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[lpeaucnoBue

Llenn n npuHUunel ctaHgapTusaunn B Poccumnckon Peagepaunn yctaHosneHbl PeaepanbHbiM 3aKOHOM
oT 27 aekabdbps 2002 r. Ne 184-P3 «O TeXHUYECKOM perynmpoBaHnuny», a npasmna npuMeHeHunst HauMoHanbHbIX
ctaHgapTtoB Poccunckon ®egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccumnckon ®epgepaumin.
OCHOBHbIE NONMOXEHUAY

CBeoeHUA o cTaHgapTe

1 NOAINOTOBIIEH ®epepanbHbIM rocygapcTBeHHbIM YHUTAPHBIM NpeanpuatTnem «BcepoCcCcUnckni
Hay4dyHo-MccneaoBaTenbCKMM  UHCTUTYT  cTaHgapTuvsauum U cepTudukaymMm B MaLUUMHOCTPOEHUU»
(BHUMHMALL) Ha ocHoBe ayTteHTudHoOro nepesoaa PrYlN «CrtangaptuHdgopm», per. Ne 2698/ISO ot
30.11.2006 r. Ha pycCKUK A3bIK CTaHAapTa, ykasaHHOro B NyHkKTe 4

2 BHECEH TexHu4yeckuum koMmmuteToM no ctaHgaptusaumumn TK 229 «KpenexHble nsgenus»

3 YTBEPXOEH W BBEAEH B JENCTBUWE MMpukazom deagepanbHOro areHTcTBa no TeXHUYECKOMY
perynupoBaHuto n metponornm ot 10 gekabpa 2009 r. Ne 700-cT

4 Hactoqawun ctaHgapT ngeHtudeH mexgyHapogHomy ctaHgapTty NCO 4042:1999 «Us3genna kpenex-
Hele. dnekTponuTtudeckne nokpblTUsa» (ISO 4042:1999 «Fasteners — electroplated coatings».

[Tpy NpUMeHeHUn HacToALWEero ctaHgapTa pekoMeHayeTca UCMONb30oBaTh BMECTO CChITOYHBIX MeXay-
Hapo4HbIX CTaHOAPTOB COOTBETCTBYIOLWLME UM MEXrocyaapcTBeHHble cTaHaapThl, cBedeHUs O KOTOPLIX NMPU-
BeJeHbl B ACNONMHUATENbHOM NpUnoXxeHnn A

5 BBEAEH BI'NEPBbIE

VIHgbopmauusa ob usMeHeHUsIX K HacmosuweMy cmaHoapmy nybrnukyemcsi 8 eXXe200H0 U30asaeMoM
UHpOopMallUOHHOM yKa3amerne «HayuoHanbHbIe cmaHoapmbi», @ mekcm U3MeHeHUU U rornpagok — 8 exXe-
MeCSYHO u30asaeMbix UHOPMaUUOHHLIX yKalzamensix «HauuoHanbHbie cmaHOapmei». B cniyyae nepe-
cMompa (3aMeHbl) Unu OmmeHbl Hacmosweao cmaHoapma coomeemcmsyruee yeeooMmiieHue byoem
orybriuKo8aHO 8 eXeMeCAYHO U30asaeMoM UHPOPpMaUUOHHOM yKazamerne «HauuoHanbHbie cmaHoapmbly.
Coomeemcmeyrouiast UHGhbopMalus, yeeOoMIIeHUE U MeKCcmbl pa3Meliaromcs makxe 8 UHGhbopMalyUoOHHOU
cucmeme obLie20 rnoIb3osaHusa — Ha oghulyuansbHoM caume QPeodeparnibHo20 azeHmemea rno MexHU4YeCKoMy
peayrnuposaHuro U MmempoJsioauu 8 cemu VIHmepHem

© CrtanpgapTtuHdopm, 2010

HacTtoawumn ctaHaapT He MoXeT ObITb NOMHOCTLIO UMM YacTUYHO BOCTNIPOU3BEAEH, TUPaXXNPOBaH U pac-
MpocTpaHeH B KayecTBe oduumanbHoro nsgaHmsa 6es paspeweHns PegepanbHOro areHTcTBa Mo TeEXHNYECKO-
MY PeryrimpoBaHuo 1 MeTpPoioru
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HAUUWOHANBbHBIN CTAHOAPT POCCUUCKOMWN PEOEPALNMN

U3penua KpenexHble

IJNNEKTPOJIMTUHECKME TNOKPbITUA

Fasteners. Electroplated coatings

Ilata BBeaeHna — 2011—01—01

1 O6nactb NpMeHeHUA

HacTtosalwmnA ctaHgapT ycTaHaBNMBaeT TpeboBaHUA K pasMepam KpenexXHbIX M3genun n3 ctanu unn
MeQHOro cnnaBa ¢ 3NeKTPpoNUTUYECKMMU NOKPLITUAMU. B cTaHgapTe yCcTaHOBNEHbl TOMNWWMHBI MOKPLITUA
npuBeaeHbl pekoMeHgauun no CHATUIO BOAOPOOHOIC OXpynuymuBaHUA Angd KpeneXXHblX usgeniid ¢ BbICOKUM
npeagenomMm nNPoYHOCTU Ha pacTaKeHUe UK TBepAoCTbio U ANA NOBEPXHOCTHO 3aKaneHHbIX KpeneXXHbIX
n3gaennn.

HacToawmn ctaHgapT pacnpocTpaHsaAeTcd Ha 3NeKTPonnuTUYecKne nNoKpbiTUA pe3bDOBbLIX KPerneXXHbIX
N3OENNN, HO TakKe MOXeT ObITb NpUMeHeH Ana Apyriux pesbboBbiX getanen. OTHOCUTENbLHO NMPUMEHEHUS
BUHTOB, Hape3atoLWwmnx nnm opMnUpyoLLnX CBON CODCTBEHHbIE COMpPsiKEHHLIE pe3bbbl, CM. pasaen 8.

TexHn4yeckune ycrioBusi, yCTaHOBMEHHbBIE B HACTOSILLEM CTaHOapTe, MOTYT TakKe pacnpocTpaHATLCS Ha
Hepe3bbOoBLIE AeTanu, Hanpumep Wanbdbl N WTUDTHI.

2 HopMaTuBHbIE CCbINKN

Cneﬂyromme HUXE HOPMaTUBHBIE CTaHOAP Thl COAepAaT NOJNOXEHUA, KOTOPbBIE NOCPpedCTBOM CCbIJTIOK B
AadHHOM TEKCTE COCTaBIIAKT MNMOJIOXKEHWUA HACTOALWLETI O CTaHOapTAa. 1S HOPMAaTUBHbIX AOKYMEHTOB C YKA3dHI-

eM gaTthbl Nydonukaunmn, Ha KOTopble MUMEIOTCH CChINKWN, HE PacnpoCTpaHseTCd AeUCTBUE NOCNeayoLLnX N3me-
HEHWUA NN NepPecMOTPOB 3TUX CTaHOaPTOB.

NMCO 965-1:1998 Pe3bbbl meTpudeckne NCO obuero HasHaveHud. donyckn. YacTtb 1. MNpuHUMNbI U
ocHoBHble gaHHble (ISO 965-1:1998, ISO general purpose metric screw threads — Tolerances — Part 1:
Principles and basic data)

MCO 965-2:1998 Pe3bbbl MmeTpuieckne NCO obuwero HasHadveHus. Jonyckn. Hacte 2. lNpeaenbHble
pasMepbl pe3bd ans 6onToB 1 raek obuero HasHaveHust. CpeagHn kKnacc TouHocTK (ISO 965-2:1998, ISO
general purpose metric screw threads — Tolerances — Part 2: Limits of sizes for general purpose bolt and nut
threads — Medium quality)

MCO 965-3:1998 Pe3bbbl meTpuieckne NCO obliero HasHadeHua. Jonycku. Hacte 3. OTKNOHEeHUS
ONsl  KOHCTPYKUMOHHBIX  pe3bdb  (ISO 965-3:1998, I1SO general purpose metric screw
threads — Tolerances — Part 3: Deviations for constructional threads)

MCO 1456:1988 [llokpblTna MeTannmyeckme. INeKTPONTUTUYECKNE TMOKPLITUA U3 HUKENb-XpomMa WU
Meab-HUKenb-xpoma (ISO 1456:1988, Metallic coatings — Electrodeposited coatings of nickel plus chromium
and of copper plus nickel plus chromium)

NCO 1458:1988 TloKpblTa  MeTannuueckne.  ONEKTPONMUTUYECKMEe - HUKENEBLIE  MOKPLITUS
(ISO 1458:1988, Metallic coating — Electrodeposited coatings of nickel)

MCO 1502:1996 Pe3bbbl MCO meTpuyeckme obuwlero HasHadeHusd. Kanmbpbl M U3MeEpeHue
(ISO 1502:1996, ISO general purpose metric screw threads — Gauges and gauging)

U3paHune odbmumnanbHoe
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NMCO 2064:1996 lokpbITUa MeTanmMyeckne U apyrue HeopraHudeckme nokpbiTud. OnpeageneHus u
MOHATUA, OTHOocAlMeca K uaMmepeHuto TonwuHbel (ISO 2064:1996, Metallic and other non-organic
coatings — Definitions and conventions concerning the measurement of thickness)

NCO 2081:1986 NoKpbITUa MeTannMyeckne. SNeKTponnMTUYeCcKne LIMHKOBLIE NOKPLITUA NO XKenesy nnu
ctann (1ISO 2081:1986, Metallic coatings — Electroplated coatings of zinc on iron or steel)

NMCO 2082:1986 lNoKpblTUa MeTannuyeckmue. INeKTPoNUTUYeCcKe KagMuUeBbIe MOKPLITUA MO Xenesy
mnn ctanum (ISO 2082:1986, Metallic coatings — Electroplated coatings of cadmium on iron or steel)

NCO 3269:1998 N3penusa kpenexHsble. NpnemoudHbin KoHTponb (ISO 3269, Fasteners — Acceptance
inspection)

NCO 4520:1981 lNoKpbITUA XpOMaTHbIE KOHBEPCUOHHBIE MO LIMHKOBLIM 1 KAAMUEBBLIM 3NEKTPONMUTUYEC-
KM nokpblTUaMm (1S5S0 4520:1981, Chromate conversion coatings on electroplated zinc and cadmium coatings)

NCO 9227:1990 NcnbiTaHUA Ha KOpPO3Uo B UCKYCCTBEHHON aTMocdepe. cnbiTaHUA B CONAHOM TyMa-
He (ISO 9227:1990, Corrosion test in artificial atmospheres — Salt spray tests)

NMCO 9587 MNoKkpbITna meTannuieckme U gpyrue HeopraHudeckue NokpbulTUA. lNpeasaputensHas obpa-
OOTKa YyryHa unu ctanun gna CHUXeHUa pucka sogopoaHoro oxpynymeanua (ISO 9587, Metallic and other
iInorganic coatings — Pre-treatments of iron or steel for reducing the risk of hydrogen embrittiement)

MCO 15330 Uspenua kpenexHble. AcnbiTaHna Ha npeaBapuUTeNnbHYO Harpysky Ansa obHapyXeHus
BOAOPOAHOro oxpynimueaHuda. MeTtog ¢ npUMeHeHUeM napannenbHbIX Hecylnx nosepxHocten (ISO 15330,
Fasteners — Preloading test for the detection of hydrogen embrittlement — Parallel bearing surface method)

3 TepMUHbI U onpeaeneHus

[Tpy NpUMEHEeHNN HaACTOSALLEro cTaHaapTa cneayeTt pykoBoACTBOBATLCA onpeaeneHnsaMn, yCTaHOBIEH-
HeiMn B UCO 2064 (B 4aCcTHOCTU, onpeaeneHns rmasHoM NOBEPXHOCTU, 0bnacTn UsmMepeHnin, NoKansHoM TonM-
LWMHBI U MUHUManNbHOW nokanbHoW TonwuHel), B MCO 3269, a TakkKe cneayrwowMMmm TepMUHaAMUN C
COOTBETCTBYOLMMU onpeaeneHnUsMm:

3.1 napTua (batch); (sarpyska): Konnm4ectBo MAEHTUYHBLIX KpeneXHbIX nsgenunm us ogHou nNponsBoa-
CTBEHHOW napTuu, cbpabdaTbiBaeMbliX COBMECTHO B 04HO BpeM4.

3.2 npousBoacTBeHHaa naptua (production run): Pag naptun getanen, obpaboTaHHbIX HENPEPLIB-
HbIM CNOCObOM De3 KakMX-MMbo U3MeHeHUN B MmeTodax UMM KOMMOHEeHTaX NOKPbITUS.

3.3 cpegHAA TonwuHa napTuu (batch average thickness): BelumncneHHaa cpegHasa TONWMHA NOKPbI-
TUA HA WOEHTUYHbIX geTansax BbIOOPKU OT NapTum geTtanen.

3.4 cyuwka (baking): MNMpouecc HarpeBaHna AeTanen B TedeHne onpeaeneHHoro BpeMeHn npu 3agax-
HOW TeMnepaType ANa Toro, 4Tobbl MUHUMU3NPOBATbL PUCK BOJOPOAHOIO OXpYny4MBaHUS.

3.5 npopgomxuTtenbHocTb cywku (baking duration): Bpems, B Te4eHWe KOTOPOro BbiAepKMBaOTCA NPy
3ajjaHHON TemnepaType AeTanu, AoCTUTLLINE MONHOCTLIO 3TOMN TeMnepaTypbl.

4 TpeboBaHUA K pasMmepaM U KOHTPOrnb

4.1 TpeboBaHuA K pasMmepam nepen HaHeceHMeM 3NeKTPONUMTUYECKOro NOKPbITUSA

[1o NoKpbITUA geTanu ACMKHBbI NONMHOCTBIO COOTBETCTBOBATL CTaHAapTaM, 3a UCKIHOYEHUEM Cry4vaes,
-Ae pe3bdby Unn apyrme anemMeHThbl crneumanbHo U3roToOBASAOT, YTOOLI UMEeTb BO3MOXHOCTb, N0 PYHKLMOHAMNb-

HbIM TpeboBaHUAM, HAHOCUTb NMOKPLITUA BONbLUEN TOMLWUHBIL, YEM 3TO BO3MOXHO Ha cTaHAapTHbLIX pe3bbax.

TonuwurHa NOKPbITUNA, KOTopad MOXeT OblTb HaHeceHa Ha MeTpudeckne pesbbbl MCO, COOTBETCTBYIO-
wmne MCO 965-1, NCO 965-2 n NCO 965-3, 3aBUCUT OT MMeEoLLEerocsi OCHOBHOMO OTKITOHEHUS, KOTOpoe, B
CBOO ouepenb, 3aBUCUT OT pe3bDbl BUHTA U crieayoLlmX NoNoXKeHn nonen AonycKoB:

- g, T, e — ans Hapy>XHbIX pe3b0b;
- G — Anga BHYTpPeHHUX pe3bb nnn H, ecnu tTpebyeTcs.
[TonoXxeHnsa nonen AonyckoB AENCTBUTENbHBLI 0 HAHECEHUS 3NEKTPONTUTUYECKOTO NOKPLITUS.

4.2 TpeboBaHUA K pasMmepamM nocrne HaHeCeHUs 3ANeKTPONMUTUYECKOTro NOKPbITUSA

[Tocne HaHeceHUs NoKpbITUA MeTpudeckne pesbbbl MCO BUHTOB cneayeT KOHTPONUPOBATL B COOTBET-
ctBun ¢ NCO 1502 ¢ nomMolLLbo NPOXoAHOro Kanubpa Ha NonoXkeHmne Nonsa aonycka h ansg HapyXHblx pessd 1
H — ana BHyTpeHHUX pesbb.

[pyrne pasmepsbl N30enMa AeNCTBUTENbHbI TONBKO 40 HAHECEHUS NOKPbITUS.
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[TpumedyaHumne— Ocobyo OCTOPOXKHOCTL CrieagyeT cobnogatb B TEX Cry4asXx, Korga nokpsitma 6onNbWon Tonn-
LMHBI MOTYT OKa3aTb BMUSIHUE Ha pa3Mepbl C ManbiM Monem Aonycka, HanpumMmep Ans BHYTPEeHHUX NPUBOAOB; Takne cnyvam
OOIMKHbI ObITh COrMacoBaHbl MEXAy NOCTABLMKOM U NOKYNaTenem.

PekomeHayemMble NOKPLITUA, NPUMEHSIEMBIE K MeTpudeckum pessbam UNCO, orpaHnyeHbl OCHOBHBIM
OTKNOHEHWEM paccMaTpuBaeMbIX pe3bd 1, crnegoBaTenbHO, WaroM U NONOXKEHUAMIN nonen AonyckoB. MNok-
PbITUE HE OOMMKHO ObITb MPUYNHON NPEBLILLEHUS HYNMEBON NUHUM (HOMUHAMBHOTO pasmepa) Ansg Hapy>XHOWU
pe3bObl, a TaKkKe He AOIMKHO ONyCKaTbCs HMXKE 3TOU NMUHUK AN BHYTPEHHEeW pe3b0bl. 3TO O3HAYaeT, uTo ANA
BHYTPEHHEN pe3bbbl C NonoXxeHnem nons gonycka H namepsiemas TonwmHa noKpbiTUS MOXKET ObITb NPUMEH -
Ma TONMbKO K pe3bbe ¢ nonem gonycka, He AoCTUraromnm HYneBomn NUHNUKU (HOMUHANBHOIo pasmMepa).

5 Mpoune TpeboOBaAHUA K NOKPLITUAM

ONEKTPONMUTUYECKNE NOKPLITUS AOCMKHbI COOTBETCTBOBAThL TpeboBaHuaMm ctaHaapTtoB (NCO 1458,
NCO 2081, NCO 2082) ana AaHHbIX NOKPLITUA B OTHOLLEHUU BHELLHEero snaa, agresnm, nnactu4HOCTU, CTOU-
KOCTWU K KOPPO3Un 1 T.4.

6 CHATMe BOOOPOAHOro oxXpyn4ymBaHus

BcneagcTtere BOAOPOAHOrC OXpynyMBaHUA CYLLIECTBYET PUCK paspyLUeHUa ansa getanemn:

- C BbICOKMM Npeaenom NpoYHOCTU Ha pacTsKeHUe N NoABEPTHYTHIX MOBEPXHOCTHOW 3aKarlke,

- UMerLLMX nornoLweHHbIn Bogopoa,

- HaxoasaLWunXcs nog pacTtarmBaroLLMM HanpsiKeHnem.

Korga TBepaocTb cepaueBUHbl U noBepxHocTU bonee 320 HV, 4omkKHO NPpOBOANTLCSH UCCNeaoBaHME
TEXHONOrNYeCcKoro npoLecca NnocpeagcTBOM UCNBITAHUN C Lienblo OOHaPYXXeHUsS BOOAOPOAHOro OXpynynBaHus,
HanpuMmep «MeToa napannenbHbIX HECYLLIMX NoBepxHocTeU» B cooTBeTCTBUM ¢ NCO 15330, 4Tobbl yOeanThb-
CH, UTO AaHHbIN NPOLECC B OTHOLLUEHNU OXPYNYMBAHUSA HAaXoOUTCA Noa KOHTponeMm. Ecnn oxpynynMBaHune obHa-
PY)XeHo, noTpebyeTca MmoandpmKaLmsa TEXHONOrMYEeCcKoro npoLecca, Hanpumep BKNYeHUe npoLecca CyLUKA
(CM. MpUnNoxeHue A).

[ns kpenexHbiX n3genun ¢ Teepaoctbio bonee 365 HV aomkeH ObITb AOKYMEHT O cornawieHnn mexay
noTpedbutenem u U3IroToBUTENEM, oNpeaensitoLnnA KakumMm obpa3oM CHMXKaTb pyUck. Ecnn aokymMeHTa o corna-
LLIEHNW HET, N3roTOBUTENb A0/PKEH obpabaThiBaTh AeTallM B COOTBETCTBUN C pEKOMEHAYEMbIMWN TEXHOMOTSA-
MW ONS1 CHUXKEHUSA pUCKa BOAOPOAHOr0 OXpynyunBaHUs.

[1obnTbCA NONHONrC UCKNKYEHUA BOAOPOAHOIC OXpynuMBaHUs HEBO3SMOXKHO. Ecnu TpebyeTca CHU3UTL
BEPOATHOCTb BOAOPOAHOMO OXpyNuMBaHUA, cnegyeT paccMaTpuBaTh anbTepHaAaTUBHLIE MeTodbl.

[TpumeyaHun e —B HacTosiwee BpeMs NPOBOAATCH UCCNeAOBaHUsA No pa3paboTke METOAOB CHUXEHUS BOAO-
POAHOIO OXPYNYMBAHUSI.

7/ KoppoO3MOHHasA 3awmTa

Koppo3noHHas 3alwmTta saNnekKTponUTUIECKOro NOKPbITUS 3aBUCUT B 3HAYUTENBHOW CTENEHN OT ero TOJ-
LLUKMHBL. [ToMUMO YBENUYEHUSA TOMLWMHBI NOKPLITUA MOXET ObITh BBeleHa XpoMaTHasi KOHBEpPCUOHHaA obpa-
OoTKa ansa bonee ap@PeKTUBHON 3aLUNTLI OT KOPPO3UN HA UMHKOBBLIX U KaAMUEBLIX NOKPLITUAX.

COnNpUKOCHOBEHME C APYrMMX MeTannamMmm n matepuanamm, Yactota U Npoac/PKUTENbBHOCTL CMavMBa-
HUASA 1N pabouune TemnepaTypbl MOTYT BIUATL Ha 3aLLMTHYH CNOCOOHOCTL MOKPLITUS U, €CINU BO3HUKAKOT COMHE-
HASA B BbIDOpE, HeoDXoAUMBI KOHCYNbTALMKX CO cneunanmcTamm.

LInHKOBEIE N KaaMMeBbIe NOKPLITUA, HAaHECEeHHbIe Ha XXeNe3nCcTYIo OCHOBY, ABMAOTCA MeHee 3MeKTPOono-
NOXUTENbHBIMU, YEM OCHOBHOW MeTann ctanu, n, cnegoBartefibHO, 0becnevunBatoT KaTtoaHyo 3awmTy. C apy-
O CTOPOHBI, HUKENEBLIE U XPOMOBbLIE NMOKPLITUS SIBASIHOTCSH Donee 3NeKTpononoXnTenbHbiMKU, YEM OCHOBHOM
MeTann ctanum, 1 MoryT UHTEHCUMPULNPOBATL KOPPO3UIO AeTarnu, ecrii NOKpbITUe MMeeT NOBPeXAeHUs1 UM
PAKOBUHHI.

KagmueBble nokpblTuss — no NCO 2082.

LinHkoBble nokpbituss — no NCO 2081.

HukeneBble NOKpbITUA — No NCO 1458.
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[TOKPbITUSA HUKENb + XPpOM 1 Meab + HuKkenb + xpom — no MCO 1456.
XpomaTHasi KOHBepCcuoHHast obpaboTka — no NCO 4520.

[MTpumeyvaHun e—VMHPopmauna 0 3alNTHBIX XapakTEPUCTUKAX METANTNUYECKUX MOKPLITUN OT KOPPO3NN B COIE-
BOM TYMaHe npuBeaeHa B NpunoxeHum B.

