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Mpeancnoeue

1 PA3BPABOTAH Accounaumei cogeiicTBuA B peannsauum MHHOBALMOHHLIX NporpaMm B obnactu npo-
TUBOKOPPO3MOHHOM 3aLLNTEI U TexHMYeckon guarHocTuku « COMKOP»

2 BHECEH TexHn4yeckum KoMUTETOM No cTaHaapTusauun TK 214 «3awmnTa u3genuin 1 matepuanos oT
KOppPO3UK, cTapeHusa 1 BruonoBpexaeHnn»

3 YTBEPX/EH W BBEJEH B IENCTBWE lMpukasom ®egepanbHOro areHTCTBa N0 TEXHUYECKOMY pe-
rynupoBaHuio u metponorum ot 24 nons 2025 r. Ne 791-ct

4 BBE[OEH BIMNEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwoHsa 2015 2. Ne 162-®3 «O cmaHdapmus3ayuu 8 Pocculickol ®edepayuu». MHpopmayus ob u3-
MeHeHUsX K HacmosuwieMy cmaHO0apmy rnybrnukyemcs e exes00HOM (M0 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsl». Coomeememaeyiow,as UHGhopMayus, yeedoMIeHUe U MeKCmbl pasMewalomcs makxe 8 UH-
gopmayUuoHHOU cucmeme 06wea0 Noab3o8aHUss — Ha oghuyuansHoM calime PedepasibHO20 azeHmcmea fno
MexHUYecKoMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUWOHANbHBIA CTAHOAPT POCCUUCKON OEQEPALUMNU

EavHana cuctema 3aWuThbl OT KOPpPO3UKn U CTapeHuUAa

SNEKTPOXUMUYECKAA 3ALLUTA.
NMPOTEKTOPbl MATHUEBBIE ANA 3AWWTbI METANNUMYECKUX COOPYXEHUHA

O6wume TeXHUYECKUEe YCNOBUSA

Unified system of corrosion and ageing protection. Electrochemical protection. Magnesium protectors for the protection
metal structures. General specification

Oata eBegeHna — 2026—03—01

1 O6bnacTtb NnpumMeHeHunA

HacTtoswumi ctaHoapT pacnpocTpaHAeTcsl Ha MPOTEKTOPbl M3 MarHWeBblX CNNaBoB (danee — NpPOTek-
TOpbI), MPUMEHAEMbIE B CMCTEMAX SMEKTPOXMMMYECKON 3aliMTbl OT KOPPO3WMW MOA3EMHbIX MeTanmnMyeckux
COOpPYEHUI 1 BCNoMoraTensHoro c6opygoBaHus, a Takke BHYTPEHHUX MOBEPXHOCTEN MeTann4yeckmx eMKo-
cTeli (pe3epByapoB).

HacToawmin cTaHgapT He pacnpocTpaHseTcsa Ha NpOoTeKTopbl, NMpUMeHsieMble OMS KaTOAHOW 3aluUThl
CYAOB W OpYrMX MnaBy4WX CPEACTB, MOPCKUX, MOABOAHLIX, MPUYanbHbIX U MOPTOBLIX TMAPOTEXHUYECKNX CO-
OPY>KEHWNA.

HacTtoswumin ctaHgapT ycTaHaBnvMBaeT obline TEXHUYECKME XapakTEPUCTUKM K NPOTEKTOpaMm, a Takke
MeToAbl U cpeacTBa, Heobxoaumble ANA NPOBEAEHWS UCMbITAHWA C LENbio NOATBEPKAEHWNA COOTBETCTBUA UX
TEXHUYECKMX W IKCNITyaTaLUOHHbBIX XapakTepucTuK.

2 HopmaTuBHbIE CCbINKK

B HacTofleMm cTaHgapTe UCNONb30BaHbl HOPMATUBHLIE CChINKKM Ha cnefyllme JOKYMEHThI:

FOCT 9.108 EouHas cucTeMa 3alluTbl OT KOPPO3UK M cTapeHus. JnekTpoxumMmunyeckas sawmTa. Tepmu-
Hbl U onpegeneHns

FOCT 9.306 EpuHas cucTemMa 3allMThl OT KOPPO3UWN U cTapeHus. [oKpbITUA MeTannuyeckrue u HemeTarn-
nuyeckne HeopraHudeckne. ObosHaYeHus

FOCT 9.602—2016 EpguHasa cucTema 3alimTbl OT KOppo3uu U cTapeHusa. CoopyKeHus Nof3eMHble.
Obuwue TpeboBaHUA K 3aLMTe OT KOPPO3UK

