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Mpeaucnosue

Llenu n npuHumMnbl cTaHgapTusauun 8 Poccuiickoin denepaummn yctaHoBrneHsl PegeparnbHbiM 3aKOHOM
oT 27 nekabpsa 2002 r. Ne 184-93 «O TeXHUYECKOM perynnpoBaHuny, a npasusia NpUMeHeHUs HauMoHanbHbIX
craHgaptoB Poccuickon ®egepaumm — FOCT P 1.0—2004 «CtaHgapTtusauusa B Poccuitckon ®egepaunn.
OCHOBHBI€ NONOXEHUA»

CBeaeHUA 0 cTaHaapTe

1 NOArOTOBNEH ®deaepanbHbiM rocyqapCTBEHHLIM YHUTAPHBLIM Npeanpuatuem «Bcepoccuinckuin
Hay4YHO-UCCNeaoBaTeNMbCKUA  MHCTUTYT  cTaHgapTusaumM W ceptudukaumm B MalUMHOCTPOEHUN»
(BHUMHMALL) Ha ocHoBe ayTeHTWdHoro nepesoga Pyl «CraHgapTuHdopM», per. Ne 2698/ISO ot
30.11.2006 r. Ha pycckui AA3bIK cTaHAapTa, ykasaHHOro B NnyHkTe 4

2 BHECEH TexHuueckum komuteTom no craHgaptusaumm TK 229 «KpenexHble usgenns»

3 YTBEPXAEH W BBEAEH B JENCTBUE lMpukaszom ®efepansHOro areHTCTBa Mo TEXHUYECKOMY
perynuposaHuio u metposnoruu oT 10 gekabps 2009 r. Ne 700-ct

4 Hacroawui ctaHaapT uaeHTudeH mexayHapogHomy ctaHaapTy MCO 4042:1999 «Na3penus kpenex-
Hble. SnekTponuTudeckue nokpbiTus» (ISO 4042:1999 «Fasteners — electroplated coatings».

Mpu NnpumeHeHUN HacTosLero cTaHaapTa peKoMeHAyeTCst UCNONb30BaTh BMECTO CChINIOYHbIX MeXay-
HapoAHbIX CTaHAAPTOB COOTBETCTBYIOLLME UM MEXIOCYapCTBEHHbIE CTaHAAPThI, CBEAEHUA O KOTOPbIX NpU-
BeeHbl B 4OMONHUTENbHOM NpunoxeHun A

5 BBEJEH BMNEPBLIE

UHpopmayuss 06 usmeHeHUSX K Hacmoswemy cmaHO0apmy rybnukyemcs 8 exe200H0 u3zdasaemMom
UHGOpMaUUOHHOM yKa3amene «HauuoHaneHele cmaHO0apmeil», a MeKCm USMEHEHUL U rornpagok — & exe-
MeCsAYHO u3dasaeMbiX UHDOPMAaUUOHHBIX yKkazamensx «HayuoHanbHbie cmaHOapmbi». B cnyyae nepe-
cMompa (3aMeHbl) unu omMeHbi Hacmosiuweeo cmaHdapma coomeemcmsyowjee ysedomreHue 6ydem
onybrnuKo8aHo 8 exxeMecsyHo u3dasaeMoM UHGHOPMaUUOHHOM yKkazamere «HayuoHanbHele cmaHdapmely».
Coomeemecmsyrowas UH(hopMayus, ysedoMIIeHUEe U MEKCMbI pasMeLaromes makxe 8 UH(hopMayUOHHOU
cucmeme obujezo rofib308aHuss — Ha oguuyuansHom calime edepasibHo20 ageHmcmea o MexHUYeCKoOMy
peaynuposaHuro U Memporoauu e cemu ViHmepHem

© CraHpapTuHgpopmM, 2010

HacTosiuuid cTaHAapT He MOXET 6bITb MOMHOCTLIO UMW YacTUMHO BOCNPOU3BEAEH, TUPaXXUPOBaH U pac-
npocTpaHeH B kKauecTBe ohuLmMansHOro uaaaHus 6es paspelueHus degepansHoro areHTCTsa no TeXHUYeCKo-
MY perynupoBaHuio U MeTPosornu
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HAUMWOHANBbHBLIW CTAHOAPT POCCUMUCKOW O®EQEPALUMK

Uzpenuna kpenexHble
ANEKTPONMUTUYECKUE NOKPbLITUA

Fasteners. Electroplated coatings

Dara BBegenna — 2011—01—01

1 O6nacTb NpUMeHeHus

HacToswmin ctaHaapT yctaHaBnuBaeT TpeboBaHUa K pasmepam KpenexHbIX Usgenuin u3 ctann unm
MeAHOro cnnaea C 3NeKTPONIMTUYECKAMUN MOKPLITUAMU. B cTaHaapTe ycTaHOBMEHbl TOMAWWHBLI NOKPLITUIA U
npuBedeHbl pekoMeHaaLnn no CHATUIO BOAOPOAHOrO OXpYNYMBaHUS ANl KpENeXHbIX U3Aenuin ¢ BbICOKAM
npegenom MpoYHOCTM Ha pacTsKeHUe UM TBepAOCTbio U ANsl MOBEPXHOCTHO 3aKaneHHbIX KpeneXHbIX
n3genui.

HacToswmin ctaHgapT pacnpocTpaHAeTCa Ha SNeKTPoNUTUYecKne NOoKpbITUA pe3bBoBbIX KpeneXHbIX
n3genuin, Ho Takke MoXeT BbITb NPUMeEHeEH AnA ApyrnX pe3bboBbIX AeTanei. OTHOCUTENbHO NPUMEHEHUA
BMHTOB, HapesatowWwmnx unv opMUpyoLLMX cBoN cobCcTBEHHbIE CONpsbkeHHbIe pe3bbbl, cM. pasaen 8.

TexHuyeckue ycrnoBus, yCTaHOBINEHHbIE B HACTOSLWEM CTaHAapTe, MOMyT TakkKe pacrnpocTpaHATLCA Ha
Hepe3bboBbIe AeTanu, HanpuMep Wanbbl U WTUGTHI.

2 HopmaTuBHLIe CCbISIKKU

Cnepytolime HUWKe HopMaTUBHbIE CTaHAAPTHI cogepXKaT NOMOXEHWS, KOTopble NoCpeACTBOM CChINOK B
AaHHOM TeKCTe COCTaBMsIIOT NONOXEHUs HACTOosILLEro cTaHaapTa. Ans HopMaTUBHBIX JOKYMEHTOB C yKasaHu-
eM JaTbl Nnybnvkauumn, Ha KOTopble UMEIOTCS CCbISIKU, HEe pacnpoCcTpaHaeTcs AeicTBUE Nnocneayrowmx nsme-
HEHWIA NN NEPECMOTPOB 3TUX CTaHAAPTOB.

MCO 965-1:1998 Pe3bbbl MeTpuueckne NCO obuero HasHaveHus. Jonycku. Yacts 1. MpuHuune u
ocHoBHbIE pgaHHble (ISO 965-1:1998, ISO general purpose metric screw threads — Tolerances — Part 1:
Principles and basic data)

NCO 965-2:1998 Pe3bbbl meTpudeckue MCO obliero HasHaveHust. [lonycku. YacTb 2. MNpeaensHele
pasmepbl pe3bb ans 6onToB U raek obulero HasHaueHuss. CpeaHuin knacc TouHocTu (ISO 965-2:1998, I1ISO
general purpose metric screw threads — Tolerances — Part 2: Limits of sizes for general purpose bolt and nut
threads — Medium quality)

NCO 965-3:1998 Pe3bbbl MeTpudeckue NCO obuiero HazHadeHust. Jonycku. Yactb 3. OTKNOHEHUA
AN KOHCTPYKUMOHHBIX  pe3bb  (ISO  965-3:1998, ISO general purpose metric  screw
threads — Tolerances — Part 3: Deviations for constructional threads)

MUCO 1456:1988 MokpbITUst MeTannuueckue. ONEKTPONUTUYECKUEe MOKPbITUS U3 HUKENb-XpoMa W
mMeab-Hukenb-xpoma (ISO 1456:1988, Metallic coatings — Electrodeposited coatings of nickel plus chromium
and of copper plus nickel plus chromium)

MUCO 1458:1988 TlokpbITUA  MeTannuMyeckMe.  ONEKTPONUTUYEeCKUEe  HUKeneBble  NOKPLbITUA
(ISO 1458:1988, Metallic coating — Electrodeposited coatings of nickel)

NCO 1502:1996 Pe3sbbl UCO mMeTpuyeckue obulero HasHaveHusi. Kanubpbl 1 uamepeHue
(ISO 1502:1996, ISO general purpose metric screw threads — Gauges and gauging)

WU3spanne odpmunanoHoe
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NCO 2064:1996 lMokpbITUA MeTannuyeckne U apyrue HeopraHudeckne nNokpuliTusi. OnpegeneHns n
MOHATUSA, OTHOCALWMECS K U3MepeHuo TonwuHbl (ISO 2064:1996, Metallic and other non-organic
coatings — Definitions and conventions concerning the measurement of thickness)

NCO 2081:1986 MoKpbITUst MeTannn4eckne. SNeKTPoONUTUYECKNe LMHKOBBLIE MOKPLITUS MO JKenesy unm
ctanum (ISO 2081:1986, Metallic coatings — Electroplated coatings of zinc on iron or steel)

NCO 2082:1986 lNokpbITUA MeTannudeckue. SNeKTPONUTUYECKNE KaaMUEBbIE NOKPLITUS MO Xenesy
unu ctanm (ISO 2082:1986, Metallic coatings — Electroplated coatings of cadmium on iron or steel)

NCO 3269:1998 Uspenusa kpenexHeble. MNMpuemodHbii koHTponb (ISO 3269, Fasteners — Acceptance
inspection)

NCO 4520:1981 MNoKpbITUA XPOMATHbIE KOHBEPCUOHHbIE MO LIMHKOBLIM 1 KAAMWEBLIM 3IIEKTPONUTUYEC-
kM nokpbiTuam (ISO 4520:1981, Chromate conversion coatings on electroplated zinc and cadmium coatings)

NCO 9227:1990 UcnbiTaHNs Ha KOPPO3NIO B UCKYCCTBEHHOW aTMoctepe. NcnbiTaHUs B CONAHOM Tyma-
He (ISO 9227:1990, Corrosion test in artificial atmospheres — Salt spray tests)

NCO 9587 lMNMokpbITnst MeTannu4eckue U Apyrne HeopraHudeckue NokpuiTuA. MNpeasaputensHas obpa-
60TKa yyryHa wunu ctanu ans CHWXeHUs pucka BogopoaHoro oxpynunsanusa (ISO 9587, Metallic and other
inorganic coatings — Pre-treatments of iron or steel for reducing the risk of hydrogen embrittlement)

MCO 15330 Uspenua kpenexHole. UcnbiTaHus Ha npeasapuTenbHylo Harpysky ansa obHapyxeHus
BOAOPOAHOro oXpynyueaHusa. Metoa ¢ npuMeHeHUeM napannenbHbiX Hecywmx nosepxHocten (ISO 15330,
Fasteners — Preloading test for the detection of hydrogen embrittlement — Parallel bearing surface method)

3 TepMuHbLI U onpeaeneHnn

Mpu npumeHeHWM HacTosIWwero cTaHaapTa crneayeT pyKOBOACTBOBATLCA onpeAeneHUaMn, yCTaHOBMEH-
HbiMy B UCO 2064 (B yacTHOCTW, onpeaeneHus rmaBHoU NOBEPXHOCTU, 06nacTn usmepeHni, nokansHOu Ton-
WMHBI 1 MUHAMarbHOW nokanbHoW TonwuHbl), B UCO 3269, a Takke cneaylowuMn TepMUHaMn ¢
COOTBETCTBYIOLLMMU OnpeaeneHusiMn;

3.1 naptua (batch); (3arpyska): Konn4ectso MaeHTUYHbIX KpenexHblX u3aenui ns ogHon npouseoa-
CTBEHHON napTun, obpabaTbiBaeMbIX COBMECTHO B OAHO BpeMsi.

3.2 npousBoacTBeHHas naptua (production run): Psaag naptuin getanei, o6paboTaHHBIX HenpepbIB-
HbIM criocoBom 6e3 Kakux-nnMbo U3MeHeHWt B MeToAax Uiu KOMMOHEHTax MOKPLITUS.

3.3 cpepHsasa TonwuHa naptum (batch average thickness): BoluMcneHHas cpefHsisi TOMLWMHA NOKPbI-
TUS HA MOEHTUYHBIX AeTanax BbIGOPKX OT napTum ageTanein.

3.4 cyuwka (baking): MNMpouecc HarpeBaHWA geTanen B Te4eHUe onpeaeneHHoro BpeMeHu npu 3agaH-
HOW TemnepaType A4nsA Toro, YTo6bl MUHUMWU3NPOBATb PUCK BOAOPOAHOrO OXPYNUMBAHUS.

3.5 npopgomkuTenbHocTb cylku (baking duration): Bpemsi, B Te4eHMe KOTOPOro BbiAEPXKUBAOTCS NpU
3afjaHHON TeMnepaType aeTanu, 4OCTUrLLNE MOJTHOCTLIO 3TOW TeMMepaTyphbl.

4 Tpe6oBaHMA K pa3mepaM U KOHTPOIb

4.1 Tpe6oBaHUA k pazMepaM Nepen HaHeCEeHUEM 3NEeKTPONIUTUYECKOTO NOKPbITUA

[lo NoKpbITMA geTany AoMKHBI NOMHOCTLIO COOTBETCTBOBATL CTaHAapTaMm, 3a UCKITIYEHNEM Crydaes,
rae pesbby unu gpyrue anemMeHThl cneumansHO U3roTOBMSAT, YTOOLI UMETb BOSMOXHOCTb, N0 hyHKUMOHaNb-
HbIM TPeBOBaHNAM, HAHOCUTL MOKPbITUS BOMbLUERA TOMLWMHBI, YeM 3TO BO3MOXHO Ha CTaHAapTHbIX pe3bbax.

TonwmHa NoKpbITUIA, kKoTopas MOXeT BbiTb HaHeceHa Ha MeTpudeckue pesbbbl MCO, cooTBETCTBYIO-
wwne NCO 965-1, UCO 965-2 n NCO 965-3, 3aBUCUT OT MMEHLLErOCs OCHOBHOIO OTKIOHEHUs!, KOTOpoe, B
CBOIO ovepefb, 3aBUCUT OT pe3bbbl BUHTA W crieaytowmx NOOKEHWIA Nonei AoNyCcKoB:

- g, f, e — ans HapyxHbIX pe3bb;

- G — ans BHYTpeHHux pe3bb unu H, ecnu TpebyeTtcs.

MonoxeHns nonei onNyckoB AENCTBUTENbHBI 4O HAHECEHUSA SMNEKTPOSIUTUYECKOTO NOKPbLITUS.

4.2 TpeGoBaHUA k pasMepaM Nocrie HaHeCeHUs! NeKTPOTNIMTUYECKOTO NOKPbITUA

Mocne HaHeceHUs NoKpbITUS MeTpudeckue pe3bbbl MCO BUHTOB crneayeT KOHTPOMNMPOBaTb B COOTBET-
cTBUM ¢ MCO 1502 ¢ nomolLLbo NPOXOAHOrO Kanmépa Ha nosoxeHne Nons gonycka h ans HapyXHbIx pesb6 n
H — ans BHYTpeHHUX pesbs.

Opyrve pasmepbl n3genus AeNCTBUTENbHbI TOMLKO A0 HAHECEHWUST MOKPbITUSI.
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MpumeyaHwune— Ocobylo OCTOPOXKHOCTL CriegyeT cobnoaars B Tex Criydasix, korga nokpsitua GonbLwon Ton-
LMHBI MOTYT OKa3aTb BIIUSIHWE HA Pa3Mepbl C MasbIM Nonem AoMnycka, HanpumMep Ans BHYTPEHHUX NPUBOAO0B; Takne criydaun
[OMKHbI BbITh COMMacoBaHbl MeXJy MOCTaBLLMKOM W MOKynarenem.

PekomeHayeMble MOKPLITUS, MPUMeHsieMble K MeTpudeckum pesbbam MCO, orpaHuyeHbl 0CHOBHBLIM
OTKINOHEHMeM paccMaTpuBaeMblx pe3bb 1, crnegoBaTenbHO, WaroM U NonoXkeHUAMIU nonen gonyckos. Mok-
pbITUE He AOSTKHO ObiTb NPUYMHON NPEBLILIEHWSI HYNEBOW NUHWKM (HOMUHANBHOTO pasmepa) ANs HapyKHOW
pesbBbl, a Talke He AOMMKHO OMYCKaTbCS HUKe 3TOW NUHUM ANt BHYTPEHHeN peabbbl. ITO 03HaYaeT, 4To A
BHYTpeHHel pe3s6bl C NonoxkeHWeM nons gonycka H nsmepsiemMas ToNLWMHA NOKPLITUS MOXET BbITb MPUMEHN-
Ma TOMbKO K pe3bbe ¢ Nnonem Aomnycka, He AOCTUrarLLM HyTeBoi MMHUM (HOMUHASbHOTO pasMepa).

5 MMpoune Tpe6oBaHUS K NOKPbLITUAM

OneKkTponMTUYeckne MNoKpbITUS AOSMKHBI COOTBETCTBOBATb TpeboBaHuam cTangapToB (MCO 1458,
NCO 2081, NCO 2082) ansa gaHHbIX MOKPLITUA B OTHOLLEHWUM BHELUHero Buaa, agresun, ninactu4HoCTU, CTOn-
KOCTM K KOPPO3UN U T.A4.

6 CHATMe BOOOPOOHOro oXpynyMBaHus

Bcreactemne BoAopoaHOro oxpynymMBaHus CyLLeCcTBYeT PUCK paspyLUeHns Ans aetanen:

- C BbICOKMM MpeAenom NMpo4HOCTU Ha pacTsikeHne Un NoaBeprHyThiX MOBEpPXHOCTHON 3aKarike,

- UMELWNX MOTMOLLEHHbIA Bogopoa,

- HaxoAsLmxca nof pacTArnsatoLwmMM HanpshkeHneM.

Korga TBepaocTb cepaLeBuHbl U noBepxHocTy Bonee 320 HV, gomkHo npoBoauTbCa UccnegoBaHue
TEXHOIMOrM4eCcKoro npoLecca nocpeacTsOM NCNbITAHWA C Lienblo 06HapyXXeHusi BOAOPOAHOrO OXpynyYnBaHus,
Hanpumep «MeToa napannenbHbiX HeCcyLLMX NOBEPXHOCTEN» B cooTBeTcTBUM ¢ UCO 15330, 4Tobhbl YOeanThb-
CS1, YTO AaHHbIA NPOLLECC B OTHOLLEHNN OXPYMHUBAHUA HAXOAUTCA NoA KOHTponeM. Ecnu oxpynyuusaHue o6Ha-
py>eHo, noTpebyeTcs MogudukaLnsa TEXHONOMMYECKOro npoLecca, Hanpumep BKOYEHWe npoLiecca CyLIKn
(cm. npuroxexne A).

Ons kpenexHbIX U3genuin ¢ TeepaocTblo 6onee 365 HV gomkeH 6biTb AOKYMEHT O cOrnalleHUn Mexay
noTpebutenem 1 U3roToBUTENEM, oNpeaensowmii kakum o6pasom cHukaTb puck. Ecnu gokymeHTta o corna-
LUeHUN HEeT, N3roToBUTENb A0MKeH obpabaTbiBaTh AeTanu B COOTBETCTBUN C PEKOMEHAYEMbIMU TEXHOMOUS-
MW A4S CHUKEHNS pyUcka BOAOPOAHOrO OXpYNUMBaHUSI.

[obnTbes NOMHOro UCKNYEHUA BOAOPOAHOIO OXPYNUMBaHUS HEBO3MOXHO. Ecnu TpebyeTtcs cHU3UTb
BEPOSAITHOCTbL BOAOPOAHOrO OXPYNUNBaHUS, criefyeT paccMaTpuBaTth anbTepHaTUBHbIE METOADI.

MpumeyaHune—B HacTosAwee BpeMsi NPOBOASTCS NCCNEA0BaHNsA Mo pa3paboTke METOI0B CHIDKEHUSI BOJIO-
POAHOro OXPynUMBaHusI.

7 Koppo3noHHas 3awmTta

KopposuoHHas 3alynta anekTponMTU4eCcKoro NoKpbITUS 3aBUCUT B 3HAYUTESTbHOW CTENEHU OT ero Ton-
WKWHBI. MoMUMO yBEeNUYEHUs TOMLWMHBI MOKPLITUA MOXET ObiTb BBeAeHa XpoMaTHasi KOHBEPCUMOHHas obpa-
60TKka gnsa 6onee ahEKTUBHON 3aLLMTEI OT KOPPO3UM HA LIMHKOBBIX U KAAMUEBLIX MOKPLITUSX.

CornpukocHOBEHUE C APYTMMW MeTannamMmu n marepuanamm, YactoTa U NpoaoSPKUTENbHOCTL CMavvBa-
HUA U paboyre TemnepaTypbl MOTYT BAINATbL Ha 3aLLMTHYIO CNOCOGHOCTb MOKPLITUS U, €CMN BO3HUKAOT COMHE-
HUSA B BbIGOpe, HeoBX0AMMbI KOHCYMbTaLMKU co cneLuanMcTamu.

LInHkoBbIE U KaagMUEBbIe NOKPbITUSA, HAHECEHHbIE Ha KEME3UCTYHo OCHOBY, ABMAIOTCA MEHee 3NeKTPono-
NOXUTENbHBLIMK, YEM OCHOBHOW MeTarn ctanu, u, cnegoBaTtenbHo, obecneunsatoT kaTogHyo 3awuTty. C apy-
ro/ CTOPOHbI, HUKENEBbIE N XPOMOBbIE NOKPbITUSA ABMSOTCH Bonee anNeKTpononoXUTENbHbIMKU, YeM OCHOBHOM
MeTann ctanu, U MOoryT UHTeHCUULMPOBAaTbL KOPPO3MIo AeTann, ecnn NoKpbITUE MMeeT NoBpeXAeHNs Unn
PaKOBUHbI.

Kagmuneble nokpbiTna — no NCO 2082.

LnHkosble nokpbiTus — no NCO 2081.

Hukenesble nokpbiTus — no MCO 1458.
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MoKpbITUA HUKENb + XpoM U Meab + HuKerb + xpom — no MCO 1456.
XpomaTHasa koHBepcuoHHasa obpaboTka — no UCO 4520.

MpumeyaHwu e — MHbDopMaums O 3aWUTHBIX XapaKTEPUCTUKAX METAIINTMHECKNX MOKPLITUIA OT KOPPO3UM B cONne-
BOM TymMaHe npvBefeHa B NpuioxeHum B.

8 lNpumeHeHMe ANA KpenexXHbIX N3genun, Hapesawwmx unu GopmMnpyLNX
CBOW COGCTBEHHbIE COMNPsKEHHbIE pe3bObl

Bce pekomeHayeMble NOKPLITUA MOTYT GbiTh HAHECEHbI Ha BUHTLI, KOTOPLIE HAape3aloT U hoPMUPYIOT
CBOMW COBCTBEHHbIE COMNPsKeHHble peabbhl, Hanpumep LYpYbl, CaMOHapesatoLMe BUHTLI, CaMOHapesatoLme
caMocBeprisiliMe BUHTHI U pe3bGoBbidaBNMBatolMe BUHTHL. MakcumaribHoe 3HauyeHue cpefHel TOMLWMHBI
napTuun, NpueeaeHHoe B Tabnuue 1, MOXXHO UTHOPUPOBATb, ECII COrNacoBaHo UHOE.

9 Tpe6oBaHMA K TOMLWMHAM NOKPbLITUNA

IlokanbHble U cpedHue TOMNWMWHBI NApTUKW, COOTBETCTBYIOWME HOMUHAMbHBIM TOMNLWMHAM NOKPBLITUA,
pekoMeHA0BaHHbIM B COOTBETCTBYIOLUMX CTaHAApTaxX Ha aNeKTPoNMTUIEcKoe NoKpLITUE, NpuBeaeHbl B Tab-
nvue 1.

Ons cHkeHUs pucka nHTepdepeHLMn B pe3bboBbIX COeAMHEHUAX C 3NEKTPONMUTUYECKUMN NOKPLITUA-
MU TOMLLMHA MOKPbLITUA He AODKHA NpeBbIaTh OAHY YETBEPTYHIO YaCcTb OCHOBHOMO OTKITOHEHUA pe3bbbl. 3Tu
3Ha4YeHus1 ycTaHoBMeHbI B Tabnuue 2.

MpumedyaHune— O HaHeCEHUN NOKPLITUIA GONbLION TONWMWHBLI CM. NpunoxeHue C.

dakTUyecke TOMNWMHBI MOKPLITUIA, M3MepeHHbIe OQHUM U3 MeToAOB, YCTaHOBMEHHbIX B pasaene 10,
[OMKHbI COOTBETCTBOBATL 3HAYEHUSAM, NpuBeaeHHbIM B Tabnuue 1.

Tabnwuya 1— TonwuHbl NOKPLITUN
B MmukpomeTtpax

dakTnyeckan TONWUHA NMOKPLITUA
HomuHansHas TonwuHa Cpentsisi naptum®
MOKPBITUS pen P
NokanbHas?, He meHee
He meHee He 6onee
3 3 3 5
5 5 4 6
8 8 7 10
10 10 9 12
12 12 11 15
15 15 14 18
20 20 18 23
25 25 23 28
30 30 27 35
2 NamepeHue nokanbHOM TonwmHel cm. 10.1.
b Uamepenue cpeaneit TonwmHel naptum cm. 10.2.

Mpy nsmepeHun cpegHel TONWWHEI NApTUKM, eCnu pe3bLGoBble AeTanu UMeloT HOMUHamMbHbIE ANUHbI /
6onee 5d, AOMKHbI BbITb NPUMEHEHBI MEHbLLME HOMUHATbHBIE TOMLWMHBI, YeM yCTaHOBMEeHHbIe B Tabnuue 1
(cm. Tabnuuy 2).

4
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10 N3amepeHUs TOMLLUMHLI NOKPbLITUA

10.1 JlokanbHasa ToNnwWwUHa

JlokanbHas TonwmnHa gomkHa 6bITb He MeHee YeM MUHUMAaTbHas TOMWKHA, yCTaHOBIIeHHaA B 3aKase, U
N3MEePATLECA OOaHUM U3 MEeTOAO0B, YCTAHOBNIEHHbIX B CTaHOAapPTe Ha NpUMeHAeMOoe NOKPbITUe. TonwuHel Ha
6onTax, BUHTaXx 1 ramkax cneagyeTt USMepATb TONbKO Ha MNOBEPXHOCTAX, YKa3aHHbIX Ha PUCYHKe 1.

=

7 — NOBEPXHOCTU U3MEepPeHUs

PucyHok 1 — NoBepXHOCTY M3MePEHUst NOKaNbHOWM TOMNLWMHbI MOKPbITUA HA KPENEeXHbIX N30ennsix
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Tab6nwnua 2— BepxHne npegenbHble 3HAYEHWS TOMLWMH NMOKPLITUI AN METpUYeckux peavd MCO

BHyTpeHHsIA pe3bba

HapyxHas

Mone ponycka G

Mone ponycka g

TonuwmHa nokpbITus, He Gonee
HoMunHanbHbI
LLar pesbbbl AvameTp
P, vm pe3bbbl ANA b [
KpyrHOro wwara TonuwuHa
pe3bbbi? d, MM OcHoBHoe OcHoBHoe
NOKPbITUSA,
OTKNOHEHue, OTKIIOHE- HomuHaneHas anuHa /
MKM, HE
MKM HUE, MKM
Bonee
Bce
HOMUHambHbIE /1<5d 5d</<10d | 10d </ <15d
OJNUHBI, 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 +21 5 —21 5 5 3 3
0,7 4 +22 5 21 5 5 3 3
0,75 45 +22 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 8 -38 8 8 5 5
2,5 20 +42 10 —42 10 10 8 5
(18; 22)
3 24 (27) +48 12 48 12 12 8 8
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) +71 15 -71 15 15 12 10
55 56 (60) +75 15 75 15 15 15 12
6 64 +80 20 -80 20 20 15 12

2 3HaveHus guameTpoB ANs pe3bbbl C KPYMNHBIM LWaroM NpuBeaeHb! Kak cnpaBoYHble. Onpeaensiowen xapakTe
b MakcumarnbHble 3HAYEHUS TOMNWMHBI NOKPLITUS, ECITM COFNAcOBaHO N3MEPEHNE NOKANBbHOW TOMWMHBI.
¢ MakcumarbHble 3Ha4YeHUs TONWUHBI NOKPLITUSA, €CNKU COrNacoBaHO U3MepeHne cpegHen TONWMWHLI NApTUK.

n pumMeyaHune — ﬂOI’IOJ’IHVITe.I'IbeIe OCHOBHbI© OTKNOHEeHNA ANA pe3b6, KOTOpbIe cneunanbHO N3rotoBnNAloT
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pesbba
Mone ponycka f Mone ponycka e
TonwwumHa nokpbITus, He Bonee TonwmHa nokpbeITuA, He Bonee
b c b c
OcHoBHoOe OcHoBHOE
OTKMNOHEHUe, HomuHanbHas anuHa / OTKINOHEHue, HomuHanbHas anuna /
MKM MKM
Bce Bce
HOMURANE- | 5y | 5g</<10d | 10d </<15d HOMURAN®™ | 54 | 5y </<10d | 10d < /<15d
Hble OJTUHBI, Hble OJTUHbI,
MKM MKM
MKM MKM
-34 8 8 5 5
-34 8 8 5 5
=35 8 8 5 5
-36 8 8 5 5 -50 12 12 10 8
-36 8 8 5 5 -53 12 12 10 8
-38 8 8 5 5 -56 12 12 10 8
-38 8 8 5 5 -56 12 12 10 8
-38 8 8 5 5 —60 15 15 12 10
—40 10 10 8 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
—63 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 -106 25 25 20 15
-90 20 20 15 15 -112 25 25 20 15
-95 20 20 15 15 -118 25 25 20 15

PUCTMKOW SIBNSIETCS War pe3bobi.

noA, NOKpbITUSI GONbLWON TONWMHLI, NpUBeAeHbl B Tabnuue C.1.
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10.2 CpeaHnana TonwuHa napTumn

CpeaHiolo TOMWKHY NapTum cneagyeT UsMepaTb No MeToay, onucaHHoMy B npunoxeHuun D. MpeBbile-
HWe MakCcUManbHOWM cpeaHei TONWMUHELI NApTUM He AOMKHO BbiTb NPUYMHON BpakoBKWU, eCni NOKpLIToe Usae-
nue ObINO NPUHATO COOTBETCTBYIOLLMM NPOXOAHBLIM Kanubpom (H unu h).

10.3 CornaweHue No MeToAy KOHTpoONnA
Ecnu He ycTaHOBREHO UHOE, crieqyeT U3MepsiTb NIoKanbHYo TOMLWMHY.

NMpumeyaHune—bonblWMHCTBO BUHTOB M GONTOB NOABEPraloT SNEKTPONUTUYECKOMY MOKPLITUIO KPYMHbLIMK
naptuamu B 6apabanax, u, cnegoBarenbHo, HaMbonbWwasn ToNWwWHa NOKPLITUS BCErga NpuxoamTcs Ha ob6a KoHua aetanen.
10T 3chhekT ycunueaeTca Npu yBenuueHUU ANnHbl BUHTa N 60NTa OTHOCUTENBHO €r0 AMaMETPa U MOXET YMEHbLWNUTL
TONWWMHY NOKPLITUSA, KOTOopas Bblna NpUHATa ANa AaHHOTO pa3Mepa wara.

11 Bbl6opka 06pa3LoB ANA KOHTPONA TONWMWH

Bui6opka 06pasuos ans usmepenus tTonwmH — no UCO 3269.

12 Tpe6oBaHUA 3aKa3a K HAHECEHUIO ANEKTPONUTUYECKOro NOKPbLITUS

Mpu 3akase Ha npoBeAeHUEe BNEKTPONUTUYECKOTO NMOKPLITUA pe3bGoBLIX U3AENUA B COOTBETCTBUN C
HacTOAWMM CTaHAApTOM AO/DkHa ObiTb NpeaocTaBneHa U3roToBUTENO (ranbBaHOTEXHUKY) chedylollas
nHcopmaums:

a) o6o3Ha4eHue NoKpbITUS U, ecnn TpebyeTcsa, cTaHaapT Ha TpeByemoe NOKPLITUE;

b) matepuan getanu n ee coctosiHue, Hanpumep Tepmuyeckasa obpaboTka, TBepaoCTb U Apyrne CBON-
CTBa, KOTOPbIE MOTYT BAIMATL HA MPOLLECC MOKPLITUS;

C) YCnoBuA ANA CHATUA HAMPSKEHUI, €CNK OHU CYLLIECTBYIOT, Nepen 3NeKTPONUTUYIECKUM NOKPLITUEM;

d) TpeboBaHWs, eCnn OHN UMEIDTCA, K Mepam NpPeaoCTOPOXHOCTU, MPeANPUHUMAEMbIM ANA CHKEHUSA
pucka BOAOPOAHOro oxXpynymusaHua (CM. pasgen 6);

€) nNpeanoyTEeHUs, ecrnv OHN UMEIOTCA, K U3MEepPEeHUto cpedHei TONWMHLI NapTum (cM. pasaen 10);

f) npoune TpeboBaHUsa Kk N3GUPATENBLHOMY HAHECEHWNIO SNEKTPONUTUYECKOTO MOKPLITUSI UM YMEHbLUe-
HUIO pasmMepoB pe3bbbl;

g) ykasaHue Ha brieck UM MaToBOCTb; ECMU 3TO He YKa3aHo, BLINOMHseTCs briecTsLlas okoHYaTenbHasn
obpaboTka;

h) pononHuTensHble TpeGoOBaHUSA K MOKPLITUIO, HAMPUMep NocneayrLlas cMaska.

13 O603HauyeHue

KpenexHble n3genus 4ormkHbl MONIHOCTEI0 COOTBETCTBOBATL CTaHA4APTaM Ha KOHKPETHYO NPoayKLMIO.

0O603HaYeHMe NOKPLITUA NOBEPXHOCTW AOMKHO ACMNOMHATL 0003HaYeHne U3nenus, ycTaHoBMNeHHoe B
MCO 8991 [1], M cooTBETCTBOBATD:

- cucteme A: cM. KOOOBYHO CMCTEMY B NpunoXxeHun F nnn

- cucteme B: cm. kog knaccudmkauMum nokpbITUA, onucanHblin B UCO 1456 (Hukenb-xpom u
MeAb-HuUKenb-xpom), MCO 2081 (uuHk), MCO 2082 (kagmuin) 1 NCO 4520 (xpomaTHble KOHBEPCUOHHBIE
MoKpbITUSA).

MpumMepbl 0603HAYEHNI MOKPLITUA NPUBEAEHbI B NPUIoXeHnn F.
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MpunoxeHune A
(cnpaBo4Hoe)

CHaATUE BOAOPOAHOIO OXpynynBaHuA

A.1 BBepeHwe

MpumedvaHnwue 1— Cneaylowme Asa ab3aLa B OCHOBHOM NpeAcTaensitoT TekcT BBeaeHmsa MCO 9588 (cm. [2]).

Korga aTomapHblii BOgopoa NPOHWKAaeT B CTanm U HEKOTOpPLIE ApyrMe MeTansbl, HanpyMep B anioMUHUEBBIE NN
TUTaHOBLIE CMMaBbl, OH MOXET BbI3BaTb MOTEPIO MIACTUHYHOCTM UM CNOCOBHOCTU BbIAEPXKMBATL HArpy3Ky, pacTpeckuBa-
Hue (06bIYHO B BUAE YNIbTPaMUKPOCKONMUYECKUX TPELLMH) UMK KaTacTpoUYeckne Xpynkue paspyLueHust Npy NpunoxeH-
HbIX HanpPsPKEHUsIX 3HAYMTENBHO HUXe npegena TeKy4yecTW WUNKM HOPMarbHOW pacyeTHOW MPOYHOCTM ANs CMNaBoB.
IaHHoe sIBNeHne YacTo OTMEeYaeTcsl B CrnaBaXx, KOTOPble HEe XapaKTepuayloTCsl 3HaUUTENbHLIMU MOTEPSIMU TEKYYECTU
Npn U3MEPEHNMN C MOMOLLBI0 0BbIUHBIX UCTIBITAHUI Ha PacTsHKEHME M YacTo HA3bIBAeTCA 3aMmefIEHHBIM XPYNKUM paspy-
LWEHNEM, MHULMMPOBAHHLIM BOAOPOAOM. Bogopoa MoxeT BHeAPSITLCA BO BpEMSI TEPMUYECKOI 06paboTku, LiemeHTauum,
OYMCTKU, TPaBneHus, dpocdaTpoBaHuUs, SNEKTPONUTUHECKOTO NOKPLITUS,, aBTOKaTanUTUYECKUX NPOLECCOB U paboyen
cpeabl, Kak pesynbTaT KaTogHOW 3almThl UMM KOPPO3UOHHLIX peakuuin. Bogopoa MOXeT Takke BHEAPSATLCS BO BPEMS]
NPOU3BOACTBA, HaNPMMepP BO BPEMS POSTMKOBOrO NPOUIMpoBaHns TIMCTOBOIO MeTarna, MexaHunJueckon o6paboTku unm
CBEpNeHnsl BCMeACTBUE paspylueHNUs HeYAOBNeTBOPUTENbHbLIX CMA3bIBAlOWMX BELWECTB, a TaKkKe BO BPEMS onepauui
CBapky Mnu naiku TBepAbIM mpunoem. [etanu, KOTopble NMpoLWM MexaHMveckylo ob6paboTky, WwnndoBKy, XONoaHylo
AedopmaLmio Unu Npaeky B XONOAHOM COCTOSIHUM € NOCNeAyiowmMM YNPpOUHEHMEM, 0OCOBEHHO NoABepKeHbl NoBpeXxae-
HUIO OT BOAOPOAHOMO OXPYNUYMBAHUSI.

PesynbTaThl Hay4HbIX paboT NOKa3bLIBAIOT, YTO BOCMPUMMUYMBOCTL N060Oro matepuana K BogopoaHoOMy OXpynuvBa-
HVIO B OTAENBHOM AaHHOM WCMbITAHUM MPSIMO 3aBUCUT OT NMOTHOCTU MOIMOLEHHOTO B JIOBYLLKM Bogopoga (tvna u
3 heKTUBHOCTM NoByLlwek). CnegoBaTenbHO, B3aMMOCBSI3b BpeMeH! U TeMNepaTypbl Npouecca cyliku 6yaeT 3aBuceTb
OT XMMWYECKOIro COCTaBa U CTPYKTYpPbl CTanew, a Takke 0T METANSIOB NMOKPLITUSA U METOANK HAHECEHUS MOKPLITUS. Kpome
TOro, B OTHOLEHUM BONbLMHCTBA BbICOKONPOYHbIX cTanen addeKTMBHOCTL NPOLIECCa CYLKN PE3KO NafaeT ¢ yMeHbLUe-
HUeM BpPeMEHM U TemnepaTypbl.

MpumedvaHne 2—1log «noBywKamMn» NoapasyMeBaloTCs HEKOTOPLIE METANYPrMYeckue y4yacTku B CTPYKTY-
pe cTanu, Hanpumep BKIOYEHUs, UHOPOAHbIE aTOMbI, AUCNOKALMU U T.4., C KOTOPLIMU MOXET CBS3bIBATLCS aTOMapHLI BO-
aopoa. Bogopoga, cBasaHHbI TakMm o6pasom, 6onbe He sensieTcs cBo60AHbIM, YTOOL!I MUrpUpoBaTh B 06MacTn BbICOKOIO
HanpsbkeHus n cnocobCTBOBaTE MHULIMALMM XPYNKOTO pa3pyLueHust. JIoByLwku MoryT GbiTb 06paTtumoro u HeoGpaTMMoro Tu-
noe. OTHOCWTENBLHO AOMONHUTENBHON MHdopMauum cM. paborty npodeccopa Tponaro [3].

CyluecTByeT MHOTO MPUHMH, NoYeMy KpenexHoe usgernve CTaHOBMTCS XPYTKMM. Becb Npon3BogcTBEHHbIN NPoLece
cregyeT KOHTPONMPOBATL TaKUM 06pasom, HTOGb BEPOATHOCTb OXpyrNumBaHus Gbina ceegeHa K MuHMMyMmy. B aaHHom
NPUNOXeHUW NPUBEAEHb! NPUMEPbl METOAUK, C NOMOLLBIO KOTOPbIX MOXET ObiTh YMEHbLLEHA BEPOATHOCTb BOAOPOAHOIO
OXPYM4MBaHWA B X04e NPOU3BOACTBEHHOIO NMPOUECCa Npy SNEKTPONTMTUYECKOM MOKPLITUM KPENEXHBIX N3AENNIA.

A.2 CHATMe HanpsaXeHus

Onsa KpenexHbIX n3genvi, kKoTopbie Npu xonoaHon aedopmauum 6binm ynpouHeHsl cebiwe 320 HV n noanexar
SMNEKTPONMTUHECKOMY MOKPBITUIO, MOXET OblTb NOMNE3HLIM NPOLIECC CHATUS HanpsbkeHusl. JlaHHbIN Npouecc AOMKeH ocy-
LECTBNATLCA Nnepes NpMMeHeHWem rnpouecca OYUCTkM, onpeaeneHHoro B A.3. Temnepartypa U NpoAorKMTENbHOCTb,
NPYMEHUMBbIE K AaHHOMY npoueccy, 6yayT N3MeHsTbesl coobpasHo 0CO6EHHOCTEN KOHCTPYKLMM, U3TOTOBINEHUS U TEPMU-
Yeckol 0OpaboTkM COOTBETCTBYIOWMX AeTanel U OoMKHb! ObiTh yKasaHbl NPOM3BOAMUTENIO, NPOBOASILEMY MOKPLITUE,
ecnu npouecc TpebyeTcs OCYWEeCTBNSATL B COOTBETCTBMM C pasgenom 12. [leTanu ¢ TBepaocTbio cBobiwe 320 HV, koTo-
pble 6bInNM NOABEPrHY T MeXaHnYeckon o6paboTke, WnNndoBKe, XONOAHON LWUTaMMOBKE UITU XONOAHON NPaBkKe ¢ nocneay-
ower Tepmudeckorn obpaboTkol, cneayeT obpabaTtbiBath cornacHo MCO 9587,

CHATUE HanpsXXeHUA MOXET OKa3aTbCA HeXeNnaTerlbHbIM B Criyyasix, rge OcTaTOuYHble HamnpsikeHWst BBOASATCH
HaMepeHHO, Hanpumep pe3bba HapesaeTcs nocre TepMuyeckon 06paboTku.

A.3 lMpoueccbl 0O4MUCTKN

MornoweHne Bogopoda B cTansx, BeAylwee K XpYNnKOMy paspyLUeHWUIo Nocre 3MeKTpOoNMTUYECKOro MOKPbITUS,
MOXeT ObiTb BbI3BAHO NPOLECCOM OUUCTKM.

Ecnu He orosBopeHo nHoe, getanu, Tepmuyeckn o6paboTaHHbIe v NogBepryyTeie AedOpMaLnoHHOMY yNpoyHe-
Huto cebiwe 320 HV, nognexar ouncTke ¢ NOMOLLBIO MHIMOWPYIOLLETO KUCIIOTHOTO, LLLENOYHOIO U MEXaHU4YeCcKoro npo-
Lecca. Bpemsa norpyxeHus B MHIMOMPOBaHHYIO KUCNOTY 3aBUCUT OT COCTOSIHWS NMOBEPXHOCTU B MOMEHT MOFPYXXEHUS U
OOMXHO ObITb MUHUMATBHBIM.
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MpwumedaHn e — MHmbupoBaHHas kucnoTa npegcraBnsieT cobon KMcnoTy, B KOTopyto O6bin go6aeneH cooTeeT-
CTBYHOLWMIA MHIMBUTOP, YMEHbLLAIOWUIA KOPPO3MOHHOE BO3AENCTBUE HA CTalb U NOrMoweHne Bogopoaa.

Hetanu, Tepmuyeckn obpaboTaHHble Unv nogeepruyTole o6paboTke B XONOAHOM COCTOSIHUM A0 TBEPAOCTU CBbilLEe
320 HV, nnn knacca npo4HocTM 12.9 v Bellwe, HE NoANEeXaT KMCNoTHO-ouMwwawen obpaboTtke. LienecoobpasHo npume-
HeHWe cneumanbHbIX BUAOB NpeaBapuTernbHOi 06paboTku, NCNOMNb3yst HEKMCNOTHBIE METOAbI, HANPUMEP CYX0€e XOHUHIO-
BaHWe, abpasmBHY0 O4YUCTKY UMK LENOYHOE YAarNeHUe pXXaBymHb.