8 lMpumMmeHeHMe ANA KpenexXxHbIX U3genuu, Hape3aLwWwnx nnu GopMnNpPYIOLLNX
CBOU COOCTBEHHbIE COMNpPAXeHHble pe3bObl

Bce pekomeHayeMble NOKPbITUA MOTYT ObiTb HAHECEHbI Ha BUHTbI, KOTOPbIE HAape3atT U oOPMUPYIOT
CBOU CODCTBEHHbIE CONpsXXeHHble pe3bbbl, HanpumMep LYpPYrbl, caMoHapesatoLlue BUHThI, CaMoHapesatoLlmne
camMocBepnidawme BMHTbI N pe3bboBblgaBnMBaoLnMe BUHTLI. MakcumanbHoe 3HadyeHue cpefiHed TOSLLUHBI
napTuK, NnpuBeaeHHoe B Tabnuue 1, MOXHO UTHOPUPOBAaTb, ECIIN COrNTacoBaHO NHOE.

9 TpeboBaHMA K TONMLWMHAM NOKPbITUN

[lokanbHble U cpefHUe TONMLWUHBLI NapTUKN, COOTBETCTBYIOWME HOMWUHAMNBHLIM TOMNWWHAM MNOKPbLITUNA,
PEKOMEHAOBAHHBIM B COOTBETCTBYHOLWMX CTaHAApTaxX Ha SNeKTPoNMTUYECKOoe MOoKpbITUe, NpuBeadeHbl B Tab-
nuue 1.

[0na cHkeHnsa pucka nHTepgepeHunn B pe3bbOBbIX COEANHEHUSIX C ANEKTPOTNTUTUYECKAMN NOKPbITUSI-
MW TOMWMHA NOKPLITUA He ACIPKHa NpeBbilaTh O4HY YeTBEPTYH YaCcTb OCHOBHOMO OTKITOHEHNUS pe3bObl. OTH
3Ha4YeHUs1 yCTaHOBMNEHLI B Tabnuue 2.

[MTpumeyaHune— O HaHeCEeHUN MNOKPbITUX DONbLWON TONWMHBLI CM. NpUNoxenme C.

dakTnveckme TOMNWNHbI NOKPLITUA, N3MEpPEeHHbIE OAHUM N3 MEeTOAOB, YCTaHOBMEHHbIX B pa3gene 10,
NOMKHbI COOTBETCTBOBATb 3HAYEHUAM, NpUBeAeHHbIM B Tabnuue 1.

Tabnuya 1 — TonwwuHbl NOKPLITUN
B MmnkpomeTpax

dakTun4veckas TONWKMHA NMOKPbITUSA
HomMuHanbHaa TonuuHa Coenuss na .
NOKPbITUA Per PTA
NokanbHas®, HEe MeHee
He meHee He Bonee
3 3 3 5
5 5 4 6
3 3 I 10
10 10 O 12
12 12 11 15
15 15 14 18
20 20 18 23
25 25 23 28
30 30 27 35
4 amepeHne nokanbHou TonwmHsl cm. 10.1.
b amepenne cpegHen TonwmHbl naptum cm. 10.2.

[Tpy n3mepeHnun cpegHen TOMNWMHLI NapTUK, ecnn pe3bboBble AeTann UMeT HOMUHAmNbHLIE ANMWUHLI /
bonee 5d, AOMKHBI BbITb NPUMEHEHbI MEeHbLUME HOMWUHAaNbHbIE TOMLWMHBI, YeM YCTaHOBMNEHHbIe B Tabnuue 1
(cMm. Tabnuuy 2).

4
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10 UsmepeHUna TONWUHBLI NOKPbLITUSA

10.1 JlokanbHasa TONWUHA

NokanbHasga TonwmHa AomkHa ObITb HE MEeHee YeM MUHUMAaTbHadA ToMLWMHA, yCTaHOBNEHHas B 3aKase, U
N3MEPATLCA OAHUM U3 METOAOB, YCTAHOBMNEHHBIX B CTaHA4apTe Ha NpuMeHsieMoe NMokpbiThe. TOMNWNHBLI Ha
bonTax, BUHTax M rakax cregyeT U3MepsATb TONbKO Ha MOBEPXHOCTAX, YKasaHHbIX Ha pUCYHKe 1.

P O
I N

N

T — NOBEPXHOCTU N3MEPEHUS

PUCYHOK 1 — [1OBEPXHOCTU N3MEPEHUA NOKANbHOW TONMWMWHbBI NOKPbITUA HA KPENEXHbIX N3QENMNAX
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Tabnwuya 2— BepxHue npeaenbHble 3HA4YEeHUSA TOSLWWH NMOKPLITUX AN MeTpudeckux pessvb CO

BHyTpeHHAA pesbba

HapyxXHas

[Tone nonycka G

[Tone gonycka ¢

TonuwuHa NokpbITUA, He Bonee
HomMMHaNbHBLIX
auameTp
LLlar pe3bObl
P MM pe3bbbl ANns b
KPYMHOro wara TonwmHa
pe3bbbl? d, MM OcCHOBHOE OCHOBHOE
NOKPLITUA,
OTKNOHEHUE, OTKITOHE- HomuHanbHasa anuvda /
MKM, HE
MKM HUE, MKM
bonee
Bce
HOMWUHANBbHLIE [ <5d 5d</<10d | 10d </ <15d
ONWHbI, MKM
MKM
0,2 +17 3 —17 3 3 3 3
0,25 1: 1,2 +18 3 —18 3 3 3 3
0,3 1,4 +18 3 —18 3 3 3 3
0,35 1,6 (1,8) +19 3 -19 3 3 3 3
0,4 2 +19 3 -19 3 3 3 3
0,45 2,5 (2,2) +20 5 —20 5 5 3 3
0,5 3 +20 5 —20 5 5 3 3
0,6 3,5 +2 5 —21 5 5 3 3
0,7 4 +22 5 —21 5 5 3 3
0,75 4.5 +227 5 —22 5 5 3 3
0,8 5 +24 5 —24 5 5 3 3
1 6 (7) +26 5 —26 5 5 3 3
1,25 8 +28 5 —-28 5 5 5 3
1,5 10 +32 8 —-32 8 8 5 5
1,75 12 +34 8 —-34 8 8 5 5
2 16 (14) +38 3 —38 3 3 5 5
2,5 20 +472 10 —42 10 10 8 5
(18; 22)
3 24 (27) +48 12 48 12 12 8 3
3,5 30(33) +53 12 53 12 12 10 8
4 36(39) +60 15 —60 15 15 12 10
4,5 42(45) +63 15 —63 15 15 12 10
5 48 (52) +7 15 —71 15 15 12 10
5,5 56 (60) +75 15 75 15 15 15 12
6 64 +80 20 —80 20 20 15 12

9 3HaueHus AgnameTpoB ANA pe3bbbl C KPYNHbIM LUArOM NPUBEAEHbI Kak cnpaBoYHble. Onpegensiowen XxapakTe

b MakcumanbHble 3HaYEeHUA TOINWWHBI NMOKPBITUA, €CITN COIT1aCoOBaHO M3MEPEHNE NoKanbHOW TOJILWWUHBI.
¢ MakcumarnbHble 3Ha4YeHUN TOJIWUHbBI NOKPbITUA, €CIN COIrMacoBaHO NaMmepeHmne CpEﬂ,HEI;I TOJIWWHBI NapTUN.

[ PUMMEYAHWE— ﬂ,OI’IOJ’IHHTEJ’IbeIe OCHOBHbIE OTKITOHEHWA OT14 pe3b6, KOTOpbIE CrneunalribHO N3rOTOBITAHKOT
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pe3bba
[Tone gonycka f [Tone gonycka e
TonuwuHa nokpbITUA, He bonee TonwuHa NokpbITUA, HE Bonee
b C b C
OCHOBHOE OCHOBHOE
OTKJIOHEHUE, HomMuHanbHaa anuHa f OTKINOHEHUE, HomuHanbHaAa anuHa f
MKM MKM
Bce Bce
NOMURANE™ 54 | 5d </<10d | 10d </ < 15d NOMURANE™ |y -5y | 5d < /< 10d | 10d </ < 15d
HbIE ONMUHBI, HbIE ONUHBI,
MKM MKM
MKM MKM

—-34 8 8 5 5

-34 8 8 5 5

-35 8 8 5 5

-30 3 8 5 5 —50 12 12 10 3
-30 8 8 5 5 —5H3 12 12 10 8
-38 8 8 5 5 —-50 12 12 10 8
-38 8 8 5 5 -506 12 12 10 8
-38 3 8 5 5 —60 15 15 12 10
—4() 10 10 3 5 —60 15 15 12 10
42 10 10 8 5 —63 15 15 12 10
—45 10 10 8 5 —67 15 15 12 10
—48 12 12 8 8 —71 15 15 12 10
—52 12 12 10 8 —71 15 15 12 10
-58 12 12 10 8 —80 20 20 15 12
—03 15 15 12 10 -85 20 20 15 12
—70 15 15 12 10 —-90 20 20 15 15
—75 15 15 15 12 —-95 20 20 15 15
—80 20 20 15 12 —-100 25 25 20 15
—85 20 20 15 12 —-1006 25 25 20 15
—90 20 20 15 15 —112 25 25 20 15
—95 20 20 15 15 —-118 25 25 20 15

PUCTUKOWN ABNAETCH Wwar pe3bbbl.

noa NOKPbITUS BONbLWOW TONWMWHLI, NpuBeaeHbl B Tabnunye C.1.
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10.2 CpegHAA TONWMHaA NapTUN

CpeaHiolo TONWKUHY napTuK crniegyeT U3MepdaTb No MeToay, onucaHHoOMY B npunoXxeHun D. [NpeBbille-
HE MaKCUManbHOW cpeaHen TOMNWMHBI NapTU HE ACIKHO ObITb NPUYUHOW BPAaKOBKW, €CN NOKPLITOE U3ae-
nue 6bINo NPUHATO COOTBETCTBYIOLLMM NPOXOoAHbIM Kanudpom (H nnu h).

10.3 CornaweHue no MeToAy KOHTpONA
Ecnun He ycTaHOBNEHO UHOE, creayeT USMEPATb NOoKalbHYIO TOJLMHY.

[TpnmeyvyaHune—bonblWMHCTBO BUHTOB 1 BONTOB NOABEPratoT 3NEKTPONUTUHECKOMY MOKPLITUID KPYMHbIMW
napTuamm B bapabaHax, n, cnegoBaTenbHO, HAMDONbLLASA TONWMHA NOKPLITUA BCEraa npuxoamnTes Ha oba KoHua aetanen.
ITOT 3PheKT yeuNMBAETCH NPU YBENUYEHUN ANUHBbI BUHTA UK BONTa OTHOCUTENBHO €ro ANamMeTpa nu MOXET YMEHbLUNTb
TONLWKWHY MOKPLITUSA, KOTOpas bbina NpuHATa Ans 4aHHOro pasmMepa wara.

11 BbiOopka 0Opa3uoB ANA KOHTPONA TOMNLMH

Bbibopka obpasuoB ans namepeHusa tonwmnH — no NCO 3269.

12 TpeboBaHUA 3aKa3a K HAHECEHUIO INEKTPOSINTUYECKOro NOKPbITUSA

[Tpn 3aKkase Ha npoBedeHUe 3MEeKTPONMUTUYECKOTO MOKPbITUA pe3bboBbIX U34eNMN B COOTBETCTBUN C
HACTOALLMM cTaHOapTOM A0fmKkHa ObITb NpegocTaBfieHa W3rOTOBUTENHO (ranbBaHOTEXHUKY) crieayrollas
MHPOPMaLUA:

a) obo3HavyeHMe NOKPLITUA U, ecnu TpebyeTcd, cTaHaapT Ha Tpebyemoe NOKPbITUE;

b) MmaTepuan getanu n ee COCTOAHUE, HaNpUMep TepMuyeckast obpaboTka, TBepAoCTb U APYrne CBOU-
CTBA, KOTOPbIE MOTYT BMUATbL HA NPOLLeCC NOKPbITUS;

C) YCNOBUA ANSA CHATUA HANPsKEHUN, eClnA OHU CYLLLECTBYIOT, Nepen 3NeKTPOoNMUTUYECKUM NMOKPbITUEM;

d) TpeboBaHUA, eCn OHU UMELIDTCH, K MepaM NpeaoCTOPOXKHOCTU, NpeaAnpUHUMaeMbIM AN CHUKEHUS
pPUCKa BOOAOPOAHOro oXpyn4ymMBaHus (CMm. pasaen 6);

e) npeanoyTeHus, ecrii OHM UMERTCA, K USMepeHUo cpegHen TonwuHel naptun (cm. pasgen 10);

f) npouvne TpeboBaHUSA K N3bNpaTenbHOMY HaHECEHUIO SNEKTPONMMUTUYECKOTrO NMOKPLITUA UNN YMEHbLLIE-
HAO pa3MepoB pe3bbbl;

d) yKkasaHue Ha bneck Unn MaToBOCTb;, €CIN 3TO He yKa3aHo, BLINOMHAETCS bnecTdllas okoH4YaTenbHas
obpaboTKa;

h) aononHUTenbHbIEe TPebOoBaHUSA K NOKPLITUKD, HANpPUMep nocneayroulas cmaska.