MOCT 12.1.004 Cuctema ctaHgapTos Ge3onacHocTu Tpyaa. MNMoxapHas 6esonacHocTb. O6wune Tpebo-
BaHWUA

rMOCT 12.1.007 Cuctema ctaHgaptoB GesonacHocTu Tpyaa. BpegHble BewecTtBa. Knaccudukaumsa
obwune TpebosaHua BezonacHoOCTH

FOCT 12.1.044 Cwucrema ctaHgapTtoB besonacHocTu Tpyaa. [oxapoB3pbIBOONACHOCTL BELECTB M Ma-
TepuanoB. HoMeHknaTtypa nokasaTtenen 1 MeToabl Ux onpegenenus

rMOCT 12.3.009 Cuctema ctaHgaptoB GesonacHocTu Tpyga. PaboTbl norpy3oqHO-pasrpysoqHble.
Obuwue TpeboBaHua GesonacHOCTH

FOCT 12.3.027 Pabotbkl nuTeiHble. TpeboraHna BesonacHocTH

FOCT 15.309 Cuctema pa3paboTku M NOCTAHOBKW NPOAYKLMKA HA MPOM3BOACTRO. VICnbITaHWa 1 NnpueMKa
BbINyckaemon npodykuun. OCHOBHLIE NONOXEHNS

FOCT 103 lpokaT copTOBOM CTanbHOW ropsyeKkaTaHblid nonocoso. CopTameHT

MapaHune ochbuumnansHoe
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FOCT 125 Bspkywime runcoBble. TEXHUYECKUEe YCIOoBUS

MOCT 166 (LMCO 3599—76) LWTaHreHuupkynu. TexHu4eckue ycnoeus

MOCT 380 Cranb yrnepoauctas obbIKHOBEHHOrO kadecTea. Mapku

FOCT 804 MarHuii nepBUYHLIA B YyLLKax. TEXHUYECKME YCNOBUA

FOCT 851.10 MarHuin nepBWYHbIA. CnekTpanbHbIA MeTo4 onpedeneHns KpemHus, Kenesa, HUKens,
anvMWHKUA, Medun, MapraHua u TuTaHa

FOCT 2333 lMposonoka ctanbHasa. Tunbl

FOCT 2590 lNpokaT cCOpTOBOW CTanbHOW ropsvekaTaHbii Kpyrmblid. CopTameHT

rOCT 3647 Matepuans! wnudoransHslie. Knaccudrkauma. 3epHUCTOCTL M 3epHOBOR cocTae. MeTtoabl
KOHTpOns

FOCT 3776 Peaktuebl. Xpoma (VI) okcua. TexHuyeckue ycnoeus

FOCT 4523 PeaktuBbl. MarHuidi cCepHOKMCHbIA 7-BOAHLIA. TEXHUYECKME YCIOBUSA

rOCT 6318 HaTtpuii cCepHOKMCHbIN TEXHUYECKNIA. TEXHUYECKME YCIOBUA

FOCT 7502 PyneTku namepuTenbHble MeTannuyeckie. TeXHUYecKne ycrnoBus

MOCT 7728 Cnnaebl MarHueesle. MeToabl cnekTpansHOro aHanuaa

FOCT 8734 Tpybbl cTanbHble BeclUOBHBIE X0NoaHoAeopMUpoBaHHEle. CopTameHT

FOCT 10354 lNneHka NnonuaTuneHoBas. TEXHUYECKME YCIOBUA

rOCT 13837 [OuHamomeTpbl obuero HasHadeHus. TexHu4eckme ycnosus

rOCT 14192 MapkupoBka rpy3os

rOCT 15150 MawwHbl, npubopbl U Opyrue TeXHWYeckue m3nenus. VMICnonHeHus anst pasnuyHbiX Knu-
MaTudeckux panoHos. Kateropum, ycnoBusi 3KkcnnyaTauumn, XxpaHeHUsa U TpaHCNOPTUPOBaHWUA B YacTu BO3ae-
CTBUSA KNUMaTUYeCKUX (haKTOPOB BHELLHEN Cpefbl

MOCT 17792 3nekTpon cpaBHeHUs xnopcepedpsaHbii HAckILWEeHHLIN 0bpa3UoBbIi 2-To paspsaga

FOCT 23216—78 Wagenus snekTpoTexHuyeckne. XpaHeHne, TpaHCnopTUpoBaHve, BpeMeHHas npoTu-
BOKOPPO3NOHHasn 3awmnTa, ynakoska. Obwune TpeboBaHust 1 MeTogbl UCMbITAHWA

FOCT 24297 Bepwudurkauus 3akynneHHom npogykumMn. OpraHusauusi npoBeaeHnst U MeToabl KOHTPOns

