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[lpeaucnoBue

Llenn u npuHuMnel ctTaHgapTusauum B Poccumnckon PeagepaumyctaHoBneHbl PegepanbHbIM 3aKOHOM OT
27 nekadbpst 2002 r. Ne 184-03 «O TeXHUYECKOM perynmpoBaHiun», a npasuna NnpuMeHeHnst HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccunckon depgepanmn.
OCHOBHbIE MNONOXEHUAY

CBeneHNnAa o ctaHaapTe

1 NMOAINOTOBJIEH ®eanepanbHbIM rocyaapCTBeHHbLIM YHUTapPHBIM NpeanpuatuemM «BcepocCUnUCKUn
Hay4Ho-UccnegoBaTenbCkMn  MHCTUTYT  cTaHgapTusauuMM U cepTudukaliam B MaWMHOCTPOEHUN»
(«BHUMHMALL» ) Ha ocHOBe CODCTBEHHOIO ayTEHTUYHOIMO NepeBoda cTaHaapTa, ykazaHHOro B NyHKTe 4

2 BHECEH TexHnueckum kommutetom no ctaHgaptTmusaumm TK 229 «KpeneXkHble nsgenumsa»

3 YTBEP>XXOEH N BBEAEH B AEVCTBWE MocTaHoBneHnem ®eaeparnsHoro areHTcTBa no TexHu4ec-
KOMY perynupoBaHunto nmetponorin ot 12 Hoso6ps 2010 r. Ne471-cT

4 HacTtoawnn ctaHaapTt naeHTndeH mexxayHapoaHomy ctaHgapty MCO 15330:1999 «M3pgenua kpenexx-
Hble. IcnbiTaHWne Ha npeaBapUTEnbHYO HarpysKy Ang obHapyXXeHusa BoaopoaHOro oxpynymeanHus. Metoq ¢
npuMeHeHneM napannenbHbiX Hecylux nosepxHocTen» (ISO 15330:1999 «Fasteners — Preloading test for
the detection of hydrogen embrittlement — Parallel bearing surface method»).

[Tpyn NpUMeHeHNN HaCTOoALLEro cTaHaapTa pekoMeHayeTcsl UICNONb30BaTb BMECTO CChINMOYHbIX MeXayHa-
POAHLIX CTAHOAPTOB COOTBETCTBYOLWME UM HauuoHanbHble cTaHgapTel Poccunckon @egepaln 1 MEXrocy-
OapcTBeHHble CTaHO4apTbl, CBeAEHUA O KOTOPbIX MpuBeaeHbl B AOMONMHUTENbHOM npunoxexHunn A

5 BBEAEH BIMEPBbBIE

VIHipbopmMmayuss o6 UBMEHEeHUSX K HacmosweMy cmaHoapmy rnybnuKkyemcs 8 eXe200H0 u3oasaeMoM
UHOopMaUlUOHHOM yKa3zamere «HayuoHalnbHbie cmaHoapmsai», a mekcem U3MeHeHUU U rMorpagoK — 8 eXXeMe-
CSYHO U30asaeMbiX UHGhOPpMaUUOHHbIX YKa3amernsx « HauuoHanbHblie cmaHoapmeiy. B cnyyae nepecmompa
(3aMeHbl) Unu OmMeHbi Hacmosauw,e20 cmaHOapma coomeemcemesyroujee yeeoomreHue byoem onybnukosaHo
8 e)XXeMeCsIYHO U30asaeMoM UHGPOpMaUUOHHOM yKa3amerie « HayuoHarnbHbie cmaHOapmebil»y. Coomeemcemaey-
rowas UHopmMauus, yeeooMrieHuUe U meKcmsbi pa3Melwaromcs makxe 8 UH(popMayUoHHOU cucmeme oblyez2o
rofib308aHUsT — Ha ouyuanbHoM calime PedepallbHO20 a2eHmcemaea rio mexHU4ecKoMy peaynupogaHuro U
MempoJsiozauu e cemu MIHmepHem

© CtaHpapTuHdopm, 2011

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PerynmpoBaHuo U MeTPOoorum
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BBenoeHue

Ecnn aTtomapHbIi Bogopod NPOHUKHET B cTalb, OH MOXET Bbl3BaTb MOTEPH NNacTUYHOCTU UMK Croco0-
HOCTW BblaepXMBaTb HarpysKy, pactpeckuBaHue (0ObIMHO B BUAE YNbTPAMUKPOCKONMUYECKNX TPELWMH) U
KaTacTpodundeckme Xpynkne paspyLueHnsa Nnpu NpUNoXeHHbIX HanpsXKeHUAX 3Ha4YUTEeNbHO HUXKe Npeaena Teky-
4YecTU UK Aaxke HoOpMalbHON pac4e THOM MPOYHOCTM ANA cnnasoBs. [laHHOe ABMIeHMe YacTo MpoucXoauT B crina-
Bax, KOTOPble HEe XapaKTepunsyrTCcs 3HaYUTENTIbHBIMWN NOTEPAMUM TEKYYECTN NPU CTaHAaPTHLIX UCMbITAHUAX Ha
pacTsXKeHWe, M 4acTo HasblBaeTC 3aMeNIEHHbIM XPYTNKUM paspyLLUeHWUeM Ui BOAOPOAHBIM OXPYNMYMBaHUEM.
Boaopoa moxeT BHeApsATbCSA BO BpeMsl TepMoobpaboTKn, ra3oBoro HayrnepoXXmBaHus, OMUCTKN, TpaBlieHus,
cdbochaTnpoBaHns, raribBaHOMOKPLITUSA U OKPYXXatoLen cpeabl B pe3yfnbTaTe KaToaHOM 3aLlMThl UK peaku i
Koppo3un. Boaopoa MoXeT Takke BHeAPATLCA BO BpeMs NPOU3BOACTBA, HAaNpumMep BO BpeMs POSTUKOBOIO Npo-
brnrpoBaHNA NUCTOBOrO MeTanna, MexaHundeckon obpaboTkm nnn ceBeprieHnUs BCneacTBUe paspylUeHUs
HeyJOBNEeTBOPUTENbHBIX CMasbiBatOLLIMX BELLIECTB, a TaKKe BO BpeMs onepaLni cBapki Unn nanku Tsepabim
MnpUnoem.

IV
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

U3AENMNA KPENEXHbLIE
UcnbiTaHue Ha NnpeaBapuUTenbHYIO Harpy3Ky Ansa ooHapyXeHUss BOAOPOAHOIro oXpyniuBaHus

METOO4 C NMPUMEHEHUEM NAPAJNEJNbHbIX HECYLIUX NMOBEPXHOCTEMW

Fasteners. Preloading test for the detection of hydrogen embrittlement.
Parallel bearing surface method

[NaTta BBegeHna — 2012—01—01

1 O6nactb NpMeHeHUA

HacToswmnn ctaHgapT yCcTaHaBNUMBAET UCNbITaHUE HA NpeABapUTENbHYIO HArpysKy, KOTopoe CnocobHo
ODHapPYXUTb HanNM4Me BOAOPOAHOIO OXPYNYMBaAHUS B KpENeXHbIX N34eNMUAX Mpu KOMHaTHON TeMnepaType.

[1aHHOe ncneiTaHne pacnpocTpaHaeTcd Ha:

- MeTpuyeckue BonTbl, BUHTbI U LLMNUIMBKNA,

- pe3bboBbIAABNMBAOLLNE BUHTHI,

- caMoOHapesaloLle BUHTHI,

- caMocBepnsine BUHTHI,

- rankm,

- Wanodhl,

N3rOTOBMNEHHbLIE N3 CTalnun N HaxoasWmnecst Noa pacTsarMBaroLLen HarpysKkon.

McnbiTaHne npoBoaaT npu temnepatype ot 10 °C oo 35 °C.

McnbiTaHue NPUMEHSOT TOMNbKO ANS1 aKTUBHOTO KOHTP OIS U MOXKET ObITb BbINMOSIHEHO Noce Ndoro atana
Npoun3BOoACTBEHHOro npouecca. cnbltTaHne He NPpUMEHSIOT B Ka4YecTBe NPpUemMoYHOro UucnoltaHna. McnobitaHue
CNOCODHO OLIeHMBATL Pa3NUYNS NN USMEHEHUS B YCINOBUSAX UMM MeToaax obpaboTkM U onpeaensiTb apdek-
TUBHOCTb pasfM4HbIX 3TAMNoB NnpoLecca, BKovasa cdpabdoTKn A0 U NOcne NOKPLITUNA, UTODbI YMEHLLLUTbL Nepe-
MeLlarLniAca BoOAopod B KpeneXXHbIX n3gennsix.

AcnblTaHne He ocBODOXOaeT U3roTOBUTENS N MCNONHUTENS npouecca oT 0643aHHOCTN CO34aHUSA U
KOHTpONS nogxoasilien npoueaypbl ynpaBneHns npon3BoacTBOM.

[TpumeyvyaHmne— BoamoXHOCTb ODHaApPYXKEeHUS1 BOAOPOAHOIo OXpynymMBaHUS 3HAYUTENBHO CHMXXAETCS, €CINUN UC-
NblITAHWE HA4YMHATBL NO3Xe 24 4 nocrne NnocneaHero arana NPoOn3BoACTBEHHOIO npouecca. [osaTomy npu HOpMarnbHbIX 0DCTO-
ATEeNbCTBAX UCNbITAHWE He ABMAETCH NOAXoAAWMM AN NPUEMOYHOTO UCTbITAHUS.

Ocoboe BHMMaHKe HeobXxoaMMo yaenaTb UCNbITaHUo Mo 7.3.

2 HopmaTuBHbIe CCbINKN

YKa3aHHble HWKe MeXayHapoaHble cTaHAapThl coaep)KaT NOMoXeHUs, KOTopble NocpeACcTBOM CChINOK
COCTaBIIAOT NMOJIOKEHUA HacTosALWero ctaHaapTa. [Ana mexayHapoaHbIX CTaHAapTOB € yKasaHuem gaTthl nyo-
NNKaLMn, Ha KOTOPbIE MMEHTCA CChINKU, HE pacnpocTpaHaeTcs AeNCTBUE NoCeayoLLnX U3MEeHEeHWU U nepe-
CMOTPOB 3TUX MeXayHapodHbiX cTaHaapToB. OOHAKo CTOpOHaM — yvyacTHULAM corfnaweHuin Ha OCHOBe
HacToALLEero cTaHgapTa pekoMeHAyeTCs BbIACHATb BO3MOXXHOCTb NMPUMEHEHUS caMbiX NOCneaHUX U3gaHnmn
yKa3aHHbIX HKE MeXayHapoaHbIX cTaHAapToB. [Ana mexayHapoaHbIX cTaHaapToB 6e3 ykasaHua Aathl nybnu-
KaLuunu, Ha KOTOpble MMEITCHA CCbIIKW, pacrnpocTpaHAaeTca AeWCTBUe caMbiX nocnegHux usgaHum 3Tux
MeXJyHapoaHbIX CTaHAapTOB.

U3paHune odbmumanbHoe
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NCO 273:1979 Napgenusa kpenexHble. OTBEPCTUSA C rapaHTUPOBaHHbIM 3a30pOM ANl OONTOB N BUHTOB
(1ISO 273:1979 Fasteners — Clearance holes for bolts and screws)

NCO 2702:1992 BuHTbI caMmoHapesatowme ctanbHble TepMoobpaboTaHHble. MexaHn4eckne cBOUCTBA
(ISO 2702:1992 Heat-treated steel tapping screws — Mechanical properties)

NMCO 7085:1999 BuHThl pe3bboBblgaBnMBatoLlmMe ¢ MeETPUYECKON pe3bbon ¢ 3akaneHHbIM 1 OTNYLLEH-
HbIM MOBEPXHOCTHBIM cnoeM. MexaHundeckune n skennyataunoHHble TpedboBaHus (ISO 7085:1999 Mechanical
and performance requirements of case hardened and tempered metric thread rolling screws)

NCO 10666:1999 BuHTE camoHapesallime camocBepnsawme. MexaHundeckme U pyHKUMOHAmNbHbIE
xapaktepuctukn (ISO 10666:1999 Drilling screws with tapping screw thread — Mechanical and functional
properties)

3 TepMuUHbI N onpegeneHus

B HacTodAwemM cTaHaapTe NpUMEHeHbI criegyoLe TEPMUHbI C COOTBETCTBYIOLLMMI onpeaeneHnsaMu:

3.1 BOCNPUMMHYUBOCTL K BoAOpOAHOMY oxXpynuuBaHUio (susceptibility to hydrogen embrittlemet):
XapakTepuUcTunka ctalnbHbIX KpeneXHbIX n3genun, kotopasi oTobpaxkaeT Xpynkoe paspylleHue BcneacTteue
MPUCYTCTBUA NepemMellatollerocd sogopoaa u Harpy>eHnsa cyLeCTBEHHbIMU pacTArMBaroLW MMM HanpshkeHnsa-
MW /NN U3-3a HeONaronpUATHbLIX YCNOBUA 0OCNYXXUBAHUSL.

[TpumevyaHwmns

1 C yBenuyeHmem BOCNPUMMUYMBOCTU K BOAOPOAHOMY OXPYNYUBAHUIO KPUTUHECKOE KONTMYECTBO NEPEMELLAIDLLLETO-
CHA BOAOPOAA MOXKET BbITb MPUYMHON 3aMETHOIO CHMXEHNSA XPYNKOro paspyLleHus.

2 [Nlocne npon3BoACTBEHHOIO NpoLecca BOCMPUUMUNBOCTL K BOAOPOAHOMY OXPYNUUBAHUIC HE MOXET DbITb YMEHb-
LWEHA UMM U3MEHEHA B HEBOCTIPUMMYMBOE COCTOSHUE aaxe niobon TepmoobpaboTKon nocne NoKpbITUSA (CYLLKON).

3.2 pUck BogopoaHoro oxpynduBaHus (risk of hydrogen embrittlemet): Puck noaesneHuna paspyweHus
BO3HUKAET, eclii KpeneXXHble n3genna U3roToBneHbl U3 ctann, BOCNPUAMYMBOU K BOOAOPOAHOMY OXpyNnyMBa-
HWO, NornowarLen sogopoa n Haxoasawencsa nog AeUCTBUEM pacTAaArMBatoLLMX HaNpPAXeHUN UM OCTaTOYHbIX
PACTATMBAaICLLUX HAMPAXKEHUN.

[TpnmeyaHune—Puck BogopoaHoro oxXpyn4imBaHns MOXeT ObiTb CHUXKEH, €CNU B OTHOCSILLMXCS K Aeny onepa-
LMSX Npouecca MUHUMU3NPOBATb NPUTOK BOAOPOAA W/WNK €Cnn nocne NOKPbITUS MPUMEHUTb NOAXOAALWYI0 TEPMUYECKYIO
0bpaboTKy, CNOCODBCTBYIOLLYIO yAANeHUo Bogopoaa nocpeactsom apdyamm n/mnm Heodbpatnmomy rnornoweHunto Bogopoaa
B CTanu.

3.3 npousBoacTBeHHada naptTua (manufacturing lot): KonuyecTBo KpenexHbiX n3aennin ¢ 04MHaKkoBbIM
ob603HavYeHneMm, BKIoYaoLW MM KNacc TOYHOCTH, KITacc NPOYHOCTU U pa3Mep, N3roTOBMNEHHbIE U3 NPYTKa, MPOBO-
NTOKU, CTEPIKHS MU NMOCKOTro MaTepuana ogHoN NraBKku, ¢ NPpUMEHEeHUeM oAUHaKOBbLIX UMW NoAo0OHbIX onepa-
U, BbINMOIHAEMbIX OAHOBPEMEHHO U NoceaoBaTenbHO, C OANHAKOBOW TepMudeckon obpaboTkon 1 /unu
1pPOLECCOM HaHeCeHUs NOKPLITUA, ECITN TaKoBOE NPUMEHSAeTCS.

OauHakoBas TepMuydeckas obpaboTka nnu npouecc HaHeceHUs NoKPbITUA O3HaYaeT:

- ANs1 HenpepbLIBHLIX NPOLLECCOB OANHAKOBLIN LMK 0DpaboTKmn 6e3 KakMx-nmbo M3MeHEeHN napamMeTpoB
npoLecca;

- ANg NpepbIBUCTLIX NMPOLEeCCOB OANHAKOBLIA LUK 0bpaboTku Ansl nocneaoBaTefibHbIX O4MHAaKOBBLIX
3arpysok (naptun).

[TpnmeyvaHwue—Ilpon3BogcTBEHHAA NApTUST MOXET ObITb pasgeneHa Ha psa NPOM3BOACTBEHHbIX 3arpy3ok
O NPoBeAeHUs1 TEXHONOrM4Yeckon obpaboTku, a 3aTem CHOBa CODpaHa B Ty XXe NPON3BOACTBEHHYIO NAPTULO.

3.4 npousBoAcTBeHHan 3arpyska (manufacturing batch): Konm4ectso MAEHTUYHBLIX KPENEXHbIX U3ae-
A U3 0gHOW NPOU3BOACTBEHHOW NapTUK, obpabaTbiBaeMbIX COBMECTHO B OHO BPEMS.

4 MeTtoa vcnbiTaHUA

McnblTaHMe Ha npeaBapuTErNbHYHO Harpysky BbIMNOMHAKT Ha COOTBETCTBYHOLWEM WUCMbITaTeNbHOM
ycTponcTee. KpenexHble n3aennsa HarpyXxarT B AnanasoHe npeaena Teky4decT Unun paspyLuatoLllero KpyTaLle-
ro MOMeHTa NMMbo Npu 3aKpy4nBaHUN C COMPAXKEHHOW rankoin, Mbo npmn BKpY4YMBaHUM B NacTUHY ¢ NpeaBapu-
TenbHO Hape3aHHOW pe3bboi (cM. pucyHkn 1—3). [pyrme cnuctemMmsl NPUNOXEHUA Harpyskm 1N 3akpenneHus
onyckaeTcsa NPUMeEHsTb, eclin MoXeT ObiTb AOCTUTHYTO HeobXoanMoe HanpsKeHne B guanasoHe 3HavYeHUn
npeaena TeKy4ecTn U paspyLUatoLLero KpyTaLwero MoMeHTa 41 COOTBETCTBYHOLLEro KpeneXXHoro nagenus.

2
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HanpsxeHue nnm KpyTawmm MOMEHT BblAepXXMBaroT He MeHee 48 4. ['locne kaxabix 24 4 KpenexxHble nsaenud
MOBTOPHO NOATATMBAIOT A0 HAYaNbHOMO HanpPsKeHUs U KpyTaLlero MoOMeHTa M 0gHOBPeMEHHO NMpoBEPSIoT,
NPOKU3OLNIO NN pa3pyLlleHne n3-3a BoO4OoPOAHOIO OXPYynUnBaHUS.

5 UcnbiTaTenbHble NPUCNOCOONeHns

Ona pasnuyHbIX TUMOB KpeneXHbIX WU3genun NMpUMEHSoT COOTBETCTBYHOLee UM UCMNbITaTelNnbHOEe
YCTPOUCTBO.

5.1 MeTpudyeckue 60nTbl, BUHTbI U LUMUSTBKW

MeTpuyeckne 6onThl, BUHTBI U LLNWMNBKA 3aKPENaoT B TBEPJ0W CTanlbHOW NacTUHe ¢ napanienbHbiMU
MOBEPXHOCTAMMU C OQHUM WM HECKOTTbKUMWN OTBEPCTUAMMN, NepneHaNKyNsapHbIMUA K NMOBEPXHOCTN NNacTUHbI,
KOTopble HeoOX0AMMO YCTaHaBIMBATb, KaK MoKasaHo Ha pUCyHKe 1.

llIl M, A
I R L e 0 SR C
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T — BepxXHAA NNAacTUHAa; 2 — NUCTOBOE 3anofiHeHune (ANA ANMTUHHbLIX BONTOB, BUHTOB U LUMUNEK); 3 — HUXHASA NNAacTUHA;
4 — ranka B Ka4ecTBe ronoBku

? OTBepCTUE C rapaHTMPOBaHHbLIM 3a30poM dr — no MCO 273, nepebin psaa.

PucyHok 1 — McnbiTaTenbHoOEe YCTPOUCTBO AN METPUHECKNX BONTOB, BUHTOB W LUMWUINEK

[pucnocobneHne anga metTpudecknx 60NToB, BUHTOB U LUMUMEK UMEET BEePXHIOK N HUXKHIOH CTalbHbIe
nnacTuHbl (CM. pUCcyHOK 1). TBepaAoCTb BEPXHEW U HMXKHEW NnacTUH AomkHa bbITb He meHee 45 HRC. OnopHas
NOBEPXHOCTb ACIDKHA ObITb rMagKkou, U ee LepoxXoBaToCTb R, He A0IDKHa NpeBbIllaTh 8 MM. TonNWMHA KaXKaon
NNacTUHbI A0TMKHA ObIThb He MeHee 1d (d — HOMUHanNbHBIN AnamMeTp pe3bbbl). OTBEPCTUA C rapaHTUPOBAHHBLIM
3a30pOM AOJTKHbI UMeTb AnameTp d,, B cooTBeTcTBUN ¢ UCO 273, nepBbin paa, U KPOMKU HE AOIKHBI ObITh
CKpyrneHHbIMU. PaccTtosiHne mexay OTBEPCTUSIMU C rapaHTUPOBaHHbBIM 3a30pOM APYroT Apyra L ACTKHO ObITh
He MeHee Tpex anameTpoB (3d).

[Tpn npoBeAEeHUN UCTIbITAHUA ANUHA Harpy>XeHHoW cBOBOAHOM pe3bbbl A0TKHA COCTaBNATL He MeHee 1d,
NPN 3TOM He bornee NSATU NOMNHBIX BUTKOB pe3bbbl A0MKHbI BEIXOAWUTL 3a npeaenbl rank. YTobbl yaOBNETBOPATL
3TU TeXHNYecKne TpedboBaHUA ogHa NN dornee ctanbHbIX NAacTUH ¢ NapannenbHbIMA U FragaKkMuMmn NOBEpPXHOC-
TSAMU MOTYT ObITb UCNONIb30BAaHbI KaK MMCTOBOE 3anonHeHune. JIcToBoe 3anonHeHne MoXeT ObiTb U3rOTOBMEHO
M3 Apyrouv ctanu u c TBepaocCTbio, OTNIUMYHOW OT TBEPAOCTU BePXHEN U HUXKHEN NIACTUH.

BONThLI, BUHTHI, LUMNUMNbKK, KOTOPbIE ByAYT UCNLITEIBATLCA C NpeABapUTErNbHbIM HATAMOM, 3aTArMBaroTCH
CONPSKEHHOM rankon. B criydae co LWNUnbKOU Unn pe3bboBbIM CTEPXKHEM rankm crieayeTt UCMoNb30oBaTh C 0be-
MX CTOPOH UcNbITaTenbHOW NNacTuUHbl. ECnn rankm HaBUHYEHbI Ha KOHUbI C pa3nYHbIM KONMUYeCTBOM BUTKOB
pe3bObl, ranky, HAaBMHYEHHYIO HA MEHbLUEE KONMMYECTBO BUTKOB pe3bbbl, HEODXOOAMMO paccMaTpuBaTh Kak

3
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rONOBKY. [[@anky, MICNOMNb3yeMYH0 B Ka4ecTBe rofoBKM, He0DX0AMMO 3aBEePHYTb C YCUNMEM OT pyKM 40 cbera
De3bObI.

[na KopoTKUX BUHTOB (/< 2,5d) cneayeT NpUMEHsITb TONMbKO OAHY NAAaCTUHY C NpeaBapuUTeribHO Hape3aH-
HbIMW PE3bOOBLIMU OTBEPCTUAMMU, B KOTOPLIE BUHT AOMKEH ObITh BBUHYEH HEMOCPEeACTBEHHO BE3 UCMNOMb30Ba-
HUA TanKN U 3aTAHYT A0 roNoBKU BUHTA. [TNacTuHa gomkHa MUMeTh Takme XXe CBOUCTBA, KaK yKasaHHble Bbille ANS
BepXHen NNnacTUHBLI.

OnaToro, 4to0bl UCMBITEIBATE OONTLI M BUHTBI C HEMMOCKUMN ONCPHBIMU MOBEPXHOCTAMM (HAanNpumMmep, BUH-
Tbl C MOTAWHOW TONMOBKOW, OONTHI C YLWIKOM U T.4.), NOA4 roNoBKYy crnegyeT UCMONb30BaTh COOTBETCTBYIOLLYIC
BEPXHIOH NNACTUHY UMK LWandy (CM. pUCYHOK 2).
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T — BEpXHAA NNACTUHA € 3EHKOBKOW, 2 — HUXHASA NMacTtuHa

PUCYHOK 2 — [1puMep ncnbiTatenbHOro yCTPOUCTBA Ans DONTOB M BUHTOB C HEMTOCKUMUW ONOPHBIMU MOBEPXHOCTAMM

5.2 Pe3bboBblaaBnuBawLlne, camMoOHape3aLne u camocBepnsLlne BUHTLI

B npucnocobneHnm anga pessb0BbigaBNMBaOLLMX, CaMOHapes3aloLWnX 1 caMOoCBepPnsILLMX BUHTOB NpUMe-
HAKOT NNACTUHY, N3FOTOBINEHHYIO U3 CTalnn ¢ MeXaHU4eCKMMM CBOUCTBAMU, YKa3aHHBIMU B COOTBETCTBYIOLLMNX
ncnblTaHusax Ha eBUHYMBaHUE B NCO 7085, NCO 2702 nnn NCO 10666 coOOTBETCTBEHHO, HO KOTOPAad MMEET
npeaBapuTenbHO Hape3aHHYo pe3bby (CM. pucyHok 3). NpumeHsiemas wanda teepaocTtsio 300 HV moxeT
ObITb UCNOMb30BAHA NoA roNoOBKY BUHTA ANS 3alUThl NacTuHbl. MMHUManbHaa TONWKMHA NNAcTUHBI A0KHA
ObITb 1d (d — HOMUHaNbLHBIN AnaMeTp pe3bdObl). Bce apyrne TpeboBaHUSA Takue Xe, Kak Anst MeTpu4ecKkmnx
OONTOB, BUHTOB U LLINUNEK (cM. 5.1).

[TpnmMmeyaHun e— BMecTo NCnonb3oBaHUSA METYUKOB NpeaBapuUTenbHO HaApe3aHHas pe3bba MOXeT ObITb Nony-
YeHa BBMHYMBAHWEM BUHTOB, UCMbITAHHBIX HA OTBEPCTUSIX AMaMeTpamMun, COOTBETCTBYIOWMMN MEXAYHAPOAHBIM CTaHaap-
Tam (CM. BblILLE), NPU YCNOBUUN, YTO pe3bba BUHTa 4OCTAaTOYHO ANTMHHASA, YTOOblI MOXHO ObINO NONMHOCTBIO HApEe3aTb CONnpPs-
XKEeHHYI0 pe3bby. Koraa pe3bba nonHOCTbIO BbINOMNHEHA, TOraa NpoaoiKaoT Npouect BBUHYMBAHUSA 3a4aHHbIM KPYTALLUM
MOMEHTOM, KOTOPbIN 3aMETHO YMEHbLLAETCS U HE YBEMUUUBAETCSH, MOKA HE HAYHETCS MPOLECC 3aTSKKN.
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1T — nucTtoBoe 3anonHeHue (AN ANUHHBbIX BUHTOB), 2 — NNACTUHA ¢ NpeaBapuTeNibHO Hape3aHHOU pe3bbon
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PUCYHOK 3 — McnbiTaTenbHoOe npucnocobneHne ans pe3sboBbligaBnmBatoLLmnX, cCaMmoHapesatowmnx
NI CaMOCBEPNALLMNX BUHTOB
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[ns ncneltTaHns ANMHHBIX BUHTOB B KAYECTBE NMUCTOBOIO 3anofIHEeHNS MOTyT ObiTb UCMNOMb30BaHbl 0AHA
nnn 6onee ctanbHbIX NNACTUH C NAapannenbHbIMA U rNagkMuMmmn NoBepXHOCTAMN. [namMeTpbl OTBEPCTUA B NNac-
TUHaX He OOJBKHbI MPeBbIlaTbh HOMUHAaNbHbIK AamMeTp pe3bbbl bonee yem Ha 10 %.

5.3 BUHTBI C HEBbLINAAaKLWMMHU LLANOaAMK

McnbiTaHne BUHTOB € HEBbINaJawoLWMMK Wanbamu crnegyeT BbINOMHATL, UCTMOMb3ysl COOTBETCTRYIOLLEE
npucnocobneHne, onucaHHoe B 5.1 nunmn 5.2.

5.4 anku

HeobxoaAnMo y4UThIBaThb, YTO HEKOTOPLIE Fanknm MOTYT NOABEPraTbCH pacTArMBaoLemMy HanpsXkeHuo B
obnacTu OnNopHOM NOBEPXHOCTU BCNeACTBUE pacLlUMPEHNUS. TO MOXKET OTHOCUTLCS K praHLeBbIM rakam Unu
OPYrMM rakam HeoObIMHOU POPMBI, HO BO3MOXKHO Takke U K 0ObIYHBLIM rankam. Takmm obpasom, UCNbITaHNE
raek AOJPKHO ObITb PpaCCMOTPEHO NMPU COrnacoBaHUN MeXay N3roTOBUTENEM U UCNONMHUTENEM npoLiecca.

ObopyaoBaHue Ans UcnbITaHUA raek — no 5.1.

5.5 MNMpyXnHHbIE LWLANOLI

HeckonbKo NPY>XUHHBIX Wand cobupatoT Ha 6oNT HOMUHAaNBLHOIoC AnamMmeTpa pe3bbbl, COOTBETCTBYHOLLETO
HOMUHaNbHOMY AMaMeTpy MPYXUHHBIX Wanbd. MNMpyXnMHHbIE Wanbbl, noaBepraemble UCMNbITAHUIC, OTAENAT
OpyroT apyra nnockumu wandamun. TBepaocTb NNIOCKMX Wanbd aomkHa ObiTb 60nbLUe, YeM TBEPAOCTb UCTIbITYEe-
MbIX Wanbd, n He meHee 40 HRC.

TapenbyaTtble Npy>XuUHHbIE Wanbbl crnegyeT UCNbIThIBATL B Napax, Kak NoKasaHo Ha pUcyHke 4.

CoHopka oomkHa BbITh 3aTAHYTa AOCTATOUYHOW HArpy3Kkoun, 4Tobbl MPY>XUHHbIE LaNObI cTanm nNiockKMMu.

PucyHok 4 — McnbeiTaTenbHoe npucnocobnenne ans rapenbyartbiX MPYXUHHbIX lWanbd

6 BbiObopka

[ns KoHTpoNsa cneayeT CnNonb3oBaTh NOAXOAALLUA NNaH BbIOOPOYHOTO KOHTPOMNS, COrnacoBaHHbIA MEX-
Oy U3rotoBuTenem 1 CTOpoHOW, OTBETCTBEHHOM 3a OTAeNbHbIM 3Tan npouecca (HanpuMep, 3akanka unm HaHe-
CEHWE NOKPLITUSA), UMK MeXOY OTBETCTBEHHBLIMW OTAENaMM KoOMNaHWK. [naH BEIOOPOYHOro KOHTPONA cneayer
BbIOMpaTb AN KaXXA0N NPON3BOACTBEHHON 3arpy3Ku.

LdeTtanu BbIOOPKN AOMKHBI ObITb UCCNeA0BAHbI BU3yanbHO HA BUOAUMEIE TRELWNHBI 6e3 A0NONMHUTENBHOIO
yBennyeHus.

7 TlpoBepgeHme ncnbiTaHUA

7.1 Cma3biBaHUue

BonThl, BUHTHI, LWMNUAMBbKA U Falkn HeobXoa4MMo cMasbiBaTh 40 UCNbITAHNA AN NOBbILLEHUSA AOCTOBEPHOC-
TW UCNbITAHUA.

[TpunmedyaHnune—Cnoaxoasawen cMaskon (Hanpumep, Macrno unu nbdas cmaska 6e3 cepbl) gocturatotcsi 6o-
nee bnMakne No 3Ha4YeHnto KoM PUUMEHTbI TpeHus. Kpome Toro, cmaska yMmeHbLIAeT HEN3BEXHOE CKPYyUMBaAHNE U MO3BOIS-

eT 40CTUYb BONBbLUEN PACTATMBAIOLLEN HATPY3KM.
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7.2 TlpnnoxeHue npeaBapuUTeNibHOU Harpys3ku

[Tpn npoBeaeHUN UCNbITaHUA HeOBXOoOMMa BbICOKAA OCTOPOXKHOCTb, TaK Kak XpyrnKue KpenexHble usae-
NS MOTYT BHE3AMHO pa3pyLUUTLCA U BbI3BATh Cepbe3Hoe noBpexaeHne. CneaoBartenbHo, Heobxoanmo obec-
MeYnTb 3aLlUTY OT MOBPEXAEHUS LUTaMU UNn APYrMMM COOTBETCTBYHOLWMMK NPUCNOCOBNEHUAMNA.

MakcnumanbHas CKopoCTb 3aTArMBaHna AomkHa 6biTb He 6bonee 0,33 ¢=1 (20 06/MuUH).

7.2.1 MeTpuyeckue 60nTbl, BUHTbI, LUMUIBbKU U FTAUKIA

MeTpuyeckue 60nThl, BUHTLI U LUNUMBKU, CODpaHHbIE C CONPSP)KEHHBIMU rankamu, 3aTArMBaroT COOTBE-
TCTBYIOLLMM ra€vHbIM KIHOYOM C OrpaHUYeHUEM Mo KpYTALEMY MOMEHTY A0 npeaena TekydecTu. 3aTskka 4o
npegena Teky4ecTn MoXeT ObITb JOCTUTHYTA pasfNMYHbIMU crnocodbamu, HanpmumMep:

- KOHTPOIb yrna rpagmeHTa KpyTALWwero MoOMeHTa Unm

- 3aTsiKKa 40 3aaHHOIo KpYTSLWero MOMeHTa No 3agaHHoOMY yriy NoBopoTa.

Ak ANg UCnbITaHMA OMKHBLI ObITb U3 OAHOW MPOU3BOACTBEHHON NAPTUN, OHU MOTYT BbITb C MOKPLITUEM
N 6e3 NOKPbLITUSA, HO A0TKHbI ObITb OAUHAKOBbLIE.

[[alkn HeoBXxoanuMo cobpaTb € CONPSXKEHHBIMW BONTaAMU UM BUHTAMKU U 3aTAHYTb A0 Npeaena TeKy4eCTH.
McnbiTyemblie 60MTbl UY BUHTBI A0IMKHLI ObITh U3 O4HOW NPOU3BOACTBEHHON NAPTUM, OHU MOTYT ObITb C MOKPbI-
TUEM U 6e3 NOKPLITUS, HO AOITKHbI ObITb OAUHAKOBbLIE.

[MpeaBapuUTenbHYO HArpys3Ky creayeT npuknaabiBaTh COrMacHo creayrowen npoueaype:

a) YCTaHABIINBAIOT MATb OONTOB UM BUHTOB B UCMbITATENbHLIE NNACTUHBI U 3dBEepPTbIBAOT rankm o
COTNPHNKOCHOBEHWA C NOBEPXHOCTBHO MCNbITaTENbHOM NNACTUHDI;

b) 3aTarnBatoT Kaxkayto cbopKy A0 MHAUBNAYANbHOMO Npeaena Teky4ecTn. 3aTskka MoXeT ObITb MPOou3-
Be/JeHa CO CTOPOHbI ralk N CO CTOPOHBI FONOBKX 60NTa U BUHTA B 3aBUCUMOCTU OT UCMbITAHUSA, HO A0ITKHA
ObITb 0gMHaKOBasA A1 BCEX UCTbITYEMbIX KpeneXXHbIX N3aenuni;

C) PEerucTpupytoT sHavyeHUda KpyTdalero MoMeHTa Ansa npegenoB TeKYYeCcTU NATU Y3NO0B KpenieHna U
BbIMUCNIAKT cpeaHee 3Ha4YeHre N pasHOCTb MexXay MakcumManbHbiM U MUHUManbHBIM 3Ha4YeHUAMKU. Ecnun aTa
pasHoCTb byaeT MeHblle 15 % cpegHero sHa4YeHUs, TO cpeaHee 3HavYeHne KpyTALWero MOMeHTa AOHKHO ObITh
NCNbITATENBHBIM KPYTALLMM MOMEHTOM 3aTshKKM AaHHOM BbIOOPKM (CM. pasgen 6). B cnyyae, ecnu pasHOCTb
bonblue 15 %, ykazaHHOEe KONMMYECTBO KpeneXXHbIX n3genun Heobxoammo 3aTaHyTb A0 UX MHOMBUAYATIbHOro
npeaena Teky4yecTu;

d) 3aTaruealoT 3agaHHOE KONMUYECTBO KpeneXXHbIX N3genuin 4o UCNbITaTeNbHOro KpyTALWEro MOMeHTa
3aTSKKM UN 40 MHAUBMAYaNbLHOTO npeaena TeKy4dyecT B COOTBETCTBUM C NepedncneHnamMmma) — ).

7.2.2 Pe3bboBblgaBnuBaKwLue, caMoHape3sawlue U caMmocBepnslue BUHTDI

Pe3bboBLIgaBNMBaloLLME, caMOHape3aLlnMe U caMocBepsilMe BUHTLI crieayeT 3aTsarMBaTb COOTBE-
TCTBYIOL UM KIHOYOM C orpaHndyeHnem Kpytawero momeHTa 4o 90 % HanmMeHbLIero sHadyeHuna paspyliaroLero
KPYTALLEro MOMEHTa, NOMYyYeHHOro Npu UCNbITaHUKM Ha NSATU BUHTaX. Heobxoanmo BbINMOMHUTL cneayrowmne
poueaypbl:

a) BBEPHYTb MATb BUHTOB (BO3MOXHO C LIandbamun) B UCNbITATENBHYIO NNACTUHY A0 COMPUKOCHOBEHUH
FOJIOBKM C NOBEPXHOCTLIO NNMACTUHDBI;

b) 3aTAHYTb BUHTBI 40 UX UHOAUBUAYANBHOMO paspyLlaoLero KpyTawero MOMeHTa 1 3aperucTpupoBaTh
3HayeHus. B3aTb HanMeHbLllee 3HavyeHne N yMHOXUTb ero Ha 0,9 (90 %), 4Tobbl YCTAHOBUTL UCNLITATENbHbIN
KPYTALLMA MOMEHT 3aTsPKKM ANa AaHHOW BbIOOPKK (CM. pasgen 6). PasHocTb Mexay MmakcumanbsHbIM U MUHN-
ManbHbIM 3HAYEHUAMMN paspyLUaoLWEero KpyTawero MoOMeHTa, NnonyvyeHHast Ha NATU BUHTax, A0KHA ObITb HE
bonee 15 % MUHNMANbHOIO 3Ha4YEHUS.

[TpnmeyaHwue— Ecnu pasHocTb NpeBblWaeT 15 %, TO 3TUM UCTIbBITAHNEM HEBO3MOXHO 0BHAPYXUTb BOAOPO-
HOE OXpPYyM4MBaHUE.

Ecnun dpopma ronoBKKU MM ocobeHHOCTU NpruBoaa (KpecToobpasHbIv WL, MPAMOW LLNKL, MenKoe yriyo-
NeHne) He NO3BOJISIIOT 3aTSAHYTb BUHT A0 Pa3pyLEHUs, TO UCTIbITATENbHbIA KPYTALLIMA MOMEHT 3aTSKKMN yCTa-
HaBnMeatoT paBHbIM 90 % HaMMeHbLUEero sHa4YeHUNA KpyTALLero MOMeHTa NoBpeXXaeHust npueoaa;

C) 3aTdHyTb 3adaHHOEe KONMUYECTBO KPeneXXHbIX U3genin A0 UCNLITaTeNbHOro KpyTAawero MoMeHTa
3aTAXKN B COOTBETCTBUN C D).

7.2.3 Tpy>X1UHHbIe LWWanobl

[1lpeaBapuTenbHYO Harpysky cregyeT NpuknaabiBaTbh B COOTBETCTBUM CO ClieayoWwmMMm npoLeaypamu:.

a) YCTaHOBWUTb MNPY)XUHHBbIE LWAaNObl HA UCNbITaTeNbHbLIN BONT, KaK ONUcaHo B 5.5, 1 3aBEPHYTb UCMbITA-
TelbHYH ranky 40 CONPUKOCHOBEHUA C NepBON LLanNbou;

b) 3aTAHYTb COOPKY, NOKA NPYXXUHHbIE LIaNbbl HE CTaHYT NTOCKUMMN,
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7.3 KOHTpoOnbHOE UcnbiTaHue

BO3HUKHOBEHWE TPELWWH, OTPLIB FONOBKU UMK paspyLUeHUe KpeneXXHOoro n3agenusi, korga obbekT Harpy-
)XEH UMK B TeYEeHMe UCNBITaHUS, NponucxeanT HeobsizaTenbHO 1U3-3a BOAOPCAHOro OXpynymMBaHmMs BCneacTeune
npouecca HaHeceHUs NOoKPbITUSA. MOXHO BbLINOMHUTL WUCNbITAHUE KpeneXHbIX usgennn 0e3 MnoKpbITUSA
(KOHTPOJSIBHOE UCMBITAHUE) N YCTAHOBUTL, YTO NPUYMUHOW XPYNKOro paspyLueHust Obinn apyrue atanbl NPons-
BOJACTBEHHOMO NpoLiecca.

Bribopka Ansa KOHTPONMbHOTO UCNbITaHUA A0KHA ObITh corfnacoBaHa MeXxay CTopoHaMK, Kak OnncaHo B
pasgene 6. cnblTaTenbHble Npoueaypbl — cornacHo 7.2.1—7.2.3.

7.4 Bpema gna Havyana uUcnbiTaHusA

YyBCTBUTENbHOCTb UCTIbITAHUA Ha NMpeABapUTENbHYIO HAarpy3sKy 3aBMCUT OT BpeMeHW Havana UcnblTaHUS.
[loaToMy ncnblTaHMe HeobXoaNMMO BbINOMHUTL Kak MOXHO ckopee, NpeanodTuTernibHoO He no3aHee 24 4 nocne
OKOHYaHWA nccneayemMoro npon3BoaCTBEHHOro npoLiecca.

[1TpwvmeyvaHwmne— Ecnn BogopogHoe oXpynyimBaHUe Nerko MOXXHO 0OHaPYXUTb, BbIMOMHMB UCMbITAHUE HEME[ -
NEHHO, TO NPV 3aJepPKKe Havana ncnbliTaHUs 40 HECKONBbKMX AHEW UMW Aa)e OAHOW Heaenu nnm donblue WaHc 0bHapyXxe-
HUS BOAOPOAHOIO OXPyNYuUBaHUS YMEHbLUAETCS.

7.5 lNogTAruBaHue B nNpoLecce UCNbITaHUA

[TpoaoMKUTENBHOCTL UCTIbITAHUA AOMMKHA ObITh HE MeHee 48 4. KpenexHoe nsgenue cnegyet NOBTOPHO
3aTArMBaTh Mo KpanHe Mepe Kaxable 24 4 40 UCNbITaTeNbHOMo KPYTALWLEro MOMeHTa 3aTKKU UM HarpysKku,
NPUNOXEHHON BHaYvane. Ecnu KpyTalWwmn MOMEHT yMeHbLUNTCA 6onee YeM Ha 50 % xoTa Obl ANA OAHOTo Kpe-
MNEXHOro N3Aenus, To UCnbiTaHUe A0MKHO ObITb HA4YaTOo ¢ Havana ¢ TakKUMU XKe KpeneXXHbIMU N3aenusmum.

[lepen 3aBeplUeHNEM UCTIbITAHUS creayeT BbINOMHUTbL OKOHYaTeNnbHOoe noaTsarMeanme. lNepen okoH4Ya-
TeNbHbIM NOATSATMBAHNEM KpenexXHble n3genus cneayet oTBEpPHYTb NpubnunsntensHo Ha '/, obopoTa, 4TobbI
obHapyXnUTb paspylleHne, nponsollejllee B npegenax ydacTtka pesbobl.

8 OueHKa ncnbiTaHUA

[Nocne ncnbiTaHWA Ha NpeaBapUTENbHYHO HarpysKky Aetann AoikHbl ObiTb UcCieaoBaHbl BU3yanbHO 6e3
0ONOMNHUTENbLHOMO yBenudyeHns. VcnbiTaHne BblaepkaHo, ecnn B Ntobom NcnbiTyeMoOM KpenexXHoOM 1U3aenum
OTCYTCTBYIOT BUANUMBIE TPEeLMHbI UM pas3pyLLIEHNS.

9 MNMpoToKon UcnbiTaHUN

[TpOTOKON UCNBITAHNIN ACMKEH BKOYAaTb B ceb4:
a) 0b6o3HavYeHUe HACTOoSILLEero cTaHaapTa;
D) naeHTUPUKaLMIO 3arpyskn UNnU napTuu;
) KONUYECTBO UCMbITAHHbLIX KPENEXHbIX U3aenui;
) CYTb UCCIeagyemMoro npolecca;
) KONMMYeCTBO U XpOoHOMeTpaX onepaunv noaTarnBaHus;
f) NpoAOoIMKUTENBHOCTb UCNbITAHUA;
g) KONMMYeCTBO pa3pyLUeHHbIX U OYEeBUAHO NOBPEeXAeHHbIX KpeneXXHbIX n3aennm npm KOHTPOTbHOM
McnbITaHWUK, ecrnii OHO NPOBOAUMOCH;
h) KonM4ecTBO paspyLlUeHHbIX UM 04YEeBMOHO NOBPEXAeHHbIX KpeneXHbIX n3genun B npouecce UCHbI-
TaHUS;
1) NPOAOMKNTENBHOCTL BPEMEHM MeXay OKOHYaHMeM Nponu3BOACTBEHHOro npouecca Unuv atana npous-
BOACTBEHHOIO npouecca n Havyanom UCMbITaHNA (€CNN M3BECTHO).
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Mpunoxenwne A
(cnpaBo4HoOe€)

CBefeHUA 0 COOTBETCTBUM CCbINTOYHbLIX MeXAYHapoAHbIX CTaHOapToB
CCbINTOYHbIM HaLMOHanbHbLIM cTaHgapTamMm Poccunckou @epgepauumu
N AeUCTBYKOLLUM B 3TOM KavyecCcTBe MeXrocyaapcTBeHHbIM cTaHOapTam

Tadbnwua OA.1

OBo03HaAYEeHUE CChINOYHOro CTeneHb O6o3HavYeHne n HauMeHOBaHNe COOTBETCTBYIOLLEro HAaUMOHANIbHOIO
MEXOYHAPOOHOro ctaHaapTta COOTBETCTBUSA cTaHaapra

NCO 2731979 MOD [OCT 11284—75 «O1BEpPCTUA CKBO3HbIE MO KPENEXHble AeTa-
nn. Paamepbi»

NCO 2702:1992 IDT [OCT PWNCO 2702—2009 «BuHTbl camoHapesatowme crarnbHble
TepmoobpaboTaHHble. MexaHn4eckmne CBONCTBa»

NCO 7085:1999 — *

NCO 10666:1999 — *

* COOTBETCTBYHOLWMN HAUMOHANbBHbIM CTaHZ4apPT OTCYTCTBYET. 1o ero ytBepXaeHus pekomeHayeTcs NCnonb3oBaTh
NnepeBod Ha PYyCCKMN A3bIK 4aHHOIToO MexayHapogHoro ctaHgapra. [lepeBog gaHHOro mexayHapogHoro crtaHgapra Ha-
xoantcs B PegepalbHOM MHPOPMALUNOHHOM (POHAOE TEXHUYECKUX PpernamMeHToOB 1 CTAHOAPTOB.

[TpwvmeyaHune—B HacTosAwen Tabnuue Ncnonb3oBaHbl CNeayWwme yCrnoBHble 0003HAYEHNSA CTEMEHU COOT-
BETCTBUS CTaHAAPTOB:

- IDT — naeHTnYHbIE CTAHOAPTHI,
- MOD — mogndmunpoBaHHble CTaHOaPThHI.
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buonvorpaduna

[1] 1509587 Metallic and other inorganic coatings — Pretreatments of iron or steel to reduce the risk othydrogen embrittle-
ment.
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