13 O603HavYeHue

KpeneXHble nsgenna 4omkHbl NONHOCTLIO COOTBETCTBOBATL CTaH4apTaM Ha KOHKPEeTHYHo NpoayKUuio.

Obo3Ha4YeHNe NOKPbITUA NOBEPXHOCTU ACMKHO ACNOMHATL 0003HaYeHUe n3aenus, yctaHoBNeHHoe B
NCO 8991 [1], n cOOTBETCTBOBATL:

- cucteme A: CM. KOOOBYIO CUCTEMY B NMPUNOXKeHUN F nnu

- cucteme B: cMm. kog knaccudpukaumm nokpbiTun, onucaHHeln B NCO 1456 (HUKENb-XPOM WU
Meab-HuKkene-xpom), NCO 2081 (umnHk), MCO 2082 (kagmun) n NMCO 4520 (xpomaTHble KOHBEPCUOHHLIE
MOKPLITUSA).

[Mprmepbl 0603Ha4YEeHUN NOKPLITUI NPUBEAEHbl B NPUNOXeHUn F.
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[MpunoxeHwne A
(cnpaBo4HOe€)

CHATUe BOOOPOOHOIo oXpynyuBaHUA

A.1 BBepgeHwe

[MTpumevadnune 1— Cnegyowmne gea abszaua B OCHOBHOM NpeactaensatoT TekeT BBegeHust MCO 9588 (cm. [2]).

Korga atomapHbi BoAopoa NPOHUKAET B CTanM U HEKOTOPbIE APpyrue MmeTanmbl, Hanpumep B antoMUHUEBLIE UMK
TUTAHOBbIE CMNMNAaBbl, OH MOXET BbI3BaTb NOTEPIO NMACTUHHOCTU TN CNOCODHOCTHY BbIAEPKMBATb HArPy3Ky, pacTpeCKuBa-
Hue (0ObIYHO B BUAE YNbTPAMUKPOCKONUYECKNX TPELWMH) NN KaTacTpouieckne Xpynkne paspyLueHns npy npunoxXeH-
HbIX HaMNpPsKEHUNX 3HAYUTENbHO HWXE npeaena TEKyYecTu UM HOPpManbHOW pPacHeTHOW NPOYHOCTM ANs ChNiaBOB.
[1aHHOE siIBNeHne 4acTo OTMEYaeTcs B CNfaBax, KOTOPbIE HE XapaKTeEPU3YIOTCH 3HAYUTENBbHBIMU NOTEPSIMU TEKYHECTHU
NpPY N3MEPEHUN C MOMOLLBIO ODbIYHBIX UCMBITAHUN HA PACTSXKEHUE N YaCcTO HA3bIBAETCH 3aMeNEeHHbIM XPYNKUM pa3py-
LLeHWEM, MHULMMPOBaHHbIM Bogopoaom. Boagopoa MmoxXeT BHEAPATHCHA BO BpEMS TEPMUYECKON 06paboTku, LeMeHTaumm,
OYNCTKU, TpaBneHus, pocdhatnpoBaHnst, SNEKTPONIMTUYECKOro NOKPbITUS, aBTOKaATaNnMTUYECKMX NMPOLECCOB U paboyen
cpeabl, Kak pe3ynbTat KaTogHOW 3aluTbl UMK KOPPO3UOHHbBIX peakuun. Bogopoa moxXeT Takke BHEAPATHCH BO BPEMS
NPON3BOACTBA, HANPUMEP BO BPEMS PONTMKOBOro NpounnpoBaHnsa NMCTOBOIo MeTanna, MexaHn4eckomn obpadboTku nnu
CBEpNeHns BCNeacTBMe paspylleHuss HeyaoBNeTBOPUTENbHbBIX CMAa3biBalOLWMX BELWECTB, a TaKkkKe BO BpeMsi onepauun
CBapKM Unu navkum tBepabiMm npunoem. [letanun, KOoTopble NPOLWN MEeXaHUYeCcKyld obpaboTKy, WNUAOBKY, XONOAHYIO
aecopmaunio unNn NpaBky B XoNnogHOM COCTOSIHMM C NOCNeaAyIoWnM ynpodYHeHnem, ocobeHHO noaBepKeHbl NOBPEXJe-
HUIO OT BOAOPOAHOIO OXPYNHUBAHUSI.

Pe3ynbTaThl HAYYHbIX PADOT NOKA3bIBAIOT, YTO BOCNPUMMUYMBOCTB NOOOro matepmana K BogopoaHOMYy OXPYMYUBa-
HUIO B OTAENBbHOM JAHHOM WMCMbITAHUWU MNPSAMO 3aBUCUT OT MNMOTHOCTM MOIMMOWEHHOrO B NOBYLWIKM Bogopoaa (tmna u
adhPpekTMBHOCTM noBywek). CnegoBaTenbHO, B3AMMOCBA3b BPEMEHU U TEMNEPaTypbl NPOLEcca CyLWwKu byaeT 3aBUCETb
OT XMMUYECKOIo COCTABa N CTPYKTYPL! CTanen, a Takke 0T MEeTannoB NOKPbITUS U METOAMK HAHECEHUS NOKPbITUA. Kpome
TOro, B OTHOLWEHUM DONBLLUMHCTBA BbICOKOMPO4HbIX cTanen a@EeKTUBHOCTb NPOLIECCa CYLLKM PE3KO NagaeT C YMEHbLLe-
HUEM BPEMEHU U TEMNEPATYPbI.

[TpunmevaHune 2—ITlloag «noBywKaMn» NOAPaA3yMEBAIOTCH HEKOTOPLIE METaNNypPruYeckme y4acTku B CTPYKTY-
pe cTanu, Hanpumep BKIMIOYEHUS, MHOPOAHbIE aTOMbl, ANCNOKAUUN U T.A4., C KOTOPbIMU MOXET CBA3bIBATbCH aTOMAapPHbIN BO-
nopoa. Bogopoa, cBA3aHHbIM TakKUM 0bpasom, bonblue He ABNSETCH CBODOAHBIM, YTODObI MUTPUPOBaTh B 06NacTu BbICOKOTO
HanNpPsKeHUsA 1 cNOCcoBCTBOBATL MHULMALUMKM XPYNKOro paspyweHuns. JIOBYLWKM MOryT ObITb 0B6paTnmMoro n HeobpaTtumoro Tu-

noB. OTHOCUTENBHO AONONHUTENBHOW MHGOPMauun cMm. paboTty npodeccopa TponaHo [3].

CyLllecTByeT MHOIO MPU4MH, MOYEMY KPpENeXxXHoe n3aenmne CTAaHOBUTCS XPYNKUM. Becb Npon3BoaCTBEHHbBIN NPOLIECC
cneayeT KOHTPONMPoOBaTh Takmum obpasom, 4Tobbl BEPOATHOCTb OXpynuuBaHus Obina cBegeHa K MMHUMYMY. B AaHHOM
NPUNOXEeHUW NPUBEAEHbI MPUMEPbI METOAMK, C MOMOLLBIO KOTOPbIX MOXET OblTb YMEHbLUEHA BEPOATHOCTb BOJOPOAHOIO
OXpyNYMBaHUSA B X04€e NPOM3BOACTBEHHOIO NpoLecca Npu 3NeKTPONUTUYECKOM MOKPLITUMN KPENEXHbIX N3aENNN.

A.2 CHATWMe HanpsXXeHUA

nsa KpeneXHbiX nagenun, KoToposle npu xonogHon aedopmaumnm doinn ynpodHersl cebiwe 320 HV v nognexar
SMEKTPONTUTUYECKOMY MOKPbLITUIO, MOXET DbITb NONE3HLIM MPOLECC CHATUS HaNpskeHns. aHHbIn NpoUece AOIMKEH OCY-
LLECTBMATLCA Nepen npMMeHEeHNEM npouecca ovYUCTKY, onpegeneHHoro B A.3. Temneparypa v npoaomKknTenbHOCTD,
NPUMEHUMBbIE K JaHHOMY npoueccy, byayT n3aMeHATbCH coobpasHo 0COBEHHOCTEN KOHCTPYKLUMWN, U3TOTOBIEHNA U TEPMU-
YECKOW 0OpaboTKM COOTBETCTBYIOWMX AeTanen n A0KHbl ObiTb YKa3aHbl NPOU3BOAUTENIO, NMPOBOASLWEMY MOKPbLITUE,
ecnu npouecc TpebyeTcsa OCyWEeCTBNATL B COOTBETCTBUM € pasaenom 12. [letanu ¢ tBepaocTeio cebiwe 320 HV, koTo-
pble ObINM NOABEPrHYThI MEXAaHNYECKOW 06paboTke, WNndoBKE, XONOAHOW LUTAMMOBKE UK XONOAHOW MPAaBKe C Nocneay-
loLWeENn Tepmudeckon obpaboTkon, cneayet obpabarteiBate cornacHo MCO 9587.

CHATUE HaNPSXKEHUS MOXET OKa3aTbCs HEXenarterbHbIM B Cny4vasiX, rae oCTaToOYHble HanpsiXXeHus BBOASITCA
HaMepeHHO, Hanpumep pe3bba Hape3aeTcs Nocne TePMUYECKOn obpaboTKw.

A.3 lMpoueccbl OMNCTKM

HOFHOU.LEHME BOAOPOLAda B CTalldX, BeAyuee K XPYrNKoMy pa3pywweHUio Mnocre a3NeKkTpoJiInTUYeCKOoro rnokKpbiTUA,
MOXET ObITb BbI3BAHO rnpoueccomMm OYNCTKMN.

Ecnu He OroBopeHo nHoe, aeTtanu, TepMmnYeckn obpaboTaHHbIe NN NOABEPrHyThie AePOopMaLUOHHOMY YNPOYHE-
HUO cBbiwe 320 HV, nognexaT 04ncTKe € NOMOLLbIO MHIMOUPYIOLWErO KUCMOTHOIO, WEeNOYHOro UM MexXaHn4ecKoro npo-
Luecca. Bpemsa norpyXeHums B MHTIMOMPOBAHHYIO KNCIMOTY 3aBUCUT OT COCTOSAHUS MOBEPXHOCTU B MOMEHT MOTPYXKEHUA W
OOIMKHO BbITb MUHUMAaIbHbIM.
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[TpunmeyaHune—VHMbpoBaHHas Kucnota npeacrasnsieT cobon KNCNoTY, B KOTOPYIO Bbin fobaBneH COOTBET-
CTBYHOLMNA MHTMONTOP, YMEHbBLLAK LN KOPPO3MOHHOE BO3AENCTBUE HA CTanb U NOMOLWeHne Bogopoaa.