FOCT 25726 Knenma py4Hble ByKBEHHbIE U LUMGPOBLIE. TUMbLI M OCHOBHLIE pa3Mephl

FOCT 26251 lNpoTeKTopkl ANs 3aLWThl OT KOPPO3UKW. TEXHUYECKNE YCIOBUSA

FOCT 28177 MuHbl hopMoBOYHbIe BeHToHUTOBLIE. OBLLKMe TeXHUYECKNE YCNOBUS

rOCT 30630.0.0—99 Metopbl UCNBITAHWUA Ha CTOWKOCTL K BHELUHWM BO34EACTBYHOLWMM dakTopam Ma-
LWKH, NpuBOpPOB W ApYyrMx TexHudeckux nagenuin. Obwme TpeboBaHus

rOCT 30630.1.2 MeTogbl MCMNLITAHWIA HA CTOMKOCTE K MEXaHWYECKAM BHELUHWM BO3AENCTBYIOW MM ak-
TOpaMm MalluH, NpUBopOoB U ApYrnX TEXHUYECKUX u3nenuii. MicnelTaHna Ha Bo3nencTeue Bubpauuu

FOCT 30630.2.1 MeTogbl UCMBITAHWA HA CTOWMKOCTb K KMUMATUYECKMM BHELLUHMM BO3[ENCTBYHLLNM
dhakTopam MalluunH, NpMBOPOB U OPYTMX TEXHUYECKUX M3nenuid. cnelTaHusa Ha YCTOMYMBOCTL K BO3AENCTBUD
TeMmnepatypbl

rOCT 30631—99 O6wwme TpeboBaHWa K MallMHam, npubopam U ApYrMM TEXHUYEeCKUM M3denusam B 4a-
CTU CTOMKOCTU K MEXaQHUYECKUM BHELUHUM BO3AEWCTBYOLMM haKkTopaM rnpu aKcnnyartayum

MOCT 31996 KabGenu cunoBble C NNacTMaccOBOM M30MauMein Ha HoMUHansHoe HanpsokeHue 0,66; 1 u
3 kB. OBuwme TexHU4YecKkne ycnoBus

FOCT P 15.301—2016 Cuctema pa3paboTkui U MOCTaHOBKW NpogykUWMKM Ha npou3eoAacTeo. [poaykuuns
NPOW3BOACTBEHHO-TEXHUYECKOTO HasHadeHus. MNopsaok paspaboTky M NOCTaHOBKM MPOAYKUMKM Ha NMPOU3BO4-
CTBO

rOCT P 51371 MeTogbl UCNBITAHWA HA CTOMKOCTE K MEXaHWYEeCKUM BHELIHWM BO3ENCTBYIOLNM (DaKTo-
pam MalluvH, NnpubopoB U OPYrMX TEXHUYECKMX N3oenvin. MicneiTaHus Ha BO34elCTBUE yO4apoB

MOCT P 53228 Beckl HeaBTOMatu4eckoro gencrtema. Yacte 1. MeTponormyeckne u TeXxHU4eckue Tpe-
BoeaHusa. WcneitaHua

rOCT P 58144 Bopga guctunnupoBaHHas. TeXHWYEeCKMe YCroBus

MOCT P 58284—2018 HedTaHasa v rasoBas NpoMblWNeHHOCTb. Mopckne npoMbICIoBbie 0bbekThbl U
Tpybonposoabl. Obwme TpeboBaHKs K 3aLiUTe OT KOPPO3MK

CI1245.1325800 3awuTa OT KOPPO3UKN NMMHENHLIX OOBLEKTOB M COOPYXEHWUI B HEYTEra30BOM KOMMIEK-
ce. MNpaBuna npon3soacTea U NpuemMk pabot

CIl424.1325800 Tpy6onpoBoabl MarucTpansHble 1 NpoMbICNoBble Ans HedTn n rasa. [Npou3BoacTeo
paboT No NPOTUBOKOPPO3NOHHOI 3aLLMTe CPeACTBaMM 3MEKTPOXUM3ALLMTbI 1 KOHTPOIb BbINOMHEeHUs paboT
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MpumeyaHue — lNpwn NONB30BAHWM HACTOALLMM CTAHAAPTOM LienecoobpasHo NpoBEpWTE AeWCTBUE CCbINoY-
HbIX CTAHOApPTOB (CBOAOB Npasun) B MHopMauroHHOWM cucteme obLiero none3oBaHna — Ha oduumnansHom cante dege-
panbHOro areHTCTBa N0 TEXHUYECKOMY PEFYNMPOBAHUI0 W METPOMNOMMW B CETU VIHTEPHET UMK NO exerogHomy WHcopmMauu-
OHHOMY yKasaTenio «HaunoHanbHble CTaHAAPThI», KOTOPLIA ONyBNMKoOBaH Mo COