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Mpepgucnosune

Lienn v npuHumnel cTaHgapTr3auum B Poccuiickoin @egepaunm yctaHoBneHbl ®efepanbHbiM 3aKOHOM OT
27 nekabps 2002 r. N» 184-d3 «O TeXHUYECKOM perynvpoBaHuu», a npasuia NPpUMEHEHNS HauWOHabHbIX
cTaHgapToB Poccuiickoii ®egepauun — FOCT P 1.0—2004 «CTtaHgapTusaums B Poccuiickoli ®epepaunu.
OCHOBHbIE NOIOXEHUSA»

CeefeHus o cTaHgapTe

1 NOArOTOBJ/IEH ®epepanbHbiM rocyAapCTBEHHbIM YHUTapHbIM Npeanpustuem «Bcepoccuiickuii
Hay4yHo-uccnepfoBaTenbCkuii  MHCTUTYT — cTaHgapTusaumm u  cepTudmkaumm B MalMHOCTPOEHUU»
(«BHVNHMALL») Ha ocHOBEe COGCTBEHHOIO ayTEHTMYHOIO NepeBoja cTaHfapTa, yKkasaHHOoro B nyHkTe 4

2 BHECEH TexHW4eckuM KOMUTETOM Mo cTaHdapTusaunm TK 229 «KpenexHble nsgenuns»

3 YTBEPXJEH W BBEJEH B JJENCTBWE MocTaHoBneHnem ®efepansHOro areHTcTBa No TeXHUYec-
KOMY peryimpoBaHuio 1 MeTposiornm ot 12 Hosabps 2010 r. No471-ct

4 HacTosiwunii cTaHgapT naeHTUYeH MexayHapogHomy ctaHaapTty W C 015330:1999 «M3penus kpenex-
Hble. VicnblTaHue Ha NpegBapuTeNibHYI0 Harpys3ky 415 ob6HapyXXeHus BOAOPOAHOro oxpynumsaHus. Metog c
NpMMEHeHMEM napasiiefibHbIX Hecylnx noBepxHocTteli» (1ISO 15330:1999 «Fasteners — Preloading test for
the detection of hydrogen embrittlement — Parallel bearing surface method»).

Mpu NpUMeHeHnN HacToALLEro cTaHAapTa peKOMeHyeTCs UCNOb30BaTb BMECTO CCbIIOYHbIX MeXAyHa-
POAHbIX CTaHAAPTOB COOTBETCTBYIOLME MM HaLMOHa/bHblEe cTaHAapTbl Poccuiickoin ®efepaunn 1 Mexrocy-
[apCTBeHHble CTaHAapThbl, CBEAEHNS O KOTOPbIX NPUBEAEHBI B AOMNONHUTEILHOM NpUAoXeHun A

5 BBEJEH BINEPBbIE

NHopMauus 06 M3MEHEHMSX K HACTOSLLEMY CTaHAapTy Ny6avkyeTCcs B eXerofHo n3jaBaemMom
MH(OPMaLMOHHOM YKasaTe e «HauuoHanbHble cCTaHAapThi», a TEKCT U3MEHEHUI NONPaBOK — B eXeMe-
CSYHO U3AaBaeMbIX UH(POPMALMOHHBIX yKasaTenax «HaumoHanbHble CTaHaapThi». B ciyyas nepecMoTpa
(3aMeHBbI) MM 0T MeHbl HACTOSILLEr0 CTaHAapTa CooTBe TCTBYLLee yBeJoM/eHue 6yaeT ony6/1MKOBaHO
B ©XXEMECSIYHO n34aBaemMoM MHGIOPMaLMOHHOM yKazaTese «HaunoHanbHble CTaHgapThi». COOTBETCTBY-
loLLas MHopmaums, yBeoM/IeHe U TeKCTbl pa3MeLan T csl Takke B UH(OpMaLMOHHO cucTemMe obLLero
Mo/sib30BaHUsi — Ha ouuManbHOM caiiTe ®efepasibHOro areH TCTBa N0 TEeXHUYECKOMY PETY/TMPOBAHMIO U
MeTposiorum e ceTu HTepHeT

© CtaHgapTuHcopm. 2011

HacTosuii cTaHAapT He MOXeT 6bITb NO/THOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXKMPOBAH U pac-
MpOCTpaHEH B kauecTBe ohuLManbHOro nsganus 6e3 paspelleHus defepasbHOro areHTCTBa N0 TEXHUYECKO-
MY perysiupoBaHuio 1 MeTPo/Iorim
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BsepeHune

Ecnu aToMapHblii BOAOPOS NPOHUKHET B CTaslb, OH MOXET Bbl3BaTb NOTEPIO NIACTUUYHOCTM UK CNOCO6-
HOCTV BbIEPXMBATb Harpysky, pacTpeckuBaHve (06bIYHO B BUAE Y/bTPAMUKPOCKONIMYECKUX TPELLUH) WIn
KatacTpoghmueckme Xpynkue paspyLueHns Npu NPUIoKEeHHbIX HANPSHXKEHUAX 3HAUUTE/IbHO HUXKE Npeaena Teky-
YecTy UM faxe HopMasnbHO pacyeTHO NPOYHOCTM A8 CNNABOB. laHHOE SB/IeHNe YacTo NPOMCXOANT BCna-
BaXx. KOTOPble HE XapaKTepn3yTCsi 3HAUUTENNbHLIMY NOTEPSAMU TEKYUECTU NPU CTaHAAPTHBIX UCTIbITAHNSAX Ha
pacTsbkeHue, 1 YacTo Ha3biBaeTCs 3aMeA/IeHHbIM XPYNKUM pa3pyLleHnem Uav BoLOPOAHbLIM OXpYNUunBaHUEM.
Bofopos MOXeT BHEAPATLCSA BO BPEMSsi TEPMO0O6PAGOTKU, Ta30BOr0 Hayr1EPOXMBAHNS, OUYUCTKU, TPABIEHNS,
thocthaTmpoBaHms, rasibBaHOMOKPLITUS 1 OKPYXaloLLeli cpeapbl B pe3ynbTare KaTogHO 3alnTbl NN peakumii
Koppo3un. BoJopos MOXeT Takke BHEAPATLCSA BO BPEMS TPOU3BO/ACTBA, HANpUMep BO BPEMS POJIMKOBOTO Npo-
(hunMpoBaHusi NUCTOBOTO MEeTasa, MexaHu4yeckoii 06paboTKM WM CBEPNIEHUSI BCNEACTBME PaspyLUEHNs
Heyl0B/IeTBOPUTE IbHbIX CMa3blBaKOLLMX BELLECTB, a TakKe BO Bpems onepaluii cBapku nam naikv Teepasim
npunoem.
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HALULMWOHANBbHBLIN CTAHAAPT POCCUWNCKOMWN GELEPALUMN