CranbHble getanu cneayeT NMoCTaBnsTh C NOBEPXHOCTHIO, KOTOpasi MOXeT BblTb NOATOTOBNEHA ANS HaHeCeHus!
3NEKTPONMTUHECKOTO NOKPLITUSI MPU MUHUMAIIBHOM BPEMEHU NOTPYXEHUS ANsl O4UCTKN.

A.4 MMpouecc cHATNA BOAOPOAHOrO OXpPyNinBaHUA

Ons kpenexHbix n3genuin, Tepmmueckn 06paboTaHHbIX UM o6paboTaHHbIX B XONOAHOM COCTOSIHUM A0 TBEPAOCTU
cBbiwe 365 HV, pexomeHayloTCA BbICOKOIMMEKTUBHBIE KATOOHBIE 3NEKTPONUTUHECKNE PACcTBOPbLI.

A.5 MMpouecchbl BbiCylUIMBaHWA

C yBenu4yeHmem TBepAoOCTH, CTENEHW xonogHon ob6paboTkm n copepxanus yrnepoga nunu HeKoTOpbIX APYrnx
3/1EMEHTOB B CTanbHbIX AeTansx pacTBOPMMOCTL BOAOPOAA W, CnefoBaTenbHO, KONMYECTBO NOMMOLWEHHOrO Bogopoaa
BO BPEMS KUCMOTHOW OYUCTKM UMK NPOoLecca aNeKTPOoNUTUYECKOro NoKpbITUsi Bo3pacrtaloT. OgHOBPEeMEHHO KpUTuYeckoe
KONM4YeCTBO BOAOPOAA, KOTOPOE MOXKET NPUBECTU K XPYNKOMY Pa3pyLUeHUIo, YMEHbLUAETCS.

BnaronpuaTtHein addekT npouecca BbiCyWMBAHNUA NOCMNE HAHECEHNST ANEKTPONUTUYECKOro NOKPLITUA — yaane-
Hue Bogopoaa nytem acdysum n/mnm HeobpaTMmMoro ynaenmeanus Bogopoaa B ctanu.

HeTanu cnegyeT BbiCyLUMBaTh B TeYEHWUE 4 Y U NpeanoYTUTENBHO He no3aHee 14 nocne HaHeCeHUs 3NEKTPONUTU-
YeCKOro NoKpbITUS U Nepes XxpoMaTtupoBsaHmem npy temnepartype getanm ot 200 °C go 300 °C. MakcumanbHas Temnepa-
Typa AornxHa bbITb BbibpaHa B COOTBETCTBMU C MaTEPUANoOM NOKPLITUS U TUIMOM OCHOBHOTO mMatepuana. Ha HekoTopble
NOKPbITUS, HaNpUMep ONMOBSIHHbIE, M Ha U3NYECKUE CBOWCTBA OTAENBHLIX AeTanen MoryT oTpuuaTenbHO BNUATE 3TK
TemnepaTypbl. B Takux cnyyasix notpebylotca 6onee HU3kne Temnepatypbl u 6onee NpoaoNXUTENbHLIE NEPUNOALI CYLLKW.
OT0 06CTOATENBCTBO AOMKHO COMMAacoBLIBATLCA MEXAY 3aKa34MKOM W MOCTaBLUMKOM.

C yBenuyeHveMm TONWMHBI MOKPLITUA BO3pacTaeT npobnema yaaneHusi Bogopopa. BeegeHne npoMexyTouHoro
npouecca CyLLUKW, KOraa TOMNWUHA NOKPLITUSA COCTABNAET TONBKO 2—5 MKM, MOXET YMEHbLUMTL PUCK BOAOPOAHOIO OXpyn-
YnBaHWUAA.

Monb3oBartens MOXeT COrNacuTbCA € TEM, YTO Apyrne cnocobbl yMeHbLUEHWU OXPYNYMBaHWUSA, MOTYT NPUMEHATLCS
npu yCrioBUK, €Crn OHWU OKaXKyTCsl NPaKTUUeckn 3chekTUBHLIMU.

Henb3s npegnonarate, YTO peKOMeHAYyEeMOEe BbICYLUMBAHME MONHOCTBIO NPEA0TBPaTUT BOAOPOAHOE OXPYNuMBa-
HWe BO BCeX cny4asnx. AJ'IbTepHaTVIBHbIe nepuoabl BbICYLULMBaAHNUA U TEMMNepPaTypbl MOryT UCMNMONMb30BaTbCS, €CINU OHU OKa-
3anuch NPaKkTUHeckn aPMEKTUBHLIMY ANs1 OTAENBHON AeTanu, HO AeTanu He OMKHbI BbICYLUIMBaTLCS NPU TemnepaTtype
BbllLU€ TOMW, NMPW KOTOPOM OHW Bbiny nepeoHavanbHO oTnylieHbl. Huskue Temnepartypbl BoicylumBanusi TpebyloT Gonee
NPOAOIIKUTENBHOrO BPEMEHU HarpeBaHusi. XMMUYECKUI COCTAB HEKOTOPbIX CTanei B COMETAHUU C TEXHOIOMMYECKUMMU
YCMOBUSAIMM MOXeT 06YCrNOBUTL MOBLIWEHHYIO NOABEPKEHHOCTE BOAOPOAHOMY OXpynumnBaHuio. KpenexxHble nagenus c
6oMnbWKMMK guameTpamy MeHee NoABEPXKEHbI, YeM AeTarnu, MetoLLMe marnble AuaMeTphi.

Ha Bpems onybnukoaHmsa MCO 4042 He NpeAcTaBnsnochk BO3MOXHBIM YCTAaHOBUTb TOUHLIE NEPUOZAbLI MPOAOIKM-
TENbHOCTU BbICYWIMBaHUA. Bpems 8 4 paccmaTpyBaeTcsl Kak TUMUYHbIA NPUMEP NPOAOIIKUTENBHOCTU BbICYLLUMBaHUS.
OpaHako nepuodsl BeiCyWMBaHUA oT 2 Ao 24 4 npu Temnepatype 200 °C — 230 °C moryT okasaTtbes LernecoobpasHbiMm
AN AaHHOro TMna v paaMepa ogHON AeTanu, ee reoMeTpun, MexaH4ecknx CBOWCTB, MPOLECCOB OUNUCTKU U NPUMEHsie-
MbIX MPOLIECCOB HAHECEHNS SNEKTPONUTUYECKOTO NMOKPLITUS.
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Mpunoxenne B
(cnpaBo4HoOe)

rOCT P UCO 4042—2009

3alUTHbIe XapaKTepUCTUKU MeTannu4eckux nOKprTVIﬁ OT KOppOo31un B CONEeBOM TyMaHe

HaHHoe NpunoxeHue NpUBOAMT UHGOPMaLMIO MO 3aWNUTHBIM XapaKTepMCTUKaM OT KOPPO3un B CONEBOM TymaHe
LIMHKOBBIX M KaMUEBbIX MOKPLITUI C XpomatupoBaHuem {(cM. Tabnuubl B.1 u B.2) u HUKkeneBbIX, N HUKENb-XPOMOBbIX
NoKpbITHIA (M. Tabnnuy B.3) npu ycnoBusx UCMbITaHUSA B CONEBOM TymaHe cornacHo NCO 9227,

Tabnunuya B.1— 3awmTHan xapakTepucTUKa LUMHKA U KaaMWsi OT KOPPO3UW B HEWTPArNbHOM CONEBOM TYMaHe

[MepBoe nosiBneHue KpacHon
Kon o6o3HaveHuna ans nokpbITUi? HomuHaneHas O6o3HaveHne Mepsoe nosisnenue pxaBHuHbl, 4
(cuctema BP) Toniiuka XpomaTuposaHus® Benoro npogykTa
NOKPbITUA, MKM KOppo3uu, 4 .

Kagmuit LinHk
Fe/Zn unu Fe/Cd 3¢c1A A 2 24 12
Fe/Zn unn Fe/Cd 3¢1B Fe/Zn nnn 3d B 6 24 12
Fe/Cd 3c2C C 24 36 24
Fe/Zn unu Fe/Cd 3¢2D D 24 36 24
Fe/Zn wnu Fe/Cd 5¢1A A 6 48 24
Fe/Zn wnu r Fe/Cd 5¢1B 5 B 2 72 36
Fe/Zn vnu r Fe/Cd 5¢2C C 48 120 72
Fe/Zn vinu r Fe/Cd 5¢2D D 72 168 96
Fe/Zn vinu r Fe/Cd 5Bk Bk 12 — —
Fe/Zn vnu r Fe/Cd 8¢c1A A 6 96 48
Fe/Zn vnu r Fe/Cd 8¢1B 8 B 24 120 72
Fe/Zn vnun Fe/Cd 8¢c2C C 72 168 120
Fe/Zn wnu Fe/Cd 8¢2D D 96 192 144
Fe/Zn wnun Fe/Cd 8Bk Bk 24 120 72
Fe/Zn vnun Fe/Cd 12¢c1A A 6 144 72
Fe/Zn vnu r Fe/Cd 12¢1B 12 B 24 192 926
Fe/Zn vnun Fe/Cd 12¢c2C C 72 240 144
Fe/Zn wnun Fe/Cd 12¢2D D 96 264 168
Fe/Zn wnu Fe/Cd 12Bk Bk 24 192 926
Fe/Zn nnn Fe/Cd 25¢c1A A HaHHble oTcyTCTBYIOT
Fe/Zn wnu r Fe/Cd 25¢1B 25 B
Fe/Zn wnu r Fe/Cd 25¢c2C C
Fe/Zn v r Fe/Cd 25¢2D D
Fe/Zn wnn r Fe/Cd 25Bk Bk

2 LlunkoBoe nokpbiTve cm. MCO 2081. KagmueBoe nokpbitwe cm. koa knaccudmkaumm 8 UCO 2082.
b CucreMbl kogoBoro 06o3Hauenus cm. pasgen 13.
¢ XpomaTtupoBaHue npuseaeHo B Tabnvue B.2.

4 Manas TonwmHa NoKpbLITUS YXyAlAeT XPOMaTHbIe KOHBEPCUOHHBIE XapaKTEPUCTUKN.

Tab6nwuua B.2 — O6o3HayeHne XpoMaTUPOBaAHWS

Knacc | OGosnaueHue Tun TWUNUYHBIN BHELLHWUI BUA 3awmTa oT Kopposuu
A MpospayHbiv Mpo3apayHblii, Horaa ¢ ronybeim oT- | HesHauuTenbHas, Hanpymep oT no-
TEHKOM TeMHeHUs py 0B6paboTke unu BbICO-
1 _ - o KOM BMN&XHOCTU B KOPPO3UOHHbLIX
B OT6eneHHbI [Mpo3payHbIli ¢ He3HaUUTENBbHOW pa-
YCMOBUSIX
OY>KHOCTBIO
C PagyxHbin PapyxHo-xenTbin 3HaumTenbHasn, BKMOYasa 3awmTy OT
_ onpegeneHHbIX OPraHN4eCcKux Napos
2 D MonynpospaudHbin | OT XenToBaTo-3eneHoro 4o Kopuy- pea P P
HEBOro unu 6poH30BOroO

1"
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Okonyarue mabnuysi B.2

Knacc

O6o3HaveHue

Tun

TUNUYHBIA BHELLHWIA BUA

3awura oT Koppo3un

Bk?2

YepHbin

UepHbil ¢ HE3HAYUTENBHON PaAyXHOCTBIO

PaanuuHble cTeneHn 3awmTobl OT KOp-
poauu

MpwmeyaHune— [danHas Tabnuua B3ata ns UCO 4520:1981 n nameHena nytem go6aBneHns BOPOHEHUS.