HeTanun, Tepmmnyeckmn obpaboTaHHble NN NOABEPIrHYThIE 0O6PaboTKe B XONOAHOM COCTOSAHUN A0 TBEPAOCTU CBbIWE
320 HV, nnn knacca npo4vHoctn 12.9 n Bbiwe, HE NOANEXAT KNCMOTHO-oUMLwarwen obpabortke. LlenecoobpasHo npnme-
HEHME cneynanbHbiX BUAOB NpeaBaputensHon 06paboTkn, CNonb3ys HEKUCMOTHbIE METOAbI, HANPUMEP CYyX0€e XOHUHIO-
BaHWe, abpa3snBHYIO OYNCTKY UK LENOYHOE yaaneHne pXXaB4YuHbI.

CTanbHble getanu cnegyet NocTaBnsATb C MOBEPXHOCTbIO, KOTOPAsA MOXeT ObiTb NOArOTOBNEHA AN HAHECEHUS
ANEKTPONUTUHYECKOTO NOKPbLITUS MPU MUHUMANbHOM BPEMEHM MOTPYKEHNSA ANSA OHUCTKN.

A.4 Tlpouecc cHATMA BOOOPOAHOro oOXpyn4YimMBaHuA

[lnsa KpenexHbixX nagenumn, TepMmmyHeckmn obpabotaHHbIX M 0bpaboTaHHbIX B XONOAHOM COCTOSHUM 40 TBEPOAOCTU
cBbiwe 365 HV, pekomeHayTCH BbICOKOIPMPEKTUBHBIE KATOAHbLIE 3MEKTPONUTUYECKME PACTBOPbI.

A.5 llpouecchl BbiCylUMBaHUA

C yBenn4eHnem TBepAOCTU, CTENEHN XONOAHOW 0BpaboTkmM N cogepaHus yrnepoaa w/nnm HEKOTOPbLIX APYrux
3MEMEHTOB B CTallbHbIX AeTansix pacTBOPUMOCTb BOAOPOAA WU, CrieaoBaTernbHO, KONMUYECTBO NOrMoweHHOro Bogopoaa
BO BpPeMS KUCINOTHOW OYUCTKM UMW NpoLecca SNeKTpPonnTUYecKoro nokpoeitus so3pacratnt. OgQHOBpPEMEHHO KPUTUYECKOE
KONMUYECTBO BOAOPOAA, KOTOPOE MOXET NPUBECTU K XPYNKOMY paspyLLUEHNIO, YMEHbLLIAETCH.

bnaronpmaTHbIN 3PE@EKT npouecca BbICYLWMBAHUSA MNOCNE HAHECEHUS 3MEKTPONTMTUYECKOIO NOKPbITUA — yaare-
HMe Bogopoaa nytem 3pdy3nm n/mnm Heodbpatumoro ynasnmBaHusi BOAOPOAA B CTanm.

[Hetanu cnegyeTt BbiCyWWMBATL B TEYEHNE 4 4 M NpeanoyYTUTENbHO HE no3gHee 1 4 nocne HaHeCEeHUS INEKTPOSINTH-
4YECKOro NOKPbITUA 1 Nnepea xpomartmpoBaHmnem npu temnepartype getanm ot 200 °C go 300 °C. MakcumanbHas temnepa-
Typa gonmxHa 6biTb BbibpaHa B COOTBETCTBMM C MaTEPUAriom NMOKPbITUS U TUNOM OCHOBHOIO matepuana. Ha HekoTopble
NOKPbITUA, HANpPUMep ONOBSHHbIE, N HA DU3NYECKME CBOUCTBA OTAENbHbIX AeTanenm MOoryt oTpmyaTternbHO BITUATb 3TU
TemnepaTypsl. B Takmnx cny4yasx notpebytotesa bonee HU3KMe Temnepartypsl U bonee NpogorkuTenbHbIE NEPUOALI CYLLKMW.
ITO ODCTOATENBCTBO AOIMKHO COrNacoBbIBATLCH MEXAY 3aKA34YMKOM U NOCTaBLLUKOM.

C yBenuueHnem TOMLWMHbI MOKPbITUSA BO3pacTaeT npobnema yganeHuns Boaopoaa. Beeaenmne npomexytouHoro
npouecca CywKu1, Korga TonuwmuHa nokpbiTUS COCTaBNAET TONbKO 2—5 MKM, MOXET YMEHbLLNTL PUCK BOAOPOOHOIO OXpYyn-
YNBaAHWUS.

[Tonb3oBaTenb MOXET COrNacuTbCs C TEM, YTO Apyrue cnocobbl yMEeHbLUEHUA OXPYNUMBAHUSA, MOTYT MPUMEHATLCA
Npu yCIioBUW, €CIN OHN OKaXXYTCH NMPaKTU4YeCKN 3PPEKTUBHBIMMN.

Henb3sa npeanonarartb, YTO PEKOMEHAYEMOE BbICYLWIMBAHWE MOJIHOCTBLIO NPEAOTBPATUT BOAOPOAHOE OXpyn4nBa-
HME BO BCEX Crny4vasaX. AnbTepHATUBHbIE NEPUOAb! BbICYLLMBAHNUA U TEMIMEPATYPbI MOTYyT UCMONb30BaTLCH, €CNU OHWN OKa-
3annch NPakTN4eckn 3PPEKTUBHBIMY OANA OTAENBbHOW AeTanun, HO AeTanu He OONMXHbl BbICYLUMBATBLCA MPU TeMmnepartype
BblLLE TOW, NPU KOTOPOW OHK BbiNK nepBoHa4anbHO oTnyuweHbl. Hn3kne temnepartypbl BoliCylUMBaHUSA TpebyioT Bonee
NPOAOITKNTENBHOIO BPEMEHN HaArpeBaHUsl. XMMUYECKUN COCTaB HEKOTOPbLIX CTalren B COMEeTaAHUN C TEXHONOMMYECKUMMU
YCITOBUSAMM MOXET 0OYCNOBUTb NOBbLILWWEHHYIO NOABEPHKEHHOCTb BOAOPOAHOMY OXPyn4MBaHUIo. KpenexXHble n3genus ¢
bonbwWMMKM AnameTpamMmm MEHEE NOABEPXKEHBI, YEM AeTann, UMELWmMe Mmarnbslie AnamMmeTpbi.

Ha Bpems onybnunkoBaHns NCO 4042 He npeacTaBNsANnocb BO3MOXHBLIM YCTAHOBUTL TOYHbIE NEPNOAbLI MPOAONKN-
TENbHOCTU BbICYLWUMBaHUSA. Bpems 8 4 paccmaTpmBaeTCs Kak TUMUYHbIM NPUMEP NMPoaoiiXNTENBHOCTU BbICYLLUMBAHUA.
OaHako nepuogbl BoicylwumBaHmnsa oT 2 4o 24 4 npu temnepatype 200 °C — 230 °C moryT okasartbCs LuenecoobpasHbiMm
OIS JaHHOro Tmna v pasmepa ogHon aertanum, ee reoMeTpun, MexaHM4YeCKnx CBOUCTB, MPOoLEeCCOB OYUCTKU U MPUMEHSE-
MbIX NPOLECCOB HAHECEHUS SNEKTPONUTUYECKOTO NMOKPLITUS.
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[MpnnoxeHve B
(cnpaBo4HOe€)

3alUTHbIe XapaKTepUCcTUKU MeTannu4yeckux NoKpbLITUA OT KOPPO3UKU B CONEBOM TyMaHe

[aHHoe npunoxeHne nNpMBoANT MHAOPMALNIO NO 3aWNUTHBIM XapakTepuUcTukam OT KOPPO3UN B CONEBOM TyMaHe
LMHKOBBIX U KAAMUEBLIX MOKPLITUW C XpomMmaTuposaHuem (cMm. tabnuubl B.1 n B.2) n HUKENEBbLIX, 1 HUKEINb-XPOMOBbIX
NOKPbITUK (CM. Tabnuuy B.3) npn ycnoBUsX UCMNbiTaHUA B CONEBOM TymaHe cornacHo NCQO 9227,

Tabnwnua B.1 — 3awmntHasa xapakrepuctuka UMHKa N KagMus OT KOPPO3nn B HEUTPANbHOM CONEBOM TyMaHe

[lepBoe nossBNeHne KpacHOU
Koa o6o3HaveHnsa ansa nokpbiTun? HoMUHanbHas OBo3HaveHue 'lepgoe nosienexne PAABHUHDbI, 4
(cuctema BP) TOnNAE XpOMaTUpPOBaAHUSA"® benoro nponykTa
MNOKPbITUS, MKM KOpPpPO3uKn, “ ]

Kagmuu LIMHK
Fe/Zn wnn Fe/Cd 3c1A A Z 24 12
Fe/Zn nnn Fe/Cd 3¢1B Fe/Zn nnn 30 B 6 24 12
Fe/Cd 3¢c2C C 24 36 24
Fe/Zn nnn Fe/Cd 3¢c2D D 24 36 24
Fe/Zn wnn Fe/Cd 5¢c1A A 0 48 24
Fe/Zn vnnr Fe/Cd 5¢1B 5 B Z {2 36
Fe/Zn nnn r Fe/Cd 5¢c2C C 48 120 {2
Fe/Zn nnn r Fe/Cd 5¢2D D 72 168 96
Fe/Zn vnn r Fe/Cd 5Bk Bk 12 — —
Fe/Zn nnn r Fe/Cd 8c1A A 6 96 48
Fe/Zn vnnr Fe/Cd 8c1B 3 B 24 120 {2
Fe/Zn nnn Fe/Cd 8c2C C 72 168 120
Fe/Zn nnn Fe/Cd 8c2D D 96 192 144
Fe/Zn nnn Fe/Cd 8Bk Bk 24 120 72
Fe/Zn nnn Fe/Cd 12¢c1A A 6 144 {2
Fe/Znvnnr Fe/Cd 12¢1B 12 B 24 192 96
Fe/Zn nnn Fe/Cd 12¢2C C 72 240 144
Fe/Zn nnn Fe/Cd 12¢2D D 96 264 168
Fe/Zn nnn Fe/Cd 12Bk Bk 24 192 96
Fe/Zn nnn Fe/Cd 25¢c1A A [laHHble OTCYTCTBYIOT
Fe/Zn nnnr Fe/Cd 25¢1B 25 B
Fe/Zn nnnr Fe/Cd 25¢c2C C
Fe/Zn nnn r Fe/Cd 25¢2D D
Fe/Zn nnn r Fe/Cd 25Bk Bk

2 nHkoBoe nokpbiTne cm. MCO 2081. KagmmneBoe nokpbitne cm. kog knaccudukaumm B MCO 2082.
O Cucrembl kogoBoro o6o3HaveHust cm. pasgen 13.
¢ XpomaTtupoBaHue npuBeaeHo B tTabnuue B.2.

d Manas TonwmHa NOKPbITUA YXyAWaeT XPOMaTHbIE KOHBEPCUOHHbBIE XapaKTEPUCTUKM.

Tabnwuuya B.2 — ObosHaveHne XpoMaTUpOBaHUSA

Knacc | Obo3Ha4veHue Tun TUNMUYHBIW BHELLHWUKX BUA 3aluTa OT KOppo3nu
A [Tpo3pavHbIn [Tpo3pavHbIin, nHorga ¢ ronybbim oT- | HeaHaunTenbHas, Hanpumep OT Mo-
TEHKOM TEMHEHUA Npun 0bpaboTKe NN BbICO-
1 y y y KON BIT&QXXHOCTU B KOPPO3UNOHHLIX
B OT16eneHHbIn [1lpo3payHbin ¢ HE3HAYUTENBHOWU pa-
YCNOBUAX
OY>XXHOCTbIO
C PagyXHbIW PagyXHO-XXeNnTbiv 3HaunTenNnbHas, BKNOYas 3awmTy oOT
> y onpeaerneHHbIX OpraHNYeCcKuX NapoB
D [Tonynpo3pavHbin | OT XenToBaTo-3eNeHoro 4o Kopwud-
HEBOro Unn BPoOH30BOIO
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OkoH4yaHue mabnuusi B. 2

Knacc | ObosHaveHune Tun MMNUYHbIW BHELLHUU BU 3aluTa OT KOppo3uu

Bk? LepHbin YepHbIN C HE3HAYUTENBHOW PAAYXHOCTBIO | PasnuyHble CTENEHU 3alnTbl OT KOP-
PO3UN

[TpwnmedyaHune—[Hannas tabnuua B3sta na NNCO 4520:1981 n namenena nyrem gobaBneHmns BOPOHEHUS.