N3AENNA KPEMEXHbIE
McnbiTaHve Ha NpeABapuTesibHY0 Harpysky Ans o6HapyXeHua BOAOPOAHOr0O OXpynynBaHus
METOA C MPUMEHEHWEM MAPAJIIE/IbHbIX HECYWMWX MOBEPXHOCTEM

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

[Nata BBegeHna — 2012—01—01

1 O6nacTtb NpUMeEHeHUS

HacTosiwuin cTaHAapT ycTaHaB/IMBaET UCMbITaHNE Ha NPeABapPUTESIbHYI0 Harpy3sky, KOTOpoe CNoco6HO
06HapYXXUTb HaNN4Yne BOAOPOLHOIO OXPYNUMBAHUSA B KPEMEXHbIX N3AENVAX NPY KOMHATHOM Temneparype.

[aHHOe ncnbiTaHne pacnpocTpaHaeTcs Ha:

- MeTpuyeckme 60NTbl, BUHTbI U LLMNU/IBKK,

- pe3b60BbIAABIMBAIOLLNE BUHTbI,

B camoHape3aloLLn0 BUHTHI.

- camoCBep sl Me BUHTbI.

- raiiku,

- LWaiibbl,

N3rOTOB/IEHHbIE 13 CTaIN U HaX0A4ALWMECS MOA pacTArnBaioLen Harpy3sKo.

McnbiTaHre npoBoAaT npu Temnepatype ot 10 "C go 35 °C.

McnbiTaHWe NPUMEHSIOT TOJIbKO A1 aKTUBHOMO KOHTPOJISt MMOXET GbITh BbINOJIHEHO NOC/1E 1060ro aTana
NpoV3BOACTBEHHOrO npotecca. VicnbiTaHne He MPUMEHSIIOT B KaUeCTBE MPUEMOYHOT0 NCMbITaHNS. McnbiTaHne
CMOCO6BHO OLEeHNBATL Pa3NnUns AN U3MEHEHUS B YCNOBUAX UM MeTogax 06paboTkn 1 onpeaensatb addek-
TMBHOCTb pa3/IMYHbIX 3TaN0B Npouecca, Bkvas 06paboTkv 40 1 Noc/e NOKPbITUS, HTO6bI YMEHbLUNTL Nepe-
MeLlarLWnincs BOLOPOS B KpENEXHbIX N34emnsX.

McnbiTaHe He 0CBOGOXAAET N3rOTOBUTENS UMW UCMONHUTENSA Npouecca oT 06893aHHOCTU CO34aHus 1
KOHTPO/A NoAXo4ALW e npoLeaypbl ynpasieHns Npou3BoACTBOM.

MpumMmedyaHne — BO3MOXHOCTb OGHAPYXXEHUS1 BOAOPOAHOIO OXPYNUMBaHUS 3HAUYMTENbHO CHUXAeTCsl, eC/IN UC-
nblTaHWe HauYMHaTL No3Xe 24 Y nocsie Noc/iefHero atana NnPou3BoACTBEHHOIO npouecca. Mo3aToMy Npu HopMasibHbIX 06CTO-
ATeNbCTBAX UCMbITAHWE He SIBNSIETCS NOAXOAALWMM AN NPUEMOYHOrO UCMbITAHNS.

Oco60e BHYMaHWe HE06X0AMMO YAeNATb UCMbITaHUIo No 7.3.

2 HopmaTtuBHbIe CChIJIKK

YKazaHHble HUXe MexXAyHapoaHble CTaHAapThl COAEpXKaT NOMOXKEHNs, KOTOPble NOCPEACTBOM CChIIOK
COCTaB/IAT MOJIOKEHNS HACTOSILLErO cTaHAapTa. [151 MeXAyHapOAHbIX CTAHAAPTOB C yKasaHueM AaTbl ny6-
JIMKaLMW. Ha KOTOPbIe UMEIOTCS CChISIKX, HE PacnpoCcTpaHseTcs AelicTBUe NoCNeayoL X U3MEeHEHNA U nepe-
CMOTPOB 3TUX MEXAYHApOAHbIX CTaHAapToB. OAHAKO CTOPOHAM — y4yacTHWLAM COrNalleHuii Ha OCHOBe
HacTosAWero cTaHgapTa PeKOMEHAYETCS BbISICHSATb BO3MOXHOCTb MPUMEHEHUSI CaMblX NOCMEAHUX U3aaHuii
YKa3aHHbIX HUXe MeXyHapoAHbIX CTaHAApTOB. 111 MexayHapoAHbIX CTaHAapTOB 6e3 ykasaHus Aatbl ny6/u-
Kauuu. Ha KOTOpble MMEKTCS CCbUIKM, PacnpocTpaHseTcs AeiicTBME caMbIX MOCNeAHUX U3AaHWiA 3TUX
MeXyHapOoAHbIX CTaH4apTOB.

M3paHne opuynanbHoe
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NCO 273:1979 N3penus kpenexHble. OTBEPCTMSA C rapaHTMPOBaHHbIM 3a30pOM 4715 60/TOB U BUHTOB
(ISO 273:1979 Fasteners — Clearance holes for bolts and screws)

MCO 2702:1992 BuHTbLI camMOHapesalllne cTanbHble TepMmoobpaboTaHHbie. MexaHuyeckre cBoicTea
(ISO 2702:1992 Heat-treated steel tapping screws — Mechanical properties)

NCO 7085:1999 BuHTbI pe3b60oBblgaBnMBatoLMe C METPUYECKO pe3bb0oii ¢ 3aKasleHHbIM 1 OTNYLLEH-
HbIM MOBEPXHOCTHbIM CnloeM. MexaHuuyeckne 1 akcnyaTauuoHHble TpeboaHus (ISO 7085:1999 Mechanical
and performance requirements of case hardened and tempered metric thread rolling screws)

MCO 10666:1999 BuHTbI camoHapesawlme camocBepnswne. MexaHuyeckme u (PyHKUMOHANbHbIE
xapakTtepuctukn (ISO 10666:1999 Drilling screws with tapping screw thread — Mechanical and functional
properties)

3 TepMuHbI 1 onpeneneHns

B HacToslLeM cTaHAapTe NPUMEHEHbI Ceaytolme TEPMUHbI C COOTBETCTBYHOLWUMUN ONPeaeneHnsaMu:

3.1 BOCNpUMMYMBOCTb K BOAOPOAHOMY oxpynuuBaHuto (susceptibility to hydrogen embrittlemet):
XapakTepuctmka CTaslbHbIX KpenexHblX usgenuii, kotopas oTobpaxaeT Xpynkoe paspylleHue BcnencTBue
NPUCYTCTBUSA NepeMeLLatLLerocs BOAOPOAA U HATPYXEHNS CYLLECTBEHHbIMY PACTATUBAKLMUMUN HANPSKEHNSA-
MW U/Mnn n3-3a He61aronpPUATHBIX YCI0BUIA 06CAYXUBAHUS.

NMpumeuvaHuns

1C yBENMNMYEHNEM BOCNTPUMMUYNBOCTN K BOAOPOAHOMY OXPYyNYMBaHUIO KpUTUYECKOE KOZIMYECTBO nepemMeliarouiero-
cA BOAOPOAA MOXET ObITb NPUUYMHON 3aMETHOMO CHVXXEHUSI XPYNKOro paspyLleHus.

2 Mocne npon3BOACTBEHHOIO nNpouecca BOCNPUMMUYNBOCTb KBOAOPOAHOMY OXPYNYMBaHNKO HE MOXeET 6bITb YMeHb-
LieHa NN U3MEHeHa a HEBOCNPUMMUYMBOE COCTOSTHUE faxe No60oi TepMoobpaboTKoi nocne NOKPbITUSA (CYLLKOWA).

3.2 puckBogopogHoro oxpynunsaHus (risk of hydrogen embrittlemet): Puck nossneHuns paspyeHus
BO3HUKAET, eCIN KpenexHble n3fenns N3roToBeHbl 13 ctanun, BOCNPUUMUNBON K BOLOPOLHOMY OXpynynBa-
HWI0. MOr/oLarL e Bogopoa M HaxoAaLencs nod AelicTBMEeM PacTANMBatoLWMX HANPSXKEHUA NN OCTATOYHbIX
pacTArMBaloLwmnX HanpsHXKeHUA.

MpumeyaHune — PUCK BOLOPOAHOTO OXPYNUMBAHUSA MOXKET BbITb CHUXKEH, €C/IU B OTHOCSILLMXCA K Aeny onepa-
LMSAX MpoLecca MUHMMU3MPOBATL MPUTOK BOAOPOAA W/MIWU €C/V NOC/Ie MOKPLITUSI NPUMEHNUTL MOAXOASLLYI0 TEPMUUYECKYHO
06paboTKy, CNOCOBCTBYIOLLYIO YAaNEeHW0 BOAOPOAA NOCPEACTBOM 3hpy3unmn U/inam Heo6paTMoMy NOT/OLEHNIO BOAOPOAA
B CTa/IN.

3.3 npousBoacTBeHHasa naptma (manufacturing lot): KonnuecTBo KpenexHbIX U3gennii c 0anHaKoBbIM
0603Ha4YeHNEeM, BKIHOHAOLLMM KNACC TOYHOCTM, KNacc MPOYHOCTU M pa3Mep, U3roTOB/IEHHbIE U3 MPYTKa, NPOBO-
NIOKW. CTEPXHSA WU NIOCKOTO MaTepuana OfHOl nnaBku, C NPUMEHEHNEM OAUHAKOBBIX UK NOA06HbLIX onepa-
LWiA, BbINOHAEMbIX O4HOBPEMEHHO UM NOC/eAoBaTe/IbHO, C OAVHAKOBOW TepMuyeckoli 06paboTKoli 1 /mn
NPOLLECCOM HaHeCeHWSA NOKPbLITUSA, eCN TaKoBOe NPUMEHSAETCS.

OpfvHakoBas TepMuyeckas 06paboTka nam NnpoLecc HaHeCeHUs NOKPbITUSA 03HaYaeT:

- AN HenpepbIBHbIX MPOLLECCOB 0AMHAKOBbIW LiKN 06paboTkun 6e3 Kaknx-nnbo n3MeHeHui napameTpoB
npouecca:

- ANA NpepbIBUCTLIX NPOLECCOB O4WHAKOBLIN LMKN 06paboTkn Ana nocnefoBaTesibHbIX 0AUHAKOBbLIX
3arpy3ok (napTuit).

MpumeyaHune — MNpPonsBoACTBEHHAA NapTUS MOXET ObiTb pasfeneHa Ha paj NPOW3BOACTBEHHBLIX 3arpy3ok
Ana nposeneHuAa TEXHO/I0rnyecKo OﬁpaGOTKVI, as3aTeMm CHOoBa co6paHa B Ty Xe Npon3BoACTBEHHYH NapTuto.

3.4 npowusBogcTBeHHasn 3arpy3ka (manufacturing batch): KonnyectBo aeHTUUHbIX KpENeXHbIX n3ae-
NWiA U3 04HOW NPOM3BOACTBEHHON NapTumn, obpabaTbiBaeMbIX COBMECTHO B OHO BPeEMSI.

4 MeTopg NcnbliTaHna

McnbiTaHne Ha npefBapuTeNibHYl Harpysky BbIMOJSHSIOT Ha COOTBETCTBYIOLWEM WCMbITATENBHOM
ycTpoiicTBe. KpenexHble U3fenns HarpyxatoT B AuanasoHe npegena Teky4ecTyi nimv paspyLuaioLero KpyTaue-
ro MOMeHTa 160 NPU 3aKpyUMBaAHUK C CONPSHXEHHOI raiikoii, 160 Npu BKPYyUYMBaHWUU B NIACTUHY C NpesBapu-
TeNIbHO Hape3aHHO! pe3b6oii (CM. puUcyHkU 1—3). Jpyrue CUCTeMbl MPUNOXEHWUS HArpy3ku U 3aKpenneHust
[l0NyCKaeTCst NPUMEHSITb, €C/IM MOXET BbiTb AOCTUTHYTO HEO6XOANMOE HaMNPsHKEHNE B Auana3oHe 3HauYeHuii
npegena TeKy4ecTu Uy paspyLuaioLLero KpyTsaLero MoMeHTa /151 COOTBETCTBYIOLLEro KPenexHoro u3genus.