2 NononHuTenbHo K Tnam A n D BO3MOXHbI BOPOHEHbIE MOKPLITUSA.

Tabnwuuya B.3 — 3awmntHas xapakTepucTuKa HUKENeBbIX U HUKENb-XPOMOBbIX MOKPLITUA OT KOPPO3UK B CONEBOM

TymaHe

Kon 0603HaueHust Ans NoKpbITUA @ (cuctema BP)

MepBoe nosiBneHe KpacHom
PXKaBYMHbI HA 3HAYUTENBHbBIX
NOBEPXHOCTAX

OcHoBa — Meab Uy MeaHbIn cnnas

OcHoBa — maTepuan Ha OCHOBE xenesa

Hukens + xpom unu

AcnbiTanne B
HenTpansHom

YcekopeHHoe
UcnbiTaHne ans
mMeaun B CoOneBom

Hukenb® Hukenb + xpom®d Hukens® Menb + HUKenb + CONeBOM TymMaHe® | TyMaHe yKCYCHOM
xpom®©d KNCTOTBI
Cu/Ni 3b Cu/Ni3b Crr Fe/Ni 5b Fe/Ni 5b Cr — —f
Cu/Ni 5b Cu/Ni5b Crr Fe/Ni 10b Fe/Ni 10b Cr 12y —f
Fe/Cu 10Ni5b Crr
Cu/Ni 10b Cu/Ni10b Crr Fe/Ni 20b Fe/Ni 20b Cr 48y —
Fe/Cu 20Ni10b Crr
Cu/Ni 20b Cu/Ni 20b Crr Fe/Ni 30b Fe/Ni 30b Cr — 8u
He pexomengyetca | Cu/Ni 30d Crr | He pekomenayetcsa | Fe/Ni40d Cr — 164

o

@ Hukenesble NOKpbITMA cM. KnaccudukaumoHHbivi kog B CO 1456:1988.
b Cuctemsl kogos 0603HaueHmns cM. pasgen 13.
¢ «b» oTHOCUTCA K GnecTAWEMY HUKENEeBOMY Croto, a «d» OTHOCUTCSH K YABOEHHOMY HUKENEBOMY Crioi0.
«Ir» OTHOCUTCS K HOPManbHOMY (OObIMHOMY) XPOMY MUHVMManNbHON TONWMHbI 0,3 MKM.
€ VcnbiTaHusi B HEWTpanbHOM CONEBOM TymaHe 06bi4HO He ycTaHaenvealoTes anst Ni/Cr nokpbITviA.

f I'Iepmo,qbl BbIMNOJIHEHNA YCKOPEHHOIro UcnbiTaHnsa and megn B CoONnesBoMm TymaHe chyCHOVI KNCNOThl ANnd 3aHu-
XXEHHbIX I'IOKprTVIl‘;I ObInNK Gbl CNULLKOM KOPOTKUMM, 4TOObI UMETb 3HAYeHVe.
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MpunoxeHne C
(cnpaBo4Hoe)

PykoBoAcTBO No MeToguKaM, KOTopble MOTYT O6bITb MUCMONbL30OBaHbl NPU HAHEeCEeHUU
NOKPbITUIA 6ONbLUEA TONWUHbLI

C.1 Moaundukauuna paamepoB pe3bbbl

Korga ansi obecnevyeHunsi NOBLILWEHHOW CTOMKOCTW K KOPPO3WK (4TO OroBapuBaeTcsl B 3akase) Heobxoanmo nony-
YWUTb NOKPbLITUA BONbLLEN TONWMHBI, YeM NpUBeAeHHbIe B Tabnuue 2, nnu koraa TpedyeTcst HAHeCTU NOKPLITUSI HA AeTanu
€ WwaramMm MeHblUe, YeM NpuBedeHHble B Tabnuue 2, Heo6x0auMo U3roToBMNsTh pe3bbbl CO cneumanbHbIMU NpeaenbHbIMKY

3HAYEHUSIMU U JOMyCKamy.

MuHMManeHble NpedenbHble 3Ha4YeHVs NPMMEHSIeMoro wara no tabnvue 2 moryT 6biTb YMEHbLUEHbI, ecnu Ans
Kakon-nmbo ocobon pe3bbbl HOpMarbHbBIM AOMYCK OrpaHvyeH AguanasoHom BGNM3W npegena MMHUMyma martepuana
(HapyxHble pe3bbbl) NV Npegena makcumyma martepuana (BHyTpeHHue pesbbbl). 370 no3BonsieT nonyunTe Gonblwee
OCHOBHOE OTKITOHEHWEe UMW, B Cry4yae NonoxeHust gonycka H, nonyyunTte OTKNOHEHWe, KOTOpoe B NMPOTUBHOM Crydae He
cywectBoBano 6bl. ANbTepHaTVBHO A5 NOMYYeHUs1 YBENIMYEHHOro OCHOBHOIO OTKIMOHEHUS nore Aonycka MoOXeT 6biTb

CMelLeHo.
MuHMManeHoe OCHOBHOE OTKITOHEHUE, Tpebyemoe A ONpPeaeneHHbIX WaroB U TOMWMH NOKPLITUIA, NPUBeAeHo B

Tabnuue C.1.

Tabnwya C.1 — MuHuManeHoe OCHOBHOE OTKIIOHEHUe, Tpebyemoe Ans HAHECEHWUA NOKPLITUI YBENWYEHHOW TOMNWU-
Hbl, KOTOPbIe HE MOTYT ObITb HAHECEHBI HA CTaHAAPTHLIX pe3bbax. MeTpuyeckue pesbbbl

MuHMManbHOE OCHOBHOE OTKNOHEHUEe, MKM, eCcnun cornacoBaHo
TonwmHa NoKpbITUSA, . .
MKM I/IamepeHme NOKaNbHOW TOMLLKUHBI I/IamepeHue cpeaHen ToNWuHbI NapTUn
Bce HOMUHanbHBIE ANWUHBI | <6d 5d<1<10d 10d < /<15d
3 12 12 15 18
5 20 20 25 30
8 32 32 40 48
10 40 40 50 60
12 48 48 60 72
15 60 60 75 20
20 80 80 100 120
25 100 100 125 150
30 120 120 150 180
MpumedaHune—ITlockonbky yBENUYEHHbIE OCHOBHbIE OTKIOHEHUS ANA 3MNEKTPONUTUHECKUX MNOKPLITUIA
66nbwen TONWMHLI MOTYT 3HAUUTENbLHO CHU3UTL 3auenneHne pe3bbbl, X NPUMEHeHne [OMKHO GbiTb COrMacoBaHo
MeXay U3roTOBUTENEM U 3aKa34YNKOM.

C.2 U3bnpaTenbHOe 3NMeKTPONUTMYECKOe NOKPLITUe

Tam, rge anekTponNMTUYECKoe NMOKpbITUE 6ONbLLEl TONWMHLI TpebyeTcsi Ha OTAENBbHOM YacTU KPenexHoro uaze-
NWA, HaNPUMEp Ha ronoekax 60NToB UNM Ha KONNAYKOBbLIX rakax, NPeAcTaBnsieTCs BO3MOXHbIM UCMNONb30BaHWE METOo-
AvkM n3bupatenbHOro HaHeceHus1 3MeKTPONMTUYECKOTo MOKPbITUS. B Takmx cnydvasx gormkHa OblTb ycTaHOBNeHa
TONWMHA NOKPLITUNA, HAHECEHHbIX HA Pa3NUYHbLIE YYacTKu AeTarnu.
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MpwunoxeHwe D
(oba3aTenbHoe)

OnpepeneHue cpefHel TONWWHBI NapTUX

D.1 OnpepeneHne Ana xagMusa M LIMHKA

D.1.1 MeTop

O6eaxupuBatoT BbIOOPKY AeTaner B OpraHMYeckoM pacTBOpUTene, TWaTenbHO BbICYLIMBAOT U B3BELWMWBAIOT C
TOYHOCTBIC A0 OQHOW AECATUTBICAYHOW, 3aTEM NOMHOCTBIO MOTPYXaloT AeTanu B YCTaHOBNEHHbIM pacTeoOp Ans yaaneHus
NOKPLITUS U NEPEMELLUMBAIOT UX C Lenbio obecneyeHns cBOBOAHOrC 4OCTYNa KO BCeM NoBepxHocTAM. Mocne npekpate-
HUS BblAeNeHUs Ny3blpbKOB ra3a BbIHMMAIOT AeTanu, Cpasy Xxe NpoMbIBaloT B BOAONPOBOAHOW BOAE U BbITUPAIOT MATKON
TKaHb!0 A4Ns yAaneHus niobblX pbIXMbiX OCTATKOB. [TOrpyatoT B YNCTLIN aleToH, BEIHUMALOT, TWaTeNbHO BbICYWUBAIOT 1
NOBTOPHO B3BELLVBAIOT.

D.1.2 PeaktuBbl

CocrtaB pacTeopa Ans yganeHns noKpbiTUs:

- consiHas kucnota (1,16 r/mn < p < 1,18 r/mn): 800 mn

- auctunnupoBaHHas Boga: 200 mn;

- Tpexokucb cypbMbl: 20 T.

D.1.3 Bbluncnenus

D.1.3.1 CpegHoio TOMWMWHY NOKPLITUS NAPTUM B MUKPOMETPaxX BbIUUCTSIOT No dopmyne

K(mg —my)
A )
rae K— ko3hdULMEHT, 3aBUCALLMI OT NNOTHOCTY OCAXAEHHOro MEeTanmna p U BblMMCHsiEMbIN No dopmyne

{ _ 10000 CM3/9}
p

CpeaHsa TonwyHa naptmm =

my — nepBoHavanbHas macca BeiGopky, ;
m, — OKOHYaTernbHas Macca BoIGopKy, I;

A — cymMapHas nnowasb NoBepXHOCTH AeTanei BbIGopkU, cM2.

D.1.3.2 Benu4uHbl K ABNAIOTCA CNegylowmymu:

- ansa kagmus K = 1160, gonyckas maccoByio NNoTHOCTL p = 8,6 ricm3 ANs Kagmusi;
- AnsA umHka K = 1410, gonyckas MaccoByio MMoTHOCTL p = 7,1 ricm3 ANSA UMHKa.

D.2 OnpeneneHne oNA HUKENA N HUKeENsA C XPOMOM

D.21 MeTop

O6eaxmnpuBatoT BbIBOPKY AeTanel B opraHMYeckoMm pacTBOpuTeEne, TWaTenbHO BbICYLUMBAIOT U B3BELWWBAIOT C
TOYHOCTBIO 40 OQHOW AECATUTBICAHHOMN.

Ecnu naptms kpenexHbix nagenun 6oina xpoMmMpoBaHa, yaansioT XpoM MyTeM NorpyXeHus U NepemMeLlnBaHns ux B
pacTeope Ans yaaneHus NOKpbITUS A, KOTOPbLIN pacTBOPSIET XPOM MEHee YeM 3a 2 MUH; M0 UCTeYEeHWUK 3TOro Nepnoaa He
6yneT HabnwaaTbCa 3Ha4YUTENbHOE BblaeneHue rasa. [letanu BbIHUMAKT He3aMennuTenbHO U MPOMBIBAIOT B BOAE
nepeg yganeHmem HUKens ¢ NOMowpbo Mmetoaa, npuseaeHHoro B D.2.1.1 nnm B D.2.1.2.

D.21.1 Hukenb Ha cTanm

Pacteop ana yaanexsus nokpbitusi B (cM. D.2.2), Bbigepxveaemoblit npy Temnepatype ot 75 °C go 85 °C, nonHoc-
TbIO YAANWUT CNoW HUKeNs TONwuHo 7,5 MkM B TeueHne 30 MWMH Npu yCnoBumu NnepeMelunsanmns getanen. MegHoe rpyHrto-
BOYHOE MOKPbITHE, KOTOPOE Takke yaansieTcsl, byaeT paccMaTpUBATLCA KaK HAKENb NPU YCNOBUK, YTO €ro ToMwuHa He
npeBbiwaet 0,5 Mkm.

D.2.1.2 Hukenb Ha Mean NN MeagHOM cnnaBe

Pacteop ana yaanexnus nokpbitus C (cM. D.2.2), Boiaepxmaembiii npyu Temnepatype ot 80 °C go 90 °C, nonHoc-
TbIO yAAnNuUT CINoW TONWUHON 2,5 MKM B TeveHue 10 MUH, U 0 NONHOM yAaneHun Hukens 6yaet cBuaeTenbCcTBoBaTh OTCY-
TCTBUE AarnbHenwero sulaenenus rasa. fleranu o664HO NOABEWNBAIOT B PACTBOPE HA TOHKON MEAHON NPOBOIIOKE.

D.2.2 PeakTtusbl

CocraB pacTeopa Ans yaaneHusi NokpbITUiA OQUH U3 CNeayoLWwmX:

a) pacTBop AnA yaaneHusa NOKpbITUIA A:

- Tpexokuch cypbmsbl: 120 r/n,

- consHas kucnota (p > 1,16 r/mn) oo nonyyeHus o4HOrO NUTPa pacTeopa;
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b) pacrtBop Ans yaaneHusi nokpeitui B:

- cynbdoHaT meTaHuTpobeHsona Hatpus: 65,

- mapookuck Hatpwms: 10T,

- umanmg HaTpus: 100 .

Hob6aensioT BOAY 40 NONyYeHUs 0gHOMO NUTpa pacTBopa;
€) pacTBOp ONA yaaneHus nokpeituin C:

- opTodhocopHas kucnoTa (p ~ 1,75 r/mn).

MpwumedyaHune— ConpukoCHOBEHUE BOAbl C ropsivYel KUCINOTOW OMnacHe; Boaa, NoTepsiHHasi NPU ncnapeHum,
JornxHa 6blTe gobaeneHa, koraa pacTBOp OCTHIHET.

HonyckaeTcsa nenonb3oBaTh PUPMEHHbIE PaCTBOPLI 4151 XMMWYECKOrO yAarneHusi HUKensi, eCnu CyLecTByeT ToMb-
KO HE3HauYWTeNbHOE BIIUSHME HA OCHOBHOW MeTans, TO eCcTb yaansietcs MeHee yem 0,5 MKM OCHOBHOIO meTanna.

D.2.3 BbluncneHnwms

CpefHioio TONWMHY NOKPLITUSI NapTUKM B MMKPOMETPaX BbIYMCIISOT Mo opmyne

K(mg —m1),

CpeaHsia TonwyHa naptmm = A

10000

P
my — nepBoHa4anbHasi macca BbIGOPKY, T;
m, — OKoH4aTenbHas Macca BbIGOPKY, T;
A — cymmapHas nnowiais NoBepXHOCTY AeTaneit BuIGopku, cm2.
Mnowage NoBepxHOCTU A MOXeT GbiTh OnpeaeneHa no npunoxeHuo G.

roe K = + 1120, gonyckas MaccoBy'o NNOTHOCTb HUKensi p = 8,6 r/cm;
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MpunoxeHune E
(obsaszaTenbHoe)

KoaoBble 0603HaueHMA 4Ns 3MEKTPONUTUYECKUX MOKPLITUIA Ha pe3b6oBbIX AeTansx, cuctema A

MpwnmedaHue— O cuctemax kogoBbix 0603HaveHnn cm. pasgen 13.

E.1 KopnoBas cuctema A
Huxecnepytolian kogoBas cuctema npuBegeHa Ans 3neKTponnTUHECcKUX NOKPbITUN.

X X X
Metann nokpbiTus (cMm. Tabnuuy E.1) —|_
MuHuManbHas TonwmHa nokpeITus (M. Tabnuuy E.2)
Uuctosasn o6pabotka n xpomaruposaHnue (cm. Tabnuuy E.3)
Tabnwuuya E.1— Metann/cnnas nokpbiTus
MeTann/cnnae nokpbITUA
OGosHaveHue
Cumson anemeHT
Zn LUnHk A
Cga Kaamuin B
Cu Megp C
CuZn JlaTyHb D
Nib Hukenb E
Nib Crr? Hukenb-xpom F
CuNib Mepb-HrKenb G
CuNibCr r° Meb-HUKENb-XPOM © H
Sn Onoeo J
CuSn Mepp-ornoeo (6poHsa) K
Ag Cepebpo L
CuAg Meab-cepebpo N
ZnNi LInHK-HUKenb P
ZnCo LinHk-ko6aneT Q
ZnFe LnHk-xenes3o R

2 B HEKOTOpbIX CTPaHax UCNONb30BaHNE KagMMs ONPaHUYEHO UK 3anpeLLeHo.
b KnaccudmkaumorHbin kog cm. MICO 1456.
¢ TonwwmHa xpoma npubnuaurtensHo pasHa 0,3 MKm.
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Tabnwuuya E.2 — TonwuHa NoKpbITUsi (CyMMapHasi TONLMHA 3MEeKTPONUTUHECKOTrO NOKPLITUS)

TonwmHa NOKPLITUA, MKM
O6o3HaveHve
OpauH meTann nokpbITUst [Ba meTanna nokpbITus?
He TpebyeTcs nokpbiTUs — 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
8 TonwwHa, ycTaHOBNeHHas Ansi NepBoro U BTOPOro MeTtanna NoKpbITUs, MOXeT OTHOCUTLCS KO BCEM COYETaHu-
SIM MOKPBITUIA, UCKIIOYas TO, YTO XPOM SABIAETCS BEPXHUM MOKPLITUEM, KOTOpOe Bceraa umeeT TonwmHy 0,3 MKM.

Ta6nwuuya E.3 —Yucroeas o6paboTka u xpomaTupoBaHue

YucTtosas obpaboTtka MaccuBaumMs NOCPEACTBOM XpOMaTMPOBaHUSA?: TUMWYHBIA LBET O6osHaveHune
MaTtoBas Bes ugeTa A
OT rony6oBaToro Ao rony6oBaTo-pagyHoro” B
CBeTno-XenTbi 40 XeNnTOBaTO-KOPMHHEBOIO, pPagyKHbIV C
He)XHO-0NMBKOBbIM OTTEHOK XeNTOBAaTOro LBeTa D
Mony6necTawas Bes uBeTa E
OT rony6oBaToro Ao rony6oBaTo-pagyKHoro” F
CBeTno-XenTtbli 40 XKenToBaTo-KOPMHHEBOro, paayKHbin G
HeXHO-0NMBKOBBIV OTTEHOK XenToBaToro LgeTta H
Bnectsawas be3 uperta J
OT rony6osaToro go rony6oBaTo-pagyHoro” K
CBEeTNO-XeNnTbi 40 XeNnTOBaTO-KOPUYHEBOIO, pafyKHbIN L
HeXHO-0NNBKOBLIV OTTEHOK XENTOBATOro LBeTa M
Ouenb Gnecrawasn bes useta N
[Mpou3BornbHasi Kak B, Cunu D P
Maroeas OT KOPUYHEBATO-YE€PHOIo A0 YePHOro R
Monybnectawas OT KOPWYHEBATO-YEPHOro A0 YepPHOro S
Bnecrawasn OT KOPUYHEBATO-YE€PHOTO A0 YepPHOro T
Bce unctoeble 06paboTkun Bes xpomatuposanms® U

@ MMaccuBaums BO3MOXHA TOMBKO A4NA LMHKOBBLIX MW KaAMUEBbIX NMOKPLITUNA.
b PacnpocTpaHseTcs Tonbko Ha LMHKOBOE MOKPLITHE.
¢ Mpumep Takoro nokpoiTnsa: ASU.

E.2 O6o3HaveHne

NMPUMEP:

Bonm ¢ wecmuepanxot eonoekoiti UCO 4014 — M10 X 60—8.8 ¢ anekmponumu4ecKuM YUHKOBbLIM MOKPbI-
muewm (A uz mabnuysi E.1), umerowjult MUHUMasIbHYIO MONWUHY NOKPpbiMusi 5 MkM (2 u3 ma6nuybi E.2) u ¢ yuc-
moeoli o6pabomkoli «b6bnecmsiwjasny, 6ydyyu xpomamupoeaH 0o xenmoeamo-padyxHozo uysema (L u3s
maénuysws E.3), o603Havaemcs cnedyroujum o6pasom:

Bonm ¢ wecmuezpanHol 2onoekot UCO 4014 — M10 X 60 — 8.8 — A2L

Mpumevanue 1— EcnmHactosTensHo TpebyeTca 0603HAYUTE MUHMMANBHYIO TOMNWMWHY NOKPLITUS, Torga co-
rnacHo Tabnuue E.2 gomxHo npuBoauTbes o6o3HaveHne «0» B kogoBom o6o3HadeHumn, Hanpumep AOP, Takum o6paszom,
4TOObl KOAOBLIV HOMEP coaepXarn nonHoe onucadne. Cumeon «0» npumeHsieTcs ansa pe3bboBbIX geTanen meHowe M1,6
MU K APYIMM OY€Hb ManbIM AeTarnsim.

MpumevaHune 2— Ecnu Tpebylotcs agpyrve TMNbl 4ONONHUTENBHOW 06PaboTKM, HaNPUMep KOHCUCTEHTHas
WY Xnakas cmaska, 3ToT BONpocC NognexvT cornacoBanunio. Ecnmu 31o npumeHnmo, 10 gaHHasa o6paboTka MoxeT ObiTb 4o-
GaBneHa B 0603HaueHue B hopme TekcTa.
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MpwunoxeHne F
(cnpaBo4Hoe)

MpuMepbl 0603HaYEHMS NOKPLITUIA

Mprumep 1 — SNeKTPoNUTUHEcKoe LMHKOBOE MOKPbITWE, TOMNMWMHA MOKPbITUS 8 MKM, GnecTsiee, ¢ XenToBa-
TO-padyXHbIM XPOMaTHO-KOHBEPCUOHHBLIM MOKPLITUEM

O6o3HaveHre No cucteme A O6o3HaveHne no cucteme B
A3L, Fe/Zn8c2C,

roe A otHoenTes K Zn; rae Fe oTHOCUTCS! K OCHOBHOMY MeTanny;

- 3 — KoOoBbIN HOMEp Anst 8 MKM; - Zn OTHOCUTCA K MeTanny noKpbITUS;

- L oTHocuTcs K BrecTsilwemy )XenToBaTo-pagy>KHOMY Xpo- | - 8 — MUHMMarbHasi TOMNWMWHA NOKPbLITUS, MKM;

MaTO-KOHBEPCUOHHOMY MOKPLITUIO - C — OTHOCUTCSI K XpPOMATO-KOHBEPCUOHHOMY MOKPbITUIO;
- 2 — KNnacc XpomMaTo-KOHBEPCMOHHOIO NOKPLITUS;
- C — Tvn XxpomaTo-KOHBEPCMOHHOIO MOKPLITUS

Mpumep 2 — OneKTPONMTUYECKOe HUKENEeBOE NOKPbITUE, ToNWwMHa 20 MKM, BrecTawee, nnioc 06bIMHOE NOKPbLITUE
n3 xpoma (0,3 MKm)

O6o3HaveHre no cucteme A 060o3HaveHue no cucreme B
F6eJ, Fe/Ni20b Crr,

rge F 0THOCUTCS K HUKenb-Xxpomy ¢ Xpomom 0,3 MKH; rae Fe oTHOCUTCS K OCHOBHOMY MeTany;

- 6 — KogoBbIN HOMep Ans 20 MKM; - Ni oTHOCKTCA K METaANNY NOKPLITUS;

- J oTHocuTCA K sipkomy GecLBEeTHOMY MOKPLITUIO - 20 — MMHMManbHasa TOMWMHA MOKPLITUS M3 HUKENS B
MKM;
- b otHOCUTCA K BnecTawemy;
- Cr oTHOCUTCS K XPOMUCTOMY MOKPLITUIO;
- r oTHoCcUTCA K OBbIYHOMY (T.€. 0,3 MKM)
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MpunoxeHne G
(cnpaBo4Hoe)

Mnowann noBepxHocTen 60NTOB, BUHTOB U raek

Hactosilwee npunoxeHue NpMBOAWT PYKOBOACTBO MO OLEHKE MMoWwaaen nosepxHocTu 6onToB, BUHTOB U raek,
KOTOPble HeoBXoAUMELI ANA OnpeAeneHusi CpedHen TONWMHLI NapTUKU COrMacHo npunoxenuio D.

N pwnwmeyaHnune—nowagm noBepxHOCTH, NPpUBeAeHHbIE B Tabnuuax G.1 1 G.2, npumMeHUMbI TOMNBKO B TOM Chy-
4yae, eCnu JOCTUIHYTO COFNalleHne MexXay 3auHTepecoBaHHbLIMM CTOPOHaMMU,

G.1 BonTbl M BUHTLI

Ins nonyyexua cymmapHoi nnowagyn NoBepxHocTn GonTta unu BuHTa HeoGXoAMMbI 3HAUEHUA CRneaylowmX napa-
MeTpos (cM. pucyHok G.1):

- nnowank NnoBepxHoCcTM A, annHoi 1 MM pe3ab6oBOro CTepkHA 6onTa unNu BUHTa;

- nnowank NOBEPXHOCTU A, ANMHON 1 MM IMagkoro cTepxHsa 6onta unm BuHTa;

- nnowank NOBEPXHOCTU A3 rONOBKM (BKNIOHas NOBEPXHOCTL TOPLA).

CymmapHyio nnowaas NOBEPXHOCTU A BbIUMCHSIIOT creaylowmum o6pasom:

A= A; xanvHa peabbbl + A, x ANUHa Magkoro CTepxHs + A,

LY

a8 CymmapHasi nnowaab NoBepXHOCTU FONOBKY, BKIKOYas Niowaab NOBEPXHOCTM TOpLA, CM. CHOCKY «d».
b Mnowape NOBEPXHOCTU IMAaAKoro CTEPXKHA AnMHON 1 MM.

¢ Mnowaab NOBEPXHOCTU Pe3bOOBOro CTEPXKHA ANUHOW 1 MM.

4 Mnowaak NOBepXHOCTM TOpPLA BKIIOYEHa B MIOLLab NOBEPXHOCTH FONOBKM As.

PucyHok G.1 — lMNnowaas noBepxHOCTH

Ecnu peabba Hape3aeTcsi, TO AUaMeTp rmagkoro CTepxHsl 6yaeT npubnuanTenbHO paBeH HapyXHOMY aguameTpy
pe3b6bl (HOMWHansLHOMY anameTpy). Ecnv peabba HakaTelBaeTCs, TO AMaMeTp rnagkoro CTepxHsl byaeT npubnuanternb-
HO paBeH NMBo cpegHeMy AnameTpy (YMEHbLIEHHbIN CTEPXEHB), MO0 HapYXHOMY AMameTpy pe3bbbl (MONHbIN cTep-
KEHb).

B tabnuua G.1 npueeaeHsl 3HaYeHWs nnowaaei noBepxHocTn A4, Ao n A3 ANA PasnnyHbIX TUMOB CTepXHel 1
roNoBOK.
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Tab6nwunua G.1—nowaan noBepxHocTel 6ONTOB U BUHTOB

Pa3mepbl B KBagpaTHLIX MUNNUMETPax

Mnowanes Ha MM ANUHBI Mnowaas ronosku A3
O6o3sHaveHune Fnapgkuii cTepxeHb A2
pessbbi CrepseHs ¢ Mony- Huakasn WecTu-
(kpynHas pesbbon A, YMeHblueHHbit | [NoTanHan 0Ta“ya CkpyrneHHas | uvnuHgpu-
pe3bba) (kpynHas MonHbIk CTepXeHb ronoBska noravHas ronoska Yeckan rpaHHas
ronoska ronoska
pesbba) CTEpPXEHb (kpynHas ronoska
pe3bba)
M1,6 7,34 5,03 4,32 20,4 221 — 19,3 29,7
M2 9,31 6,27 5,44 32,6 35,5 — 32,0 471
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 9,42 8,36 66,7 72,2 78,3 72,8 91,0
M3,5 16,65 11,00 9,75 85,8 93,0 1104 91,4 —
M4 18,97 12,57 11,10 118,8 128,6 1449 120,3 152,9
M4,5 21,49 14,15 12,55 128,1 138,6 182,2 162,1 —
M5 23,98 15,70 14,02 167,7 181,6 225,2 184,1 297,7
M6 28,62 18,85 16,71 241,8 261,2 319,6 258,3 312,2
M8 33,48 25,15 22,43 429.8 464.6 577,9 439,4 541,3
M10 48,31 31,42 28,17 671,5 725,8 901,8 666,0 905,8
M12 58,14 37,63 33,98 990,5 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 50,88 2075 2240 — 1913 2385
MpumeyaHune—B HacToswee BpeMsi 3Ha4eHUs Ana GonToB M BUHTOB C pasmepamm 6onee M18 unu ¢
pe3bbor ¢ Menkum LwaroM He NPYBeAeHbl U OMKHE! BBIMUCNATLCA COOTBETCTBYIOLUMM 0Gpa3omM.

G.2 lMankmn

B Tabnvue G.2 npuBegeHbl 3HaYEHUs Nowanein NoBepPXHOCTU ANA WeCTUrPaHHbIX raek Tuna 1.

HelicTBUTENbHAA NNOWaAb NOBEPXHOCTU raku Ansi HAHECEHUA 3MEKTPONUTUYECKOIO NOKPbITUS 06bIYHO MEHbLWE,
yem ee hakTuyecKkas reomeTpryeckas nrnowaab ns-3a TPYAHOCTU JOCTWKEHUA PABHOMEPHOIO pacripeieNieHus NoKpbI-
TWS HA BHYTPEHHUX pe3bbax; 60MnblIasn YacTb NOKPLITUSE NPUXOAUTCS Ha Havano pe3bbbl C KaKaoro Kpasi.

VMcxogs N3 HasHaYeHUs1 HACTOALWEro NPUIOXeHWs1, BeIYMCINIEHNE NNOWaan NOBEPXHOCTU raky 661110 OCHOBaHO Ha
rmagkom u3genuu B hopMe ranky, B KOTOPOM HET OTBEPCTUSI U HET pe3bbbl.

Tab6nunua G.2—nowaan NOBEPXHOCTU WECTUTPaHHbIX raek Tuna 1

0O603HaveHne pe3bbbl

MnowankL NoBepxHocTH A, MM?

M1,6 32,2
M2 49,7
M2,2 —
M2,5 774
M3 95,9
M3,5 —
M4 163,2
M4,5 —
M5 221,3
M6 345,8
M8 585,8
M10 971,0
M12 1282
M14 1676
M16 2078
M18 2678

MpumedyaHune— B HacTosiLee Bpemsi 3HaveHWs raek ¢ paamepamu 6onee M18 u raek Tuna 2 He npueege-
Hbl U JOIKHbI BbIYUCTISITBCS COOTBETCTBYIOLWMM 06pa3om.
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Mpunoxenve A
(obasaTrennHoe)

CBefeHUs 0 COOTBETCTBMU CCbINOYHbIX MEXAYHaPOAHbIX CTaHAAPTOB CChINMOYHbLIM HaLUOHaNbHbIM
cTaHgapTam Poccuickon ®efepauum U AeACTBYIOWUM B 3TOM KaYeCTBE MeXrocygapcTBeHHbIM

CTaHpgapTam

O6o3HaveHne CChbINMOYHOro CreneHb 06
MesIyHapozHOro cTaHaapTa COOTBETCTBUS O3HaveHne N HanmeHoBaHue COOTBETCTBYIOLLLEro HaunoHanbHOro ctaHaapTa

MCO 965-1:1998 MOD FOCT 16093—2004 (MCO 965-1:1998, MCO 965-3:1998) «OCHOBHbIE
HOpPMbI B3aumosameHaemoctu. Pesb6a metpuyeckas. flonycku. Mocagkm ¢
3a30pOM»

MCO 965-2:1998 — *

NCO 965-3:1998 MOD FOCT 16093—2004 (MCO 965-1:1998, NCO 965-3:1998) «OCHOBHbIE
HOpMbI B3auMosamenssiemocTu. Peabba meTpuyeckasn. [lonycku. Mocagkm ¢
3a30poOM»

NCO 1456:1988 — *

MCO 1458:1988 — *

MCO 1502:1996 MOD FOCT 24997—2004 (MCO 1502:1996) «Kannbpbl grisi METPUHECKO pe3sb-
6b1. fonyckn»

NCO 2064:1996 — *

NCO 2081:1986 — *

NCO 2082:1986 — *

NCO 3269 IDT FOCT P NCO 3269—2009 «WM3genusi kpenexHble. [MpMeMoYHbIfi KOH-

TPONnb»

NCO 4520:1981

NCO 9227:1990

NCO 9587

NCO 15330

* COOTBETCTBYIOLLMI HALMOHAmNbHbIA CTaHAAPT OTCYTCTBYET. [10 ero yrBepxaeHusi pekomMeHayeTcst UCnorb3o-
BaTb NEPeBOA Ha PYCCKMI A3bIK JaHHOTO MEXAYHAapOAHOro ctangapTa. MNepesoa 4aHHOro MexayHapoHoro cranaapra
HaxognTcs B PegepanbHOM MHPOPMaLMOHHOM (DOHOE TEXHUYECKNX PErNamMeHToB 1 CTaHdapToB.

MpwnmeyaHue— B HacTosiwen Tabnuue ncnonb3oBaHbl cregytowue ycnoBHble 0603Ha4eHns CTENEHn co-

OTBETCTBUS CTaHAapPTOB:

- IDT — ngeHTu4YHble CTaHaapThbI;
- MOD — mogucunumpoBaHHblie cTaHAAPThI.
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