3
ob [0,14—023 | 1,0 | 1,0 | 0,040 | 0,030 max — — 115,0—17.,5 — — 1.5—2.5 — — — C3
5 026—0.35 | 1,0 | 1.0 | 0,040 | 0,030 max — — 112.0—14.0 — — 1.0 max — — — C1
AYCTEHUTHbIE CTanw
10 0,030 max | 1,0 | 2.0 | 0,045 | 0,030 max — — 117.0—19.0 — — 9.0—12.0 — — — A2%)
11 | 0,07 max 1.0 | 2.0 | 0.045| 0,030 max — — 117.0—19.0 — — 8 0—11.0 — — — A2
15 | 0,08 max 1.0 | 2,0 | 0.045| 0,030 max — — [17,0—19.0 — — 9.0—12.0 — |5x%C<08| — A3
16 | 0,08 max 1.0 | 2,0 | 0.045| 0,030 max — — 117.0—19,0 — 10 x%C <1,0 |9,0—12.0 — — — A3
17 10,12 max 1.0 | 2,0 | 0,060 | 0,15—0,35 — — [17.0—19,0 19 — 8 0—10,0"| — — — A
13 | 0,10 max 1.0 | 2.0 | 0.045| 0,030 max — — 117.0—19,0 — — 11,0—13.0 | — — — A2
19 0,030 max | 1,0 | 2,0 | 0,045 | 0,030 max — — 116,5—18,5 | 2,0—2.,5 — 11,0—14,0 | — — — Ad
20 | 0,07 max 1.0 | 2,0 | 0,045 | 0,030 max — — 1165—185 | 2.0—2.5 — 10,5—135 | — — — Ad
21 | 0,08 max 1.0 | 2,0 | 0,045 | 0,030 max — — 1165—185 | 2.0—2.5 — 11.0—14.0 | — |5x%C<08| — A5Y)
23 | 0,08 max 1.0 | 2,0 | 0,045 | 0,030 max — — |165—185 | 20—25 [10x%C<1.0[11,0—140 @ — — — A5Y)
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OkonyaHue mabnuusi C. 1

Xumnieckunn coctaB, %" Obo3Ha-
"YeHUe
Tun MapKu
cTa- Si | Mn P Kpenex-
2
nu? C S N Al Cr Mo Nb3) Ni 58, He T Cu | M
MeHee n3ne-
He bonee nun?®
AyCTEHUTHbIE CTanwu
19a |0,030max | 1,0 | 2,0 | 0,045 | 0,030 max — — 1 16,5—18,5 2,5—3,0 — 11,5—14,5 — — — A4
20a | 0,07 max 1,0 | 2,0 10,045 | 0,030 max — — 116,5—18,5 2,5—3,0 — 11,0—14,0 — — — A4
10N 0,030 max | 1,0 | 2,0 | 0,045 | 0,030 max | 0,12—0,22 | — |17,0—19,0 — — 3,5—11,5 — — — AZ
19N 10,030 max | 1,0 | 2,0 | 0,045 | 0,030 max | 0,12—0,22 | — | 16,5—18,5 2,0—2,5 — 10,5—13,5 | — — — A4°)
19aN | 0,030 max | 1,0 | 2,0 | 0,045| 0,030 max | 0,12—0,22 | — |16,5—18,5 2,5—3,0 — 11,5—14,5 | — — — A4®

R ONEMEHTBI, HE VKa3aHHbIE B ﬂ,aHHOﬁ TEISJ'IMLI,E, HE AOO0JIKHbI ,EI,O6EIBJ'IFITI:CFI B cTanb 6e3 cornaweHus MeXAY N3rotoeuTesieM u I'IOTp86MTEJ'IEM ctalnn, 3a UCKIKYeHN-
eM 3JNNIeEMEeHTOB, lNnpeiHa3Ha4vYeHHbIX AJ14 3aBepLUEeHUA MNi1aBIlieHnA. ﬂ,Oﬂ}I{HbI ObITb NMPUHATHI BCE HEOGXOJEI,MMI:IE MepPbl NPeaOCTOPOKHOCTH, YTOOBbI NnpeaoTBpaTuTb MNoria-
AdaHne B CTallb U3 OTX040B U MaTepunarioe, MCnoJib3dyemMbiX MNnpu rnpon3sogcrtee, arieMeHToB, KOTOPble MOIYT NMOBIMUATDL Ha MNPOYHOCTb, MeXaHU4YeCKUe CBOUCTBA W

NPUMEHAEMOCTb CTaru.
) Homepa TUMNOB BpeMeHHble 1 ByayT NnepecMoTpeHbl NP M3JaHuK COOTBETCTBYIOLLEro CTaHaapTa.

) TaHTan 0603Ha4YeH Kak HUOGUIA.
*) He no MCO 683-13.
°)(C + N) He Bonee 0,040 %.

°)8 x(C + N) < (Nb + Ti) < 0,80 %.
"' Mo cornacoBanwio, npun opopmMIieHMn 3akasa, ctanb gonyckaertcs nocrasnate ¢ cogepxaHnem Mo 0,20 %-—0,60 %.
%) Bbicokasi CTOMKOCTb K MEXKPUCTanIMTHON KOPPO3UW.
) CTabunuampoBaHHbie cTanm.
9 UarotoButenb moxeT gobasute monuéaer 0o 0,70 %.
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Mpnnoxenwne D
(cnpaBo4HoOe€)

HepxaBerwue ctanum gnd XonoaHou Bbicaaku U WUTaAaMNoOBKU (BblaepXku ns NCO 4954:1993)

Tabnwua D.1

Tun ctanu (o6o3naveHue)’

Xumudeckuin coctas?), %

Obo3HaveHue
. MapKu
[lo NCO > Mn > S | KpeneXHbIX
Homep HanmeHoBaHue 4954 C Cr Mo Ni [lpovue nanenuin’)
He bonee
OeppuTHbIE CTanNM
/1 [ X3Cr17E — < 0,04 1,00 | 1,00 0,040 | 0,030 | 16,0—18,0 <1,0 F1
712 | X6Cr17E D 1 < 0,08 1,00 | 1,00 0,040 | 0,030 | 16,0—18,0 <1,0 F1
713 | X6CrMo 17 1E D 2 < 0,08 1,00 | 1,00 0,040 | 0,030 | 16,0—18,0 | 0,90—1,30 <1,0 F1
74 | X6Crl112E — <0,08 1,00 | 1,00 0,040 | 0,030 | 10,5—12,5 < 0,50 T 6 x%C <1,0 F1
75 | X6CrNb12E — <0,08 1,00 | 1,00 0,040 | 0,030 | 10,5—12,5 <0,50 Nb: 6 x%C <1,0 F1
MapTeHCUTHbIE cTanwu
6 | X12Cr13 E D 10 0,90—0,15 | 1,00 | 1,00 0,040 | 0,030 | 11,5—13,5 <1,0 C1
77 ([ X19CrNi16 2 E D 12 0,14—0,23 | 1,00 | 1,00 0,040 | 0,030 | 15,0—17,5 1,5—2,5 C3
AyCTEHUTHbIE CTanw
/8 | X2CrNi18 10 E D 20 < 0,030 1,00 | 2,00 0,045 | 0,030 | 17,0—19,0 9,0—12,0 A2Y
79 | X5CrNI189 E D 21 < 0,07 1,00 | 2,00 0,045 | 0,030 | 17,0—19,0 3,0—11,0 AZ
80 | X10CrNi189 E D 22 <0,12 1,00 | 2,00 0,045 | 0,030 | 17,0—19,0 3,0—10,0 AZ
81 | X5CrNi18 12 E D 23 < 0,07 1,00 | 2,00 0,045 | 0,030 | 17,0—19,0 11,0—13,0 AZ
82 | X6CrNI18 16 E D 25 < 0,08 1,00 | 2,00 0,045 | 0,030 | 15,0—17,0 17,0—19,0 AZ
83 | X6CrNiTi1810E D 26 <0,08 1,00 | 2,00 0,045 | 0,030 | 17,0—19,0 9,0—12,0 | TI: 5x% C <£0,80 A3
84 | X5CrNIMo17122E D 29 < 0,07 1,00 | 2,00 0,045 | 0,030 | 16,5—18,5 | 2,0—2,5 |10,5—13,5 A4
85 | X6 CrNIMoTi17122E D 30 <0,08 1,00 | 2,00 0,045 0,30 16,5—18,5 | 2,0—2,5 | 11,0—14,0 | Ti: 5 x% C <0,80 AbS
86 |[X2CrNIMo17133E — < 0,030 1,00 | 2,00 0,045 | 0,030 | 16,5—18,5 | 2,5—3,0 | 11,5—14,5 A4Y
87 | X2CrNiIMoN 17133 E — <0,030 1,00 | 2,00 0,045 | 0,030 | 16,5—18,5 | 2,5—3,0 | 11,5—14,5|N: 0,12—0,22 A4Y
88 | X3CrNICu1893E D 32 <0,04 1,00 | 2,00 0,045 | 0,030 | 17,0—19,0 3,5—10,5 |Cu: 3,00—4,00 AZ

B NnepBou rpade npmBeaet

bl NOCneaoBaTenbHble HOMepa. Bo BTopoun rpade npuBegeHbl 0603Ha4YEHUA B COOTBETCTBUM C CUCTEMON, NpeanoxeHHon MexayHa-
POAHbLIM TexHu4Yeckum kommtetom MCO/TK 17/T1IK 2. B TpeTtben rpade npusegeHsl yctapeswmne Homepa no MCO 4954 (nepecmoTtpeH B 1993 r.).

%) AnemMeHTbl, He yKa3aHHble B AaHHOW Tabnuue, He AO0MKHbI A406aBNATLCH B CTanb 6€3 cornaweHus Mexay U3roToButernem n notpebutenem cranm, 3a UCKIMIOYEHN-
eM 311EMEHTOB, NpegHa3HavYeHHbIX AnsA 3aeplieHns nnasneHus. JomxkHol ObITb MPUHATBI BCEe HEOOX0AMMbIE MepPbl NPEA0CTOPOXHOCTU, YTODLI NpeaoTBpaTUTL NoNa-
OaHne B CTanb U3 OTXO0A40B U MartepunanoB, UCNOJb3yeMbIX NPV NPOU3BOACTBE, 3MIEMEHTOB, KOTOPbLIE MOIYT MOBJINATE HA NPOYHOCTb, MEXAHNYECKUE CBOUCTBA W

NMPUMEHAEMOCTDb CTallN.

*) He no NCO 4954.
*) OueHb BbicOKOE CONPOTUBNEHNE MEXKPUCTANINMUTHON KOPPO3UNN.
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[MpunoxeHune E
(cnpaBo4HOe€)

OCT P UCO 3506-1—2009

AyCTEHUTHbIE HepXaBerLme cTanm ¢ ocodbou CTOMKOCTBIO K XNopuaam,
BbI3bIBaOLWMM KOPPO3UOHHbIe HanpsXXeHUs

(Bblaepxkn 13 EH 10088-1:1995)

OnacHoOCTb paspyweHus 6onNToB, BUHTOB U LWNUIEK NO4 AEUCTBUEM XNOPHON KOPPO3nKU (Hanpumep, BHYTPU MNniaBa-
TENbHbIX DACCENHOB) MOXET ObITb YMEHbLUEHA, ECNU MPUMEHATb MaTepUansbl, ykasaHHble B Tabnuvue E.1.

Tadbnwua E.1

Xumudecku coctas, %

AYyCTEHUTHbIE
HepXaBekLlune Crtalin C Sj M = S
(0Db03HavYeHue/HoMep |
vaTepuana) N Cr Mo Ni Cu
He bonee
X2CMNIMONTZ-13-5 1 503 | 10 | 2.0 | 0,045 | 0,015 |012—0,22 | 16,5—18.5 | 4,0—5.0 | 12,5—14.5
(1.4439)
ﬁ?éggﬂoc:uzs-zo-s 0,02 | 07 | 20 |0030|0010| <015 |190—21,04,0—5,0|24,0—26,0 1,2—2.0
ﬁ?é%yo(:ums—zm 0,02 | 05 | 1,0 0,030 0010 |0,15—0,25|19,0—21,0 6,0—7,0  24,0—26,0 | 0,5—1,5
. -3 1)
ﬁzﬂggﬂomzw 0,03| 10 | 2,0 | 0,035 0,015 |0,10—0,22 |21,0—23,0 2535 4565

R AYCTEHUTHO-(PEPPUTHBIE CTanNMW.
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MpunnoxeHnwne F
(cnpaBo4HoOe€)

MexaHu4yeckme cBONCTBa NPU NOBbILLUEHHbLIX TeMNepaTypax,
npMMeHeHue NPpU HU3KUX TeMnepartypax

[TpnmeyaHune—EcnnbonTbl, BUHTBI M LUMUIBKU MPABUINBbHO PACCHUTAaHbI, TO CONPSPKEHHbIE rAnKn DyayT aBTo-
MaTUYECKN MM COOTBETCTBOBaTh. CneagoBaTenbHO, B Criyvae NPUMEHEHUs NPY MOBbILWEHHbIX UITM HU3KKX Temneparypax
AOCTATOYHO YYMTbIBATb TOMBKO MEXaHU4eCcKne CBOMCTBa BDONTOB, BUHTOB U LUMWIIEK.

F.1 CHuXeHune npeagena  TeKy4eCcTy Ui YCNOBHOIO npeaena TeKy4yeCcTy NPy NOBbIWEHHbIX TeMnepaTypax

3Ha4YeHus, yKa3daHHble B JaHHOM NPUNOXEeHUW, TONbKO cripaBoYHble. [ToTpebutenn gonXHbl NOHMMAaTb, YTO PaKTn-
YECKN XMMUYECKas cpeaa, HarpyXeHme yCTaHOBIMEHHbIX KPEneXHbIX U34ennm n okpyxarwwas cpeaga MmoryT 3Ha4MTENbHO
oTnunyaTbes. Ecnn Harpy3km HENOCTOSAAHHBI M NEPUOA AENCTBUA NOBbILWLEHHbIX TEMOEPAaTYP 3HAYUTENbHbBIM UITY BbICOKA BO3-
MOXXHOCTb KOPPO3UOHHbIX HAMPSKEHUW, TO NOTPEBUTEND AOMKEH KOHCYNbTUPOBATBLCS C U3rOTOBUTENEM.

3HaveHusAnpeaena Teky4ectu R, UnNn ycrnoBHOro npeaena Teky4ecTu RpO > NPV NOBbILLEHHbIX TEMNEpaTypax B MNpo-
LEeHTaxX OT 3HA4YEeHUN NPU KOMHATHOW TeMNepaType ykasaHbl B Tabnuue F. 1.

Tabnwnua F.1— BnusaHne temnepatypbl Ha Re. 1 Ry 2

R, n RpU,Z’ %, npu Temneparype
Mapka ctanu
100 °C 200 °C 300°C 400 °C
AZA4 85 30 75 70
C1 05 Q0 80 65
C3 90 35 30 60

[TpumMmeyaHune— 3HavyeHns NPUMEHNMbI TONBKO ANs Knacco. npodHoctn 70 n 80.

F.2 TpnmeHeHne Npu HN3KMNX TeMnepaTtypax
[TpmeHeHne BONTOB, BUHTOB U LUMUINEK U3 HEPXKABEIOLWMX CTaNnen Nnpu HU3KNX TemMnepaTtypax cm. tabnuuy F.2.

Tabnwuua F.2—TlpumenHeHne 60NTOB, BUHTOB U LLUMUITEK N3 HEPXKABEIOLWMX CTaNen Npu HU3KNX TeMnepaTtypax (TolNb-
KO ayCTEHUTHbIE CTarnwn)

Mapka ctanu HuwxHUK npeaen padbovnx temnepaTtyp npu ANUTENbLHOM OSUCTBUM

AZ 200 °C
GonTsl ¥ BUHTB! —60 °C

LHnunnbku —200 °C

A4

R B cBA3W ¢ HAann4mnem Nnernpyrero arieMeHTa Mo cTabmnbHOCTL dyCTeHUTa YMEHbLLIAETCH U MNepexogHasd TeMlle-

patypa CMeLlaeTcs B CTOPOHY Bornee BbICOKMX 3HAYEHUW, €CNN B NPOLECCE N3FOTOBINEHUS KPENEXHbIEe N3aenuns noa-
BEPrarincb BbICOKOW CTerneHun aedopmaymm.
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MpunoxeHvne G
(cnpaBo4HOe€)

TeMnepaTypHO-BpeMeHHada guarpaMmmMma MeXxXKpUuctanriMTHOU KOppo3uu
B ayCTEHUTHOU HepXaBewllen ctanu Mapkm A2

Ha pucyHke G.1 nokazaHo npubnmnantenbHOe BPEMS MOSIBIIEHNS PUCKA MEXKPUCTANMMTHON KOPPO3UN ANd aycTe-
HUTHOW HEPXXaBetLwen ctanum mapku A2 (ctanm 18/8) ¢ paanunyHelM cogepxaHnem yrnepoga npu temnepatype ot 550 °C go
025 °C.

O
I
o
-
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.
-
-

500 1000 X

PucyHok GG.1

19



OCT P UCO 3506-1—2009

Mpnnoxenve H
(cnpaBo4HoOe€)

MarHuTHble CBOUCTBa ayCTEHUTHbLIX HepXaBekLWUxX ctaneun

Bce KpenexHble n3gaeliind na ayCtTeHUTHbIX HEPXXaBeoLWNX cTanewu NP HOpPMalibHbIX YCITOBUAX — HEMAITHUTHbBIE, HO

nocne XxonogHoro eopMmnpoBaHnNs MOTYT NPOSIBNIATb MarHUTHbIE CBOUCTRA.
Kaxabin matepman xapakrepuayeTcs CnoCODHOCTbIO HAMarHMYMBaTbCs, 3TO MPUMEHUMO U K HEPXKABEIO MM CTa-

naAM. [NonHOCTBIO HEMAarHUTHBIM MOXET ObITb TOMNMBbKO BaKYyM. MarHHTHyPO NMPOHNUaeMOCTb MaTepuaria obosHavaT I(OSC'D-
d)MLI,MEHTOM Mo, NMNOKa3blBakWMM OTHOLWIEHUNE MarHNTHOW NMPOHNUAEMOCTN MaTtepunalia K MarHUTHOW NMPOHNUAEeMOCTH

Bakyyma. Matepuan UMeeT HU3KyH0 MarHMTHy0 NPOHNLAeMOCTb, €CNK ero Ko rumMeHT p 6nmM3okk 1.

lTpumepsi:

A2: p.=1,8;
Ad: u_=1,015;
A4L: n = 1,005;
F1: pn_=3.
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Mpunoxenve OA
(cnpaBo4HOe€)

CBeAeHNA 0 COOTBETCTBUU CCLINMTOYHbIX MeXAYHapoAHbIX CTaHAapTOB
CCbINMOYHbIM HaluUuoHanbHbIM cTaHaapTaMm Poccunckoum ®@epgepaunum
N AeUCTBYKOLUM B 3TOM KauyeCTBe MeXrocygapcTBeHHbIM cTaHOapTam

OBo3Ha4vYeHne CCbINOYHOro CraneHE
MEXOYHAPOOHOro COOTRETCTRIS Obo3Ha4vYeHue U HAaMMEHOBaHWe COOTBETCTBYIOLLErO HAUMOHANBHOrO cTaHaapTa
cTaHaapTa

NCO 68-1 MOD [[OCT 9150—2002 (MCO 68-1:1998) «OCHOBHbIE HOPMbI B3aNMO3aMEHSIE-
mocTn. Pe3bba meTtpuyeckas. [Mpodunb»

NCO 261 MOD [[OCT 8724—2002 (NCO 261:1998) «OCHOBHbIE HOPMbI B3aMMO3aMEHSsIe-
mocTu. Pe3bba meTtpuyeckast. nameTtpbl n warmy»

NCO 262 — *

NCO 724:1993 MOD [[OCT 24705—2004 (MCO 724:1993) «OCHOBHblE HOPMbI B3aUMO3aMEHS-
emocTun. Pe3bba meTpuyeckas. OCHOBHbIE pa3Mepbl»

MCO 898-1:1999 MOD [[OCT P 52627—2006 (MCO 898-1:1999) «bonTbl, BUHTbI U WNUNbKU. Me-
XaHN4eCKne CBONCTBA U MeTOAb! UCTbITAHUN Y

NCO 3651-1 — *

NCO 3651-2 — *

NCO 6506:1981 NEQ [OCT 9012—59 «Metannbl. MeTtoa wamepeHuss TBepaoctTn no bpwu-
HENMo»

NCO 6507-1:1997 IDT [OCT PWNCO 6507-1—2007 «MeTtannsl n cnnasebl. 3mepeHne TBEpOOCTU
no Bukkepcy. Yactb 1. MeTtog namepeHus»

NCO 6508:1986 NEQ [OCT 9013—59 «MeTannel. Metoa namepeHus tBepaoctu no Pokeenny»

NCO 6892 — *

NCO 8044 — *

* COOTBETCTBYIOLWMN HAUMOHANbHbIN cTaHA4ApT OTCyTCTBYET. 10 ero yrBepxgeHus pekoMmeHgyeTcs NCnonb3oBaTh
nepeBoq Ha PyCCKNN SA3blK 4aHHOIo MeXayHapoaHoro ctaHgapra. [lepesog gaHHOro MexgyHapoaHoro craHgapTra Ha-
xoautcsa B PegepanbHOM MHPOPMALMOHHOM (POHAE TEXHUYECKUX PEernameHToB U CTaHJapTOB.

[TpnmeyaHwmne—BHracroauwen Tabnuue NCnonb3oBaHbl Cnegylolme yenoBHble 0603HAYEHNSA CTENEHN COOT-
BETCTBUS CTAHOAPTOB:

- IDT — naeHTu4HbIE CTAaHOAPTHI;

- MOD — moandumumpoBaHHble cTaHOAPThI;

- NEQ — HesKBMBaneHTHbIE CTAaHOApPTHI.
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OCT P UCO 3506-1—2009

budnuorpadua

1] 1SO 683-13:1986, Heat-treated steels, alloy steels and free cutting steels — Part 13: Wrought stainless steels.
2] 1504954:1993, Steels for cold heading and cold extruding.

3] EN 10088-1:1995, Stainless steels — Part 1: List of stainless steels
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OCT P UCO 3506-1—2009

YAK 621.88:006.354 OKC 21.060.10 30 OKIT 16 0000

KntoyeBble cnoBa: OONTHI, BUHTHI, LUMNUMBKKW, MEXaHUYECKUE CBOUCTBA, METOAbI UCMNbITaHUN, cUCcTEMa ODO3Ha-
YeHU, MapKNPOBKa
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