2



FOCT PMCO 15330—2010

HanpsibkeHue uam KpyTsiLmuii MOMEHT BblAEPXMBAIOT He MeHee 48 u. [ocne KaxablX 24 4 KpenexHble Usgenus
MOBTOPHO MOATAMMBAIOT 4,0 HAYA/ILHOTO HAMPSHKEHWUS UMK KPYTALLETo MOMEHTa U 0AHOBPEMEHHO NPOBEPSIIOT,
NPOU3OLLO N paspyLleHne 13-3a BOLOPOAHONO OXPYNUMBaHUS.

5 WcnbiTaTtenbHble npucnocobneHns

ONa pasnnyHbiX TUMOB KPeneXHbIX U3genuii nNpuMEHsT COOTBETCTBYOLEE UM WCMbITaTe/lbHOE
YCTPONCTBO.

51 MeTpuyeckne 60Tbl, BUHTbI U WNNAbKN

MeTpuyeckne 60NTbl, BUHTbI W LLIMUBKA 3akpenndarT B TBep,ﬂ,OVI CTanbHOW NiacTuHe ¢ napannesibHbiIMn
NOBEPXHOCTAMU C OAHUM WUTN HECKOJIBKUMU OTBEPCTUAMUN, NepneHANKYNAPHbIMU K NOBEPXHOCTU N/TACTUHDbI,
KOTOpble H906X0,EI,VIMO ycTaHaBnMBaThb, Kak NokasaHo Ha pucyHke 1.

1 — BepxHAdA nnacTuHa; 2 m- NUCTOBOE 3anosiHeHne (AN ANNHHbLIX 60/ITOB BUHTOB U WINUAEK): 3 — HUXHASA NNacTuHa,
4 — Talika B Ka4ecTBe rofI0BKN

B OTBepcTMe C rapaHTUPOBaHHbLIM 3a30poM  — 1o NCO 273. nep.blil paga.

PucyHok 1 — McnbiTaTensHoe YCTPOWCTBO ANt METPUYECKUX 6ONTOB, BUHTOB U LUMUEK

MpucnocobnexHne ana MeTpuyeckux 60NTOB, BUHTOB U LIMUIEK UMEET BEPXHIOK U HWKHIOK CTaslbHble
nnacTuHbl (CM. pPUCYHOK 1). TBEPAOCTb BEPXHEN U HUXHEWN NNACTUH A0/MKHA ObITb He MeHee 45 HRC. OnopHas
NMOBEPXHOCTb JO/MKHA ObITb rNaAKoM, 1 ee LepoxoBaTocTb RaHe Ao/MKHA NpeBbiWwaTth 8 MM. TOALWMHA Kaxaol
NNacTuHbI J0/MKHA ObITb He MeHee 1d{d — HOMUHanbHbIN AnameTp pe3bbbl). OTBEPCTUS C FApaHTUPOBAHHbLIM
3a30pOM A0/KHbI UMeTb AnameTp dh B cooTBeTcTBUU ¢ VICO 273, nepBblii psif, U KPOMKM HE [O/IKHbI ObITb
CKPYT/IeHHbIMW. PaccTosHve mexay OTBEpCTUSMU C rapaHTUPOBaHHbLIM 3a30pOM ApYyr oT gpyra L 4o/mKHO ObITb
He MeHee Tpex AnameTpos (3d).

Mpv npoBeAeHUN NCNbITAHUS ANTMHA HArpyXeHHO CBO6OAHON pe3bbbl f0/MKHA COCTaBNATL He MeHee 1d,
npu 3TOM He 60/1ee NATU NOJTHbIX BUTKOB pe3b0bl 40/KHbI BbIXOAWTL 3a Npejesb! ravikv. Ytobbl ya0BNeTBopaTh
3TV TEXHUYeckne TpeboBaHnsa ogHa uav 6oM1ee ctanbHbIX NNACTUH C NapannenbHbIMU U FiagKuMy NoOBEPXHOC-
TAMU MOTYT ObITb MUCNOJIb30BaHbI KAK IMCTOBOE 3anosiHeHue. JINCTOBOE 3arno/iHeHe MOXET ObITb U3rOTOB/IEHO
13 Apyron ctanu v c TBepPAO0CTbIO, OT/IMYHOW OT TBEPAOCTN BEPXHEN U HUXHEN NIaCTUH.

BonTbl, BUHTBI, WNWALKK, KOTOPbIE BYAYT UCMbITEIBATLCA C NpeABapuTesibHbIM HATArOM, 3aTArMBalTCs
CONpPSHXEHHOW raiikoid. B cnyyae co WnuabKoi nnmn pe3abboBbIM CTEPXHEM raliku cnefyeT UCnosb3oBaTth ¢ 06e-
UX CTOPOH UCMbITaTeNbHOW NNACTUHBI. ECnn raiikn HaBnHYEHbl Ha KOHLbl C Pa3fInyHbIM KONIMYECTBOM BUTKOB
pe3b6bl, raiiky, HaBUMHYEHHYI0 Ha MeHbllee KOMMYeCcTBO BUTKOB pe3bbObl, HEO6XOANMO paccmMaTpuBaTth Kak
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ronosky. aliky, MCNoNb3yeMyio B Ka4ecTBe r0/I0BKW, HEOOXOAMMO 3aBepHYTb C YCUAneM OT pyku o cbera
pe3bo6bl.

[nsa KopoTknx BUHTOB (/ < 2.5d) cnefyeT NpMMEHATb TO/IbKO OAHY NNACTUHY C NpeABapuTebHO Hape3aH-
HbIMU Pe3b60BbIMY OTBEPCTUSMM, B KOTOPbIE BUHT A0/MKEH ObITh BBUHUYEH HEMOCPeACTBEHHO 6e3 ncnonb3oBa-
HUSA raiikn N 3aTAHYT 4,0 roNI0BKM BUHTA. MnacTuHa fo/KHA MMeTbTakexe CBONCTBA, Kakyka3aHHble Bbille AN
BEePXHei NnacTuHsbl.

[nsToro, 4To6b! NCNbITbIBATL 60/ThI Y BUHTHI CHEMIOCKUMUONOPHbLIMU NOBEPXHOCTAMU (HaNnpuMep, BUH-
Tbl C NOTaWHOW roNoBKOM, 6ONTLI C YLWIKOM K T.A4.), NOJ FONOBKY CliefyeT NCMo/b30BaTb COOTBETCTBYIOLLYIO
BEPXHIOI0 NAACTUHY UK Wwaiby (CM. pUCyHOK 2).

>— BEpXHAA niacTuHa c 3EHKOBKOM; 2 — HWXHSASA nnacTuHa

PI/ICyHOK 2— I'Ipmmep ncnblTaTesibHoOro yCTpOﬁCTBa ana 60/ITOB Y BUHTOB C HEM/TOCKUMU OMNOPHbIMU NOBEPXHOCTAMMU

5.2 Pe3b6oBblgaBnunBallme, caMoHapesawlime u camoceepasime BUHThI

B npnucnoco6nexnnmn ans pesb60BblAaBAMBaOLLNX, CAMOHApPe3aLWw X 1 CaMOCBEP/IALLNX BUHTOB Npume-
HAIOT NNACTUHY, U3TOTOB/IEHHYIO U3 CTaNIN C MEXaHWYeCKMMN CBOMCTBaMM, YKa3aHHbIMY B COOTBETCTBYHOLLMX
ncnbiTaHMAaX Ha BBUHUMBaHWe B ICO 7085. NCO 2702 nnm NCO 10666 COOTBETCTBEHHO, HO KOTOpas nMmeet
npeaBapvTeNbHO HapesaHHy pe3bby (CM. pucyHok 3). MpumeHsemas waiba TBepgocTbio 300 HV moxeT
6bITb NCNO/Ib30BaHAa NOA FOI0BKY BUHTA ANA 3aWWMUTbI MNACTUHLI. MUHUMaNbHAA TOMWMHA NAACTVHbI AO/KHA
6b1Tb 1d ((/— HOMMHaNbHBLIA AnameTp pe3bbbl). Bce apyrme TpeboBaHMA Takue Xe. Kak AN MeTPUYecKmx
60NTOB, BUHTOB U WNunek (cm. 5.1).

MpumMeyaHune — BMeCTo NCNOMb30BaHUS METYMKOB NPEBAPUTENIbHO Hape3aHHas pe3b6a MOXET 6blTb Nony-

YeHa BBMHUYMBAHMEM BUHTOB, UCMbITAHHbLIX HA OTBEPCTUAX AMamMeTpaMmn, COOTBETCTBYIOWMMN MeXAYHapoaHbIM cTaHaap-
Tam (CM. Bbille), NPU YCNOBUW, YTO pe3bba BUHTA JOCTATOYHO ANVHHASA, YTOObI MOXHO 6blf10 MOTHOCTLIO Hape3aTb conps-

XEeHHY pe3|=6y. Korga pe3b6a MNONTHOCTbIO BbINOJ/IHEHA, TOrda nNpoao/nkakT npouecc BBUHYNBaAHUA 3afaHHbIM KPpyTALWLUM
MOMEHTOM, KOTOprVI 3aMeTHO yMeHblUaeTCA N He yBeNn4ymBaeTCs, Noka He Ha4YHeTCA NPOoLeCC 3aTAXKN.

| — nucToBoe 3anonHeHne (4NS ANWHHBIX BUHTOB); 2 — NaacTUHA C NpeABapUTENbHO Hape3aHHo pe3b6oii

dlf< d,»1.1

PucyHok 3 — WcnbiTaTenbHoe npucnoco6iedne a/is pe3b60BbIAaBIMBAIOLIMX, CAMOHAPE3AI0LNX
WU CAMOCBEPALLMX BUHTOB
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[na ncnblTaHUAa ANNHHBIX BUHTOB B KQYeCTBE /IMCTOBOMO 3arn0o/IHEHNA MOTYT 6bITb MCNOJIb30BaHbI OoAHa
nnun 6onee cTanbHbIX NAACTUH C napannenbHbIM1 1 rNagKUMyY NOBEPXHOCTAMN. uameTpsbl 0TBepCTMI7I B njac-
TUHaX He A0/TXHbI NpeBbilaTb HOMWHaNbHbIN anameTtp pe3b6b| 60nee yem Ha 10%.

5.3 BUWHTbI C HEBbINAAAK WMMU Wanbamm

McnblTaHe BUHTOB C HEBbINaAawWMmMK Wwaibamv cneayeT BbINOHATL, UCNOMb3Ysi COOTBETCTBYOLLEE
npucnoco6nexmne, onmcaHHoe B 5.1 nnmn 5.2.

5.4 Talikn

Heobxo4uMO yunTblBaTh, YTO HEKOTOPBIE ravikvu MOryT NoABepraTbCa pacTarnsalroLwemMy HanpsXXeHuno B
06/1aCTV ONOPHOI NOBEPXHOCTU BCNEACTBME paclunpeHmnsi. 3TO MOXET OTHOCUTLCA K (hN1aHLEeBbIM raikam nam
ApYrUM raiikam HeoObl4YHOW hopMbl, HO BO3MOXHO TakXe 1 K 06bl4HbIM raiikam. Takum 06pasom, ucnoitaHve
raeko/HKHO 6bITb PACCMOTPEHO MPKW COTNIACOBaHUN MEXAY N3roTOBUTENEM U UCMONIHUTENEM npoLiecca.

O6opyaoBaHue Ans UcnbiTaHnsa raek — no 5.1.

5.5 MpyXuHHbIe Wwalibbl

HeckonbKo NPYXWHHbIX Waiib cobrpatoT Ha 60T HOMVHABHOTO AnameTpa pe3bbbl, COOTBETCTBYIOLLErO
HOMVHa/IbHOMY AvaMeTpy NPYXUHHbIX Waiib. MpyXxvHHbIE Waibbl, NogBepraemble UCMbITAHWIO, OTAENAI0T
ApyroTapyra nnockumu waibamu. TBepAoCTb NAOCKUX LWaib AoMKHA 6bITb 60/bLUE, YEM TBEPLOCTb UCMbITYE-
MbIX Waib, n He meHee 40 HRC.

Tapenbuatble NPyXWHHbIE Walibbl CNefyeT UCMbITBIBATL B Napax, Kak nokasaHo Ha PUCYHKe 4.
Co6opka Ao/xHa 6bITh 3aTAHYTa JOCTATOUYHON HArpy3Koi, YTo6bl NPYXWUHHbIE LWaiibbl CTann NIOCKUMU.

PucyHok 4 — VcnbiTaTefibHoe npucnoco6ieHne 4s TapenbyaTbiX NPYXUHHbIX LWaii6

6 Bbibopka

[LNs1 KOHTPONS CNeflyeT UCMO/b30BaTh NOAXOAALLNIA NaH BbIGOPOUHOT0 KOHTPOS, COrNTaCcoOBaHHbI Mex-
Zly N3roTOBUTEJIEM 1 CTOPOHOIA, OTBETCTBEHHOI 3a OTAE/bHbI 3Tan npouecca (Hanpyumep, 3akasika uim HaHe-
CEHUe NOKPLITUS), UK MEXAY OTBETCTBEHHbLIMU OTAENaMU KOMNaHuu. MnaH BbIGOPOUYHOTO KOHTPONSA crefyeT
BbIGUPATb AN151 KAXKA0M NPON3BOACTBEHHOI 3arpy3Ku.

JeTanu BbI6OPKM fLOMKHBI GbITh UCC/IEA0BaHbI BU3yaslbHO HA BUAVMbIE TPELMHbI 6€3 A0N0/THUTENIbHOTO
yBe/IMuYeHusl.

7 lpoBepneHne ncnbiTaHng

7.1 CwmasbiBaHue

BONTbI, BUHTI, LWNUABLKKA 1 Fraiikn HE06X04MMO CMa3bliBaTh A0 UCMbITAHWS 4151 NOBLILEHUSA 4OCTOBEPHOC-
TW UCNbITAHNA.

MpumeuvaHne — C nogxofsauwein cMaskoin (Hanpvmep, macno uau nbas cmaska 6e3 cepbl) gocTurarTcs 60-

nee 61M3Kne MO 3HAYEHUIO KO DULMEHTLI TPEHNSA. KpOME TOro, cMaska yMeHbLIAeT Hen36exHoe CKpyuMBaHmne 1 no3Bonsi-
€T 40CTWYb GOJbLUEN pacTarMBaroLwen Harpysku.
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7.2 TMpunoxeHue npeABapuTENbHON HArpysKku

Mpy npoBefeHn NcnbiTaHUs Heo6XxoArMa BbICOKas OCTOPOXHOCTb, TakK Kak Xpynkvue KpenexHble nge-
NS MOTYT BHE3aMnHO paspyLLMTbCS 1 Bbi3BaTb CEPbE3HOE noBpexaeHne. CnegosaTtenbHo, Heobxoanmo obec-
neynTb 3aWwuTy OT NOBPEXAEHUS WMUTaMU UK 4PYTVMKU COOTBETCTBYIOLLUMU NPUCNOCO6EHUAMMN.

MakcumasnbHast CKOpoCTb 3aTArMBaHUA A0/KHa 6bITb He 601ee 0.33 ¢-1(20 06/MUH).

7.2.1 MeTpuyeckne 60NTbl, BUHTbI, LWNWUALKN U raiikn

MeTpuueckune 601Tbl, BAHTbI UAW LUMWAbKX, COBGPaHHbIE C CONPSHKEHHbIMM ralikaMu, 3aTArnBatT CooTBe-
TCTBYIOLLMM raeyHbIM K1HOHYOM C OrpaHuyeHnem no KpyTALemMy MOMEHTY [0 npejena TeKydecTu. 3aTsaxka [o
npegena Teky4yecT MOXeT 6bITb 4OCTUTHYTa Pa3NNyHbIMKU cnocobamu, Hanpumep:

- KOHTPO/b YI/na rpagmeHTa KpyTAwero MoMmeHTa unm

- 3aTaAXKa [0 3afaHHOro KpyTALLLEero MOMeHTa Mo 3aJaHHoMy yriy nosopoTa.

[aiikn NS UCNbITaHUA AOMKHbI 6bITb N3 0AHOW NPOM3BOACTBEHHOM NAPTUMN: OHW MOTYT 6bIThb C NOKPLITUEM
1n 6e3 NOKPbITUSA, HO AO/IKHbBI 6bITb OMHAKOBbBIE.

[aiikn Heo6x0AMMO cO6paTh CCONPAXKEHHBIMU 6ONTAMU NN BUHTAMU U 3aTAHYTb 10 NpeAesna TeKy4ecTu.
McnbiTyemble 601Tbl AW BUHTbI 4O/MKHbI 6bITh U3 0AHON NPON3BOACTBEHHON NAPTUN; OHWU MOTYT ObITb C NOKPbI-
TMem unv 6e3 NoKpbITUSA, HO [OMKHbI ObITb OANHAKOBbIE.

MpeaBapuTenbHYIO Harpysky cnegyeT npuknajbiBaTe COrNacHoO ciegyoLen npouegype:

a) ycTaHaBnMBawT NATb 60NTOB UM BUHTOB B UCMNbITATENbHbIE NAACTUHBLI U 3aBEPTLIBAKOT raiku o
COMNPUKOCHOBEHUS C MOBEPXHOCTbIO UCMbITATENbHON NIACTUHBI;

b) 3aTArMBalOT KXyt CO0PKY 0 MHAMBUAYAbHOIO Npejesna TekyuyecTu. 3aTsKa MoXeT ObITb Npous-
Be/leHa CO CTOPOHbI raiku Nau Co CTOPOHbI FOI0BKM 60/1Ta UMW BUHTA B 3aBUCUMOCTU OT UCMLITAHUS, HO JO/DKHA
6bITb OANHAKOBAA A/15 BCEX UCNbITYEMbIX KPENEXHbIX U3AENNA;

C) PerucTpupyroT 3Ha4yeHus KpyTALWEero MOMeHTa A1 NpefAenioB TeKyYecTu NATW y3/10B KpenaeHns un
BbIYNCAAIOT CpefiHee 3HaYeHne 1 pasHoCTb MeXAy MakCUMasibHbIM U MUHUMaNbHbLIM 3HavyeHuamu. Ecnun ata
pasHoCTb 6yaeT MeHblue 15 % cpefiHero 3HauyeHus, To cpefiHee 3Ha4YeHne KpyTALLero MOMeHTa A0/KHO 6bITb
ncnbiTaTeslbHbIM KPYTALLMM MOMEHTOM 3aTsHKKM faHHOl Bbl6opKM (CM. pa3gen 6). B cnyuvae, ecnu pasHocTb
6onblie 15 %. ykazaHHOE KO/IMYECTBO KPenexHbIX n3genuii Heo6xXo4MMo 3aTsaHYTb A0 UX MHANBUAYANbHOTO
npegena TekyyecTu,

d) 3artaruBaloT 3aaHHOe KOIMYECTBO KPeneXHbIX u3genuii Ao NCnbiTaTeNlbHOro KpyTALWEro MOMeHTa
3aTSHXKKN MW 40 MHAMBMAYAbHOTO Npejesna TeKyvyecT B COOTBETCTBUM C NEPeUYnCcieHnamm a) — C).

7.2.2 Pe3bboBblfgaBnusarwlie, camoHapesalwle n caMocBepnaLme BUHTbI

Pe3b6oBbifgaBnunsarLLme, camoHapesawlwme n caMmocsepsaLme BUHTbI CnefyeT 3atarmpaTb COOTBe-
TCTBYIOLLUM K/TIOYOM C OTpaHnyeHnem KpyTaLwero MoMmeHTa Ao 90 % HanMeHbLUEro 3HavyeHns paspyLiatoLiero
KpyTALLEro MOMeHTa, NMO/YYEHHOTO MPW UCMbITAHUW Ha MATU BUHTax. HeobxoAnMo BbINOAHWUTL cregyloLlive
npoueaypsbl:

a) BBEPHYTb MATb BUHTOB (BO3MOXHO C Liai6amu) B UCNbITaTeNbHYI0 NNACTUHY 4,0 CONPUKOCHOBEHMWS
rO/I0BKM C MOBEPXHOCTbLIO MIACTUHbI,

b) 3aTAHYTb BUHTbI 0 UX MHANBUAYANBHOIO paspyLualoLLero KpyTawero MOMeHTa 1 3apernctTpuposarb
3Ha4YeHns. B3ATb HauMeHbLLee 3Ha4YeHne n yMHOXUTb ero Ha 0,9 (90 %). 4ToGbl YCTAHOBUTL UCNbITATE NbHbIN
KPYTALLMIA MOMEHT 3aTsXKKV AN faHHOW BbIGOPKK (CM. pasfen 6). Pa3HOCTb MexXAy MakcManbHbIM N MUHW-
MasibHbIM 3HAaYEHUAMY paspyLualoLero KpyTALWero MOMeHTa, NolyYeHHas Ha NaTu BUHTaX, A0/KHA ObiTb He
60nee 15 % MUHNMAaNILHOTO 3HAYEHUS.

MpumeyaHue — ECAM pasHOCTb NpeBbIlWAaeT 15 %. TO 3TUM UCMbITAHNEM HEBO3MOXHO OGHAPYXWTb BOAOPOS-
HOe OXpynuuBaHue.

Ecnun dhopma ronoskmn nam 0co6eHHOCTM NpuBoaa (KpecToobpasHbIii WAL, MPsAMON WAL, Mesikoe yriy6-
NeHne) He NO3BONSIOT 3aTSAHYTb BUHT 40 Pa3pyLUEHNS, TO UCMbITATENbHbIA KPYTALLMIA MOMEHT 3aTsHXKKK ycTa-
HaBNMBalOT paBHbIM 90 % HaMMeHbLUEro 3HaYeHNs KPYTALLEr0 MOMEHTa MOBPEXAEHNA NPUBOAA,;

C) 3aTAHYTb 3afaHHOe KOMMYECTBO KPEMeXHbIX W3LENUA A0 WCNbITaTeNIbHOrO KPYTSALLEro MOMeHTa
3aTSXKN B COOTBETCTBUM C b).

7.2.3 MNpyXuHHble walibbl

MpeaBapuTenbHYI Harpysky cnegyet npuknagbiBaTe B COOTBETCTBMU CO CIeAYOLVMU NpoLeaypamu:

a) YCTaHOBUTb MPYXWHHbIE Waii6bl Ha NCnbITaTeNbHbIA 6ONT, Kak onMcaHo B 5.5, 1 3aBEPHYTb UCMbITa-
TesbHYI0 raiky 40 CONMPUKOCHOBEHMWS C MEePBOii LWanboi;

b) 3aTsHYTb C60PKY, NOKa NPYXWHHbIE LWaibbl He CTAHYT NIOCKUMU.
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7.3 KOHTpO/NIbHOE UcCnbITaHue

BO3HVMKHOBEHVE TPELLUH, OTPbIB FO/I0OBKM WY paspyLUeHne KpenexHoro n3aesnus, Korga o6bekT Harpy-
XXEH NN B TEYEHME UCMbITaHUs, MPOMCXOANT He06A3aTeNbHO U3-3a BOAOPOAHOr0 OXpynymMBaHus BCleaCcTBMe
npouecca HaHeceHUs MOKPbITUSA. MOXHO BbINOIHUTL MWCMbITAHME KPENeXHbIX u3genuii 6e3 MnokpbITUA
(KOHTPONIbHOE UCNbITaHWE) N YCTaHOBUTb, YTO MPUYMHON XPYMNKOro paspyleHns 6blav gpyrue aTanbl Npous-
BO/CTBEHHOrO npovecca.

Bbl6opka AN KOHTPO/IbHOTO UCMbITAHMSA A0/HKHA OblTh COrlacoBaHa MeXxay CTOPOHamu, Kak onmcaHo B
pasgene 6. VicnbiTaTenbHble npoueaypbl — cornacHo 7.2.1—7.2.3.

7.4 BpewmsA AN Havyana UcnbiTaHuA

YUyBCTBUTENBHOCTb UCNbITAHUS HA NPeABapPUTE/bHYIO HArpy3Ky 3aBUCUT OT BPEMEHW Havana UcnblTaHus.
Mo3ToMy ucnblTaHWe HEOGXOAMMO BbINOMHUTL Kak MOXHO cKopee, NpeAnoYTUTENIbHO He No3gHee 24 4 nocne
OKOHYaHuA nccnefyemoro Npon3BoACTBEHHOIO npoLiecca.