4 NNononHntenbHO K TUNamMm A n D BO3MOXHblI BOPOHEHbLIE MOKPbLITUSA.

Tabnwuya B.3— 3awmnTHas xapakrepucTmka HUKENEBbIX U HUKENb-XPOMOBbLIX NMOKPbLITUM OT KOPPO3UN B CONEBOM
TYMaHe

[lepBoe nosiBNeHne KpacHoOU
Koa 0603HaveHus ans nokpeitus 2 (cucrtema BP) PXKABYMHbBI HA 3HAYUTENbHbIX
NOBEPXHOCTAHAX
OcHoBa — Meab UK MeQHbIV CNNaBs OcHOoBa — mMaTepuan Ha OCHOBE Xeneasa YCKOPEHHOE
AcnbiTaHue B UCTbITAHWUE OIA
Hukenb + Xpom unu HEeUTpanbLHOM MeOun B CONIEBOM
Hukens® Hukenb + xpom®d Hukens® Medb + HUKENb + CONeBOM TymaHe® | TymMaHe yKCyCHOU
XpomC-“ KUCNOTbI
Cu/Ni 3b Cu/Ni 3b Crr Fe/Ni 5b Fe/Ni 5b Cr — T
Cu/Ni 5b Cu/Ni 5b Crr Fe/Ni 10b Fe/Ni 10b Cr 12 4 —f
Fe/Cu 10Ni5b Crr
Cu/Ni 10b Cu/Ni 10b Crr Fe/Ni 20b Fe/Ni 20b Cr 48 4 T
Fe/Cu 20Ni10b Crr
Cu/Ni 20b Cu/Ni 20b Crr Fe/Ni 30b Fe/Ni 30b Cr — 8 4
He pekomeHgyetcsa | Cu/Ni 30d Crr | He pekomeHayetcsa | Fe/Ni 40d Cr — 16 4
4 Hukenesble NOKpbITUA cM. KnaccndumkaymoHubin kog B MICO 1456:1988.
b Cuctembl kogoB 06o3HaueHus cMm. pasagen 13.
¢ «b» OTHOCUTCH K BNecTAWeEMY HUKENEBOMY CIOKD, a «d» OTHOCUTCS K YABOEHHOMY HUKENTEBOMY CNOIO.
d «r» OTHOCUTCH K HOPMAnbHOMY (OBBIYHOMY) XPOMY MUHUMATBHON TonwmHbl 0,3 MKM.
e

McnbiTaHnsa B HEUTPanNbHOM CONEBOM TyMaHe 0bblvHO He ycTaHaBnmBatTest ans Ni/Cr nokpbITumn.

' HepHO,ﬂ,bl BbINOJIHEHUA YCKOPEeHHOIo UCnblTaHWA Ald megn B ColnepoM TymMaHe chyCHOﬁ KUCITOTbI A5A 3aHWU-
KEHHbIX I'IOI{prTMﬁ Bbinn Obl CANLWWKOM KOPOTKUMMW, 4yTODObI UMETb 3HAYEHMUE.
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MpnnoxeHwne C
(cnpaBo4HOe€)

PykoBoACTBO N0 MeTOAMKAM, KOTOpPble MOTIyT ObITb UCMONBb30BaHbl NPU HAHECEeHUN
NOKPbITUNA OONbLUENA TONWUHDI

C.1 Moandvkauna pasmepoB pe3bObI

Korga ansa obecnevyeHns noBbILLEHHOW CTOMKOCTU K KOPPO3UKM (4TO OroBapuBAETCH B 3aKase) HeobXoanmo nony-

YMTb NOKPbITUS BONbLUEN TOMWMHBI, YEM NMPUBEAEHHbIE B Tabnuue 2, nnu korga tpebyeTcsa HaHECTU MOKPLITUA Ha AeTanm
C LWaramu MeHblle, Yem NpuBeaeHHble B Tabnuue 2, HeobXognmMo N3roToBNATL pe3bbbl CO cneynanbHbIMU NPpeaerbHbIMK
3HAYEHNSMU N OOMYyCKaMMU.

MuHMManbHble NpeaenbHble 3HAYEHUSA NPUMEHSEMOro wara no tabnuuye 2 moryTt ObiTb YMEHbLUEHbLI, €CNU AN
Kakon-nnbo ocobon pesbbbl HOpMAanbHbIM AOMYCK OrpaHnYeH aAmana3zoHom BOMM3M npeaena MmHMMyma martepuana
(HapyXHble pe3bbbl) UNN nNpegena Mmakcumyma martepuana (BHyYTPeHHUe pe3bbbl). 3TO NO3BONSET NMNONy4nTb bBonbllee
OCHOBHO€ OTKIOHEHWE UIKN, B Crnydae nonoxeHus gonycka H, nony4ntb OTKIIOHEHWE, KOTOPOE B NPOTUBHOM Clny4ae He
cywecTteoBano 6bl. ANbTEPHATUBHO ANS NONYyYEHUsT YBENUYEHHOIO OCHOBHOIO OTKIMOHEHUSA NONe Aonycka MoXeT ObiThb
CMELLEHO.

MuHMManbHOE OCHOBHOE OTKIOHEHUE, TPebyemoe Ans onpeaeneHHbIX WaroB U TONWMH NOKPLITUNA, NPUBEAEHO B
Tabnunue C.1.

Tabtbnwuua C.1— MuHnmanbHOE OCHOBHOE OTKINOHEHNE, Tpebyemoe Anst HaHeCEeHUS NOKPbITUN YBENUYEHHOW TOLWM-
Hbl, KOTOPbIE HE MOIyT BbITb HAHECEHLI HA CTaHAAPTHLIX pe3bbax. MeTpuyeckne pesbbbl

MuHMmMmanbHOE OCHOBHOE OTKIIOHEHUE, MKM, €CIlIM COrnacoBaHo
TonwuHAa NOKPbLITUSA, y y
e NamepeHue NoKanbHOU TONLLUHbI NamepeHue cpeaHen TONLWKWHbI NapTUmn
Bce HOMUMHAaNbHBIE ONMUHBI [ <bd 5d<1<10d 10d <1 <15d
3 12 12 15 18
5 20 20 25 30
3 32 32 40 48
10 40 40 50 60
12 48 48 60 72
15 60 60 75 90
20 80 80 100 120
25 100 100 125 150
30 120 120 150 180
[ PUMEYAHWE — _|OCI{OJ'II::I{y vyBeJINYeHHble OCHOBHbIE OTKIIOHEeHUA AONA SNEeKTPOIIUTUNHEeCKUX I'IOI{prTMﬁ
OOnNbLUEN TONWUHBI MOI'YyT 3HaQYUNTEIbHO CHU3UTb 3aueriyieHune p83b6bl, UX NnpnmeHeHmne AOOJ1IXKHO ObITb COrMacoBaHoO
MEXAY U3rotToBUTesieM 1N 3aKa3HMKOM.

C.2 UsbunpaTenbHoOe aNeKTponnTn4ecKoe NnoKpbiTHne

Tam, rae anekTponuTu4ecKoe NokpbiTne 6OnblWen TONWMHL TpebyeTca Ha OTAENbHOW YacTU KPEeneXXHoro naae-
VS, HanNnpUMep Ha ronoBkax bONTOB UMMM HA KONMMNMAYKOBbIX ravkax, NpeacrtaBnsieTcsl BO3MOXHbIM UCMOMNb30BaAHUE METO-
OVKN n3bupaTenbHOro0 HAHECEeHUs1 3MEKTPONUTUYECKOro NOKPbITMA. B Takmx crny4vasix gomkHa ObiTb YCTaHOBMNEHA
TONWMHA NOKPbITUW, HAHECEHHbIX HA Pa3NUYHbIE y4aCcTKu geTanu.
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Mpnnoxenwe D
(obsizaTenbHOE)

OnpeneneHune cpeaHen TONWUHBLI NapTUX

D.1 OnpeneneHve ana KagMnsa v LMHKA

D.1.1 MeTon

Obes3xupuBatoT BbIOOPKY AeTanen B OpraHNYEeCcKOM pacTBoOpUTeEne, TWAaTENbHO BbICYWMBAIOT U B3BELWWNBAKOT C
TOYHOCTBIO 40 OAHOWN OeCATUTBICAYHON, 3aTEM MNOSNTHOCTBLIO NOMPYXAatoT AeTann B YCTAHOBIEHHbIM PacTBOP AN yaaneHus
NOKPbITUS U NEPEMELLMBAIOT UX C LEeNbLo obecneveHns ceobogHOro 4ocTyna Ko BCEM NMOBEPXHOCTAM. [locne npekpalye-
HUS BblAENEHNS MYy3bIPbKOB ra3a BbIHUMAKOT AeTanun, cpasy Xe npoMbIiBaloT B BOAOMNPOBOAHON BOAE U BbITUPAIOT MSATKOW
TKaHbO ANs yaaneHnsa niobbiX pbIXNblX OCTATKOB. [TorpyxatTt B UMCTbIM aUEeTOH, BEIHUMAIOT, TWATENBbHO BbICYLLMBAKOT U
NOBTOPHO B3BELLNBAIOT.

D.1.2 PeaktuBbl

CocTtaB pacTBopa ans yaaneHns noKpbITUA:

- consHast kmenota (1,16 r/imn <p <1,18 r/mn): 800 mn

- auctunnupoBaHHas soaa: 200 mm;

- TPEXOKUCb cypbMmbl. 20 T.

D.1.3 BuluncneHus

D.1.3.1 CpeaHiow TONWMHY NOKPLITUA NapTUU B MUKPOMETPaXxX BbIYUCTIAIT No popmyne
K(img —my)

CpegHsas TonwmuHa naptmm = ) ,

rae K— KOSMMMUUUEHT, 3aBUCHALLMN OT MNIIOTHOCTU OCaXXAEeHHOro MeTarnna p U BeluucrsaemMmbiv no opmyrne

{K = 10000 cm® /g];
P

my — nNepBoHavanbHas macca BblbOpKH, T;
m, — OKOH4aTernbHas macca BblIOOpKu, T;

A — cymmapHas nnowagb NOBEPXHOCTU AeTanen Bolbopku, cm2.
D.1.3.2 BennunHel K aBnAKOTCA Crneayrowmnmm;

- ana kagmma K = 1160, gonyckas MacCoBYIO MMOTHOCTL p = 8,6 r/cmS Ans KagMus;
- ana ymHka K = 1410, gonyckas MmaccoByIO NNOTHOCTb p = 7,1 r/cmS ans UMHKA.

D.2 OnpeneneHve AnAa HUKenAa N HUKensa ¢ XpomMom

D.2.1 MeTon

Obe3xupumBatoT BbIOOPKY AeTanenm B OpraHNYeCcKkoOM pacTBOpUTEne, TWAaTENbHO BbICYWMBAKT U B3BELWMBAKOT C
TOYHOCTbIO 40 O0AHOW AECATUTbICAYHOMN.

Ecnu naptua KpenexHbiX nagenmm boina XxpoMmmpoBaHa, yaansitoT XPOM NyTEM MOrpyXeHnst n nepemMeLllmBaHns nx B
pacTBOpPE ANA yganeHus NOKPbITUA A, KOTOPbIN PpacTBOPSIET XPOM MEHEE YEM 3a 2 MUH, MO UCTEYEHUN 3TOrO Nepuoga He
byaeT HabnwogartbCca 3HAYUTENBbHOE BblgeneHmne rasa. [Jetann BbIHUMAKT He3damMeanuTeNnbHO U NPOMbIBAOT B BOAE
nepea yganeHnMem HUKens ¢ nomowbto metoga, npueegeHHoro B D.2.1.1vwnn e D.2.1.2.

D.2.1.1 Hukenb Ha ctanwm

Pacteop ans yganenusi nokpeltua B (cm. D.2.2), BbiaepXnBaemblv npu temnepartype ot 75 °C go 85 °C, nonHoc-
TbIO YAAINnUT Cron HUKeENA TONWMHON 7,5 MKM B TedeHue 30 MUH Npu yCrnoBuu nepemMewinBaHus getanen. MegHoe rpyHTo-
BOYHOE MNOKPbITUE, KOTOPOE TaKXKe yaansieTcs, byaeT paccMaTpuBaTbCH KaK HUKENb MNPU YCIOBUK, YTO €ro TONWMHA HE
npesbiwaeT 0,5 MKM.

D.2.1.2 Hukenb Ha meagn vnn meaHOM cnnaBe

PactBop ans yaanennsa nokpelitusa C (cm. D.2.2), BbiaepxuBaembin npu temnepatype o1 80 °C go 90 °C, nonHoc-
TbO yaanuT CNouv TONWKUHOWN 2,5 MKM B TedeHne 10 MuH, 1 0 NONHOM yaaneHnn HUKeNs byaeT CBUAETENbCTBOBATL OTCY-
TCTBUE AanbHenwero BbigeneHus rasa. lletanm obbivHO NOABELLMBAIOT B pacTBOPE HA TOHKOW MeQHOW NPOBOIOKE.

D.2.2 PeakTvBhbl

CocTtaB pacTBopa ansd yaaneHms NnoKpbITUN OAUH U3 cneayowmx:

a) pacTeBop Ans yaaneHus NoKpbiTun A:

- Tpexokuckb cypbmsbl: 120 r/n,

- consHasi kucnota (p > 1,16 r/mn) 4o nony4eHns 0gHOro NUTpa pacTeopa;
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b) pacTBOp ANS yaaneHns nokpbiTun B:
- cynbdooHaT MeTaHUTPpobeH3oNa HaTpUsA: 65 T,

- rmapookuck HaTtpus: 10T,

- ymanua Hatpwust: 100 .

HobaensawT BOAY A0 NONYYEHUS OQHOIO NUTPa PacTBopa;
C) pacTBop Ans yganeHusi nokpobitmn C:

- optothochopHas kucnota (p = 1,75 r/mn).

[TpumedyaHune— COnNPUKOCHOBEHNE BOAbl C NOPSAYEN KNCIMTOTOU ONACHO; BOAA, NOTEPSHHAA NPU UCNAapEeHUM,
NOMmKHa obITb AobaBneHa, Korga pacTBop OCTbIHET.

ﬂ,OﬂyCI{BETCH NCINOINb30BATDb CbMpMEHHI:Ie PacTBOpPbl Al XUWMHUYEeCKOIo yaarieHuAa HUKersid, ecClrin CywecrtByeT TOJb-
KO HE3HA4YUTENbHOE BNUSAHWE HA OCHOBHOW MeTalrisl, TO eCTb yaansdetcd MmeHee HYeM 0,5 MKM OCHOBHOIO MmeTtariia.

D.2.3 BbiuvcneHwus
CpeaHioo TONMWKUHY NOKPbITUA NapTUN B MUKPOMETPAaxX BbIYUCIAIOT Mo popmyrne

CpeaHsist TONWWHA NapTum = K(m OA_ M+ )5
10000 ) )
rae K = + 1120, gonyckasa maccoByio NNOTHOCTb HUKens p = 8,6 r/cm®;
P

my — nepBoHa4anbHasi Mmacca BblDOpPKH, I;

m, — OKOH4YaTenbHas macca BblbOpKH, T;
A — cymmapHas nnowaab NOBEPXHOCTU AeTanen Bbl6opku, cM?.

[Tnowaab NnoBepxHOCTN A MOXET DbITh onpegeneHa no Nnpunoxeuuio G.
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[MpnnoxeHwe E
(obsizaTenbHOE)

KopoBble 0603HauYeHUA ANA 3NeKTPOoNUTUUYeCKMX NOKPbLITUNA Ha pe3b0oBbLIX AeTanax, cucrema A

[MTpunmeyaHwune— O cucremax kogoBbix 0603HaveHun cm. pasgen 13.

E.1 KogoBasa cuctema A
Huxecneayowas kogoBas cuctema npmeegeHa ans 3aNeKTporimTUYeCckKuxX nNokKpbITUMN.

X X X

MeTann nokpbeitTusa (CM. Tabnuuy E.1) ‘

MuHuManbHasa TonwuHa nokpbiTusa (CMm. Tadnuuy E.2)

YucroBas 0bpaboTka u xpomatuposaHue (CM. Tabnuuy E.3)

Tabnwuwua E.1— Metann/cnnae NoKpbITUSA

MeTann/cnnae NoKpbITUA
Obo3Ha4veHune
Cumeon INeMeHT
n LIMHK A
Cd®@ Kagmunn B
Cu Meab C
CuZn NaTtyHb D)
Nib Hukenb E
Ni b Cr rP Hukenb-xpom F
CuNi b Meab-HUKenb G
CuNibCr r° Megb-HuKenb-Xpom © H
SN Onoso J
CuSn Meab-onoBo (bpoH3a) K
Ag Cepebpo L
CuAg Meab-cepebpo N
ZNnNi LINHK-HUKEeNb P
ZnCo LinHk-ko6anbT Q
/nkFe LlnHk->xeneso R
9 B HEeKOTOpbLIX CTpaHax Ucnonb3oBaHWe KagMnsi orpaHnvyeHo Unu 3anpeLueHo.
b KnaccudmkaumoHHbI kog cm. MCO 14586.
¢ TonwmHa xpoma npndnuanTenbHo paBHa 0,3 MKM.

16



[OCT P UCO 4042—2009

Tabnwuua E.2— TonwmHa nokpbITUs (CyMmmMmapHasi ToNWMHA SMEKTPONUTUYECKOTO NOKPbLITUS)

TONWKWHA NOKPLITUSA, MKM
Obo3Ha4veHue
OaunH meTann noKpbITUA [Ba meTanna nokpbITua®
He Tpebyetca NnokpbITUA — 0
3 — 1
5 2+ 3 2
8 3+5 3
10 4+ 6 9
12 4 + 8 4
15 5+ 10 5
20 8+ 12 6
25 10 + 15 7
30 12 + 18 8
9 TonuwmHa, yCTaHOBMNEHHAA 418 NEPBOro U BTOPOro Mmetansia nokKpbITUA, MOXET OTHOCUTBLCSH KO BCEM COYETaHW-
AM MOKPbLITUN, UCKIIOYAs TO, YTO XPOM SABIMSETCH BEPXHUM MNMOKPLITUEM, KOTOPOE BCcerga nmeet TonwmyHy 0,3 MKM.

Tabnwuwuya E.3—YucroBasa obpaboTka n xpomatupoBaHume

Hucrtosas obpaboTtka laccuBauuns NocpeacTBOM XPOMATUPOBAHMAT: TUNMUYHBIW LBET Obo3HaveHne
MaTtoBast bes3 uBeTa A
OT rony6oBaToro Ao ronyboBaTo-pagyXHoro” B
CBETNO-XENTbIN 40 XENTTOBATO-KOPUYHEBOIO, Pagy>XHblV C
HeXXHO-ONMMBKOBBIN OTTEHOK XenToBaToro uBerta D
[Tonybnecrawas be3 uBerta E
OT rony6oBaToro 4o rony6oBaTo-pagyXHOro” F
CBETNO-XENTbIV A0 XENTOBATO-KOPUYHEBOIO, PagyXHbIV G
HeXXHO-ONMMBKOBbBIN OTTEHOK XEeNnToBaToro UBerta H
bnecTtawas bes uBeTa J
OT rony6oBaroro Ao ronyboBaTo-pagyxHoro’ K
CBETNO-XENTbIV A0 XENTOBATO-KOPUYHEBOIO, PagyXHbIV L
HeXXHO-ONMMBKOBbLIN OTTEHOK XENnTOBaToOro uBeTta M
OuyeHb ONnecTAWwAas be3 uBeTta N
[Ipon3BOSIbHAA Kak B, C nnu D P
MaToBas OT KOPUYHEBATO-YEPHOIro A0 YEPHOro R
[lonybnecrsuas OT KOPUYHEBATO-YEPHOIO 40 YEPHOro S
briectauan OT KOPUYHEBATO-YEPHOIro A0 YEPHOro T
Bce YnctoBble 06paboTku bes xpoMaTupoBaHUsi” U
9 [laccuBaumsa BO3MOXKHA TOJTBKO 4N1A LMHKOBbLIX UK KAOMUEBBIX NOKPbLITUN.
b PacnpocTpaHseTcs TONbKO Ha LMHKOBOE MOKPbITUE.
¢ Tlpnmep Takoro nokpoiTna: ASU.

E.2 Obo3HaveHMne

FNPUMERP:

Bbonm ¢ wecmuzapaHHou 2o5108xkou MCO 4014 — M10 X 60—8.8 ¢ anekmporiumuvdecKuM UUHKO8BbIM NMOKPbI-
muem (A u3z mabnuysi E.1), umerowjutl MUHUMaZIBHYFO MOJIWUHY NOKpPbIMuUst 5 MkM (2 uz mabnuuyst E.2) u ¢ quc-
moegolt obpabomkou «bnecmsiwias», 6ydy4yu XxXpomamupoeaH 00 xenmogamo-padyxHoz2o yeema (L u3

mabnuybr E.3), o603Havaemcsi cnedyrouwjumMm obpasom:
bonm ¢ wecmuaparnHou 2os108Kkou NCO 4014 — M10 X 60 — 8.8 — A2L

[TpnmevaHnune 1 — EcnnHaAcTOATENBHO TPebyeTca 0603HAYUTE MUHUMATIBHYIO TOMNWMHY NOKPLITUSA, TOraa Co-
rmacHo Tabnuue E.2 gomxkHo npuBogmnTbes obo3HaveHne «0» B KogoBom 0b6o3HaveHun, Hanpumep AOP, Takum obpasom,
4TOObI KOQOBLIN HOMEP coaepXan nonHoe onucanmne. Cumeon «0» npumensieTcsa Ans pe3bboBbiX aetanen menbwe M1,6
NN K APYrMM OYeHb MarnbiM AeTarnsim.

[TpunmevaHnune 2— Ecnu TpebyoTcs gpyrme Tunbl AONONHUTENBHOW 00pabOTKK, HANPUMEP KOHCUCTEHTHAasA
NN XUAOKasa cMaska, STOT BONPOC NOANEXUT cornacoBanuto. Ecnm ato npumeHmnmo, 1o gaHHas o6pabotka MOXeT bbiTb A0-
baBneHa B 0603Ha4veHne B hopme TEKCTA.
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[MpnnoxeHwe F
(cnpaBoO4HOE)

[MpumMmepbl 0603Ha4YEHUA NOKPLITUN

[Mpymep 1 — SNekTponnTUYecKkoe UMHKOBOE MOKPbITUE, TOMWWMHA NOKPbITUA 8 MKM, bnectsuwee, ¢ XenToBa-
TO-pagyXHbIM XPOMaTHO-KOHBEPCUOHHbLIM MOKPbITUEM

Obo3Ha4veHune no cucrteme A Obo3HaveHune no cucrteme B
AL, Fe/Zn8c2C,

rae A oTHoCUTCH K Zn; rae Fe oTHOCUTCS K OCHOBHOMY MeETannys;

- 3 — KOOOBbIN HOMEP ANSA 8 MKM; - ZN OTHOCUTCH K MeTarnmny rnokpbITUs,

- L oTHOCUTCA K BnecTsawemy XenToBaTo-pagy>KHOMY Xpo- | - 8 — MUHUMANbHAs TONWMHA MOKPLITUS, MKM,;

MaTO-KOHBEPCUNOHHOMY MOKPLITUIO - C — OTHOCUTCH K XPOMAaTO-KOHBEPCUOHHOMY MOKPbLITUIO;
- 2 — KInacc XpomMaTo-KOHBEPCUOHHOIO NOKPbLITUS;
- C — T1n XpoOMaToO-KOHBEPCUOHHOIO MOKPbLITUS

[Tpumep 2 — BnekTponuTnYecKoe HUKeneBoe NoKpbiTne, TonwmHa 20 mkm, bnecrawee, NNoc 0ObIMHOE NOKPbITUE
n3 xpoma (0,3 MKM)

ObosHa4veHue no cucteme A ObosHa4veHue no cucteme B
FoJ, Fe/Ni20b Crr,

rae F OTHOCUTCH K HUKETNb-XPOMY € Xpomom 0,3 MKH; rae Fe OTHOCUTCA K OCHOBHOMY MeTarnny,

- 6 — KogoBbIN HOMep ans 20 MKM; - NI oTHOCUTCH K MeTanny NoKpbITUs,

- J OTHOCKTCS K SAPKOMY BECUBETHOMY NOKPbLITUIO - 20 — MMHMManbHas TONWMHA MNOKPLITUSA U3 HUKENS B
MKM;,
- b oTHOCKUTCA K BnecTawemy;
- Cr OTHOCUTCAH K XPOMUCTOMY MOKPLITUIO;
-  OTHOCUTCS K 0ObIYMHOMY (T.€. 0,3 MKM)
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MpnnoxeHve G
(cnpaBo4HOe€)

[Mnowaaun noBepxHocTe 60NTOB, BUHTOB U raek

HacTosilwee npunoxeHuwe npuBognT PyKOBOACTBO MO OLEHKe Mnnowagen NoBepxXHOCTU DONTOB, BUHTOB U Taex,
KOTOpble HEOBXOAMMbI ANA onpeaeneHns cpeaHen TONWWHbI MapTUK COrnacHo npunoxeuuto D.

[TpumedaHune—Inowaan NOBEPXHOCTU, NpuBeaeHHble B Tabnmuax G.1 n G.2, NPUMEHNMBbI TONBKO B TOM CNYy-
4yae, eCnv OCTUTHYTO cornaweHue Mexay 3anHTepecoBaHHbIMW CTOPOHaAMM.

G.1 BonTbl " BUHTDI

Ins nony4veHns cymmapHon nnowagn NnoBepxXHOCTU BONTa nnn BUHTa HEOBXOAMMbI 3HAYEHUS Cneayrwmx napa-
METPOB (CM. pUCYHOK G.1):

- Nnouiaab NOBepXHOCTU A4 ANUHOW 1 MM pe3bboBOro CTepXXHA 6onTa Unu BUHTA;

- nnowiaab NOBEPXHOCTU A, ANUHOW 1 MM rNagKkoro cTepxxHs bonta unm BUHTA;

- NNowLaab NOBEPXHOCTU A4 rONOBKY (BKIOYas NOBEPXHOCTL TOPLA).

CyMMapHyo nnowagb NoBEPXHOCTU A BbIUMCISIOT Creayowmm obpasom:

A = A; xanuHa pesbbbl + A, x AnvHa rnagkoro CTepxHs + A,.
1
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9 CyMmmapHas nnowaab NnoBEPXHOCTU rofI0BKWY, BKIMIOYAA NNowagb NOBEPXHOCTU TOPLA, CM. CHOCKY «d».
> Mnowagb NOBEPXHOCTW MMAaAKOro CTEPXKHSA ATMHON 1 MM.

¢ Mnowaab NOBEPXHOCTU Pe3bDOBOro CTEP>KHA ANMMHON 1 MM.

d Mnowaab NOBEPXHOCTU TOPLA BKIOYEHA B MMOLWAAL NOBEPXHOCTH FONOBKU A,

PucyHok G.1 — lnowagb NOBEPXHOCTH

Ecnun pe3bba Hape3aeTcs, TO gnameTp rMmagkoro CTepxXHs dyaet npubnnantenbHO paBeH HaAPYXHOMY ANaMETPY
pe3bbbl (HOMUHaANBHOMY AnameTpy). Ecnn pe3bba HakaTbIBAETCS, TO ANAMETP rMaakoro CTepXHs byaeT npubnmnanTerb-
HO paBeH NMubo cpedHemy anameTpy (YMEHbLUEHHbIW CTEPXEHL), NMDBO HAPYXHOMY AnaMeTpy pe3bbbl (MONHLIN CTEP-

KEHDb ).
B tabnunua G.1 npuBegeHbl 3Ha4YeHUs nrowanen noBepxHoctTn A4, As N Ag AN pasnuyHbiX TUMOB CTEPXHEN U

OJ10BOK.
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Tabnwuya G.1—Tllnowaan nosepxHocTten BONTOB N BUHTOB
Paamepbl B KBagpaTHbIX MUNTNMMETPax

[Tnowanb Ha MM ONUHLI [1nowansL ronoBkKuy A3
Obo3HaveHne [ nagkumn cTepxeHb A2
pe3bibl CrepxeHb ¢ Tonv. Huakasn llecTu
(KpynHas pe3bboun A, YMeHbLueHHbIn | [MoTanHas I'IOTBFIiElFI CKpyrneHHasa | uunuHapu- 'paHHas
pesbba) (KpynHast MoNHBINA CTEPXEHD ronoBKa o NORKA roONoOBKa veckas OnORKA
pe3nba) CTEepXeHb (kpynHas ronoBka
pesbba)
M1,6 7,34 5,03 4,32 20,4 22,1 — 19,3 29,7
M2 9,31 6,27 5,44 32,6 35,5 — 32,0 47,1
M2,2 10,21 6,91 5,99 37,8 40,9 — 37,3 —
M2,5 11,81 7,85 6,91 49,9 54,1 56,4 47,0 72,2
M3 14,32 0,42 8,36 60,7 72,2 78,3 72,8 91,0
M3,5 16,65 11,00 9,75 85,8 93,0 110,4 91,4 —
M4 18,97 12,57 11,10 118,8 128,06 144 .9 120,3 152,9
M4,5 21,49 14,15 12,955 128, 1 138,06 182,72 162,1 —
M5 23,98 15,70 14,02 167,7 181,06 225,72 184,1 297,17
M6 28,62 18,85 16,71 241,8 261,72 319,6 258,3 312,72
M3 33,48 25,15 22,43 429,8 464,6 577,9 439,4 541,3
M10 48,31 31,42 28,17 671,5 25,8 901,38 666,0 905,38
M12 58,14 37,63 33,938 990,5 1064 — 864 1151
M14 67,97 43,99 39,45 1257 1357 — 1158 1523
M16 78,69 50,27 45,67 1720 1859 — 1509 1830
M18 87,63 56,54 50,83 2075 2240 — 1913 2385
[TpumedyaHune—B HacTosiwee Bpems 3Ha4veHus ansa 6onTtoB M BUHTOB € paamepamum bonee M18 unu ¢
pesb60|??| C MEeJIKUM WaromM He ripyuBeeHbol 1 4O0J1XKHbl BbIYUCTTATBCH COOTBETCTBYHOLLINM 06p330M.

G.2 Tavkwm

B Tabnuue G.2 npuBeaeHbl 3Ha4YeHUA Nnowagen NOBePXHOCTU ANS WecTUrpaHHbiX raek tmna 1.
[NenctButenbHasa Nnowaab NOBEPXHOCTU FANKM AN HAHECEHUS INEKTPONMUTUYECKOIO NOKPLITUA OObIYMHO MEHbLLE,
yem ee dhaktnveckas reoMmeTpmieckas nnowaagb na3-3a TpygHoOCTU QOCTMXKEHUSA PaBHOMEPHOIo pacnpegeneHns nokKpbl-

TUS1 HA BHYTPEHHUX pe3bbax; Bonbwasi 4acTb MOKPLITUS NPUXOANTCH HA HA4Yano pe3bbbl C KaXaoro Kpasi.
Mcxoas n3 HasHavYeHUs HACTOSIWEro NPUINOXEHWS, BbIMUCIEHWE NNOLWAAN MOBEPXHOCTU ranku OblNo OCHOBAHO HA
rmagkom n3genmm B opme ramkm, B KOTOPOM HET OTBEPCTUSA U HET Pe3bDObil.

Tabnwuuya G.2—Tlnowaanm NOBEPXHOCTU LWECTUTPAHHbIX raek tuna 1

Obo3HaveHne pe3bnl [Tnowaak NOBEPXHOCTU A, MM2
M1,6 32,2
M2 49,7
M2,2 _
M2,5 774
M3 95,9
M3,5 _
M4 163,72
M4,5 _
M5 221,3
M6 345,83
M3 585,38
M10 971,0
M12 1282
M14 1676
M16 2078
M18 2678
[TpunmedaHune—BHacToswee BpeMs 3Ha4YeHUs raek ¢ pasmepamm bonee M18 n raek Tmna 2 He npuBeae-
Hbl U JOMXHbI BbIYUCATBCS COOTBETCTBYIOLWMM 0Bpasom.
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Mpnnoxenvne OA
(obsizaTenbHOE)

CBegeHUA o0 COOTBETCTBUMU CCbINMOYHbLIX MeXAYHapOoAHbIX CTaHAAPTOB CChINMOYHBLIM HauUOHaNbHbLIM
cTaHpapTtam Poccuuckou Pegepauum u geUCTBYHOLLMM B 3TOM KaudecTBe MeXrocygapcTBeHHbIM

cTaHaapTam

OBo3Ha4vYeHne cCbiNoOYHOro CTeneHb
Obo3HaAYEeHNE U HAMMEHOBAHUE COOTEBETCTEBYRLWEro HaunoHaJIbHOINoO CTaHAapT4a
MEXAYHAPOOHOro cTaHaaprta | COOTBETCTBUA

NCO 965-1:1998 MOD [OCT 16093—2004 (MCO 965-1:1998, NCO 965-3:1998) «OcHOBHbIE
HOPMbI B3anmMmo3amMmeHaeMocTh. Pe3bba metpudeckas. Jonyckn. [ocagku ¢
3a30pOM»

NCO 965-2:1998 — *

NCO 965-3:1998 MOD [[OCT 16093—2004 (MCO 965-1:1998, NCO 965-3:1998) «OCHOBHbIE
HOPMbI B3anmMo3amMmeHaeMocTh. Peabba metpudeckas. Jonycku. [ocagku ¢
3a30PpOM»

NCO 1456:19883 — *

NCO 1458:19883 — *

NCO 1502:1996 MOD [[OCT 24997—2004 (MCO 1502:1996) «Kannbpb! Ans MeTpUIECKON Pe3b-
6bl. Jonyckn»

NCO 2064:1996 — *

NCO 2081:1986 — *

NCO 2082:1986 — *

NCO 3269 IDT [OCT P NCO 3269—2009 «WNa3penua kpenexHble. [1pUemMoYHbIN KOH-

TPOIb»

NMCO 4520:1981

MCO 9227:1990

NMCO 9587

MCO 15330

* COOTBETCTBYHOLWMN HAUMOHANBbHbIN CcTaHO4apT oTcyTcTBYeT. o ero yreepxgeHust pekomeHayeTcs UCnonb3o-
BaTb NepPeBoO HA PYCCKUN A3bIK 4aHHOIo MeXgyHapoaHoro ctaHgapTa. [lepesog 4aHHOro MexxgyHapogHoro craHgapTra
HaxoauTcs B PeaepanbHOM MHDOPMALNOHHOM (POHAE TEXHUYECKUX pernameHToB U CTaHOJAPTOB.

[TpumeyaHwune—B HacToswen Tabnuue ncnonb3oBaHbl cnegytowme yernoBHble 0603HAYEHNS CTENEHN CO-

OTBETCTBUH CTaHOAPTOB.

- IDT — naeHTtn4Hble cTaHOAPTHI;

- MOD — moandomnumpoBaHHble CTAHAAPTHI.
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