NMpumeyvyaHune — Ecnvm BoAopofHOE OXPYNyMBaHNE NIETKO MOXHO OGHAPYXWTb, BbINOMHUB UCTbITAHNE HEME/-
JIEHHO. TO NPW 3aJePXKEe Hayana UCNbITaHUS A0 HECKOMbKMX AHEN unn faxe of4HOW Hefenn unm 6oblue WaHec o6Hapyxe-
HWS BOJOPOAHOrO OXPYNUMBAHNS YMEHbLIAETCS.

7.5 MopTtarnsaHue B NnpoLUecce ncnbiTaHnA

MpoAOMKNTENILHOCTb UCTIbITAHWS AO/MKHA BbITb HE MeHee 48 U. KpenexHoe usgenve crneayeT NnoBTOPHO
3aTArMBaTh Mo KpaliHeil Mepe Kaxable 24 4 10 UCNbITATENLHOTO KPYTALLEr0 MOMEHTA 3aTSKKU U Harpysku,
NPUNOXeHHON BHavane. Ecnu KpyTaLWmMiA MOMEHT yMeHbLUMTCs 60/1ee yeM Ha 50 % XoTs 6bl 411 OAHOrO Kpe-
NEXHOro 13aenusi, To UCMbITaHWe A0/MKHO GbITb HAYATO C Hauaa C TakVMW Xe KPeENeXHbIMU U3AeNnsMu.

Mepeps 3aBepLlUeHeM UCTbITaHWs CrieayeT BbINO/IHUTL OKOHYaTe/IbHoe NoATsruBaHue. MNepes okoHua-
TeNbHLIM MOATATMBAHWEM KPENEXHble U3fenus cnedyet oTBepHYTb NpUGAN3NTeNbHO Ha U2 060poTa, UTo6bI
06HapYXUTb paspyLLleHne, MPoun3oLLEeLLIee B Npeaesnax yyacTka pe3bob.

8 OueHka ucnbiTaHui

Mocne ncnbiTaHWsA Ha NpeABapuTe/bHYIO HArpy3Ky AeTanmn f0/KHbI 6bITb UCCNef0BaHbl BU3yanbHO 6e3
[OMNOIHUTENLHOTO YBENNYEHUS. VICnbiTaHWe BblAEepXaHo, ecv B JII060M UCMbITYEMOM KPENEXHOM M3fenun
OTCYTCTBYIOT BUAVMbIE TPELLMHBI NN Pa3pyLUEHNS.

9 MpoTOKON UCMbITAHWUIA

MpOTOKON UCMbITAHWI LO/KEH BK/OYATL B CE6S:

a) o603HayeHue HacTosALWEero cTaHgapTa:

b) nAeHTUdMKaLMIO 3arpy3kn WA naptum;,

C) KOMIMYECTBO UCMbITAHHbIX KPEMNeXHbIX N3AeNuid;

d) cyTb uccnegyemoro npouecca;

€) KONM4YecTBO M XpOHOMEeTpax onepauuii NoATArMBaHNS;

0 NpoAOMKUTENBHOCTb UCNbITAHNS;

1) KO/IMYECTBO paspyLUEHHbIX AN OYEBUAHO NMOBPEXAEHHbIX KPenexHbIX U3genuii Npu KOHTPOSIbHOM
UCMbITaHWUM, eCIY OHO NPOBOAW/IOCH;

h) konnuyecTBO pa3pyLleHHbIX U 04YEeBUAHO NOBPEXAEHHbIX KPENeXHbIX N3Aenuii B npolecce ncnbl-
TaHus;

i) NPOAOMKUTENBHOCTb BPEMEHU MEXAY OKOHYaHWeM NpPov3BOACTBEHHOrO NpoLecca uav atana npouns-
BO/CTBEHHOTO NpoLecca 1 HavyanoM uUcnbITaHsa (ECNN U3BECTHO).
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Mpunoxexne OA
(cnpaBo4yHoe)

CBefleHUsi 0 COOTBETCTBUM CChIJIOYHbBIX MEXAYHAPOAHbIX CTAHAAPTOB
CCbIZIOYHbIM HaLMOHaNbHbIM CTaHgapTam Poccuiickoin ®egepayuu
W felicTBYIOLW MM B 3TOM KAYeCTBE MEXIOCyJapCTBEHHbIM CTaHhapTam

Ta6nuya JA1

O603HayeHne CCbINOYHOTO CreneHb O603HaueHVe N HaMeHOBaHVIe COOTBETCTBYIOLLIETO HALWIOHa/TbHOTO
MeX/yHapoAHOro cTaHaapTa COOTBETCTBUSA cTaHgapTa
MCO 273:1979 MOD FOCT 11284—75 «OTBEpPCTUS CKBO3Hble NOA KpenexHble geTta-
nu. Pasmepbl*
NCO 2702:1992 HoT FOCT P NCO 2702—2009 «BuHTLI camoHapes3atolme crtasbHble
TepmoobpaboTaHHble. MexaHnyeckne CBOWCTBa»
MNCO 7085:1999 — .
NCO 10666:1999 — *

* COOTBeTCTBYIOLMI HALMOHANbLHBIN CTaHAapT oTCyTcTBYeT. [lo ero yTBepxaeHusl pEKOMeHAyeTcs UCNOo/b30BaTh
NepeBoj Ha PYCCKMii A3bIK JAHHOTO MEXAYHapOoAHOro cTaHaapTa. Mepesog 4aHHOTO MEeXAyHapoAHOro cTaHaapTta Ha-
XoauTcsi B ®PefiepasnbHOM NHGOPMaLMOHHOM hoHAE TeXHUYECKUX PEernaMeHToB U CTaHAapToB

Mpumeyanune — B HacToswel Tabnnye NCnonb3oBaHbl Cnefylolime ycioBHble 0603Ha4YeHNs CTEeMNeHn cooT-
BETCTBMSA CTaHA4ApPTOB:

- OT — naeHTnYHble CTaHAapThbl;

- MOD — moancuympoBaHHble cTaHfapThbl.
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Bubnunorpaduns

1] 1SO 9587 Metallic and other inorganic coatings — Pretreatments of iron or steelto reduce the riskofhydrogen embrittle-
ment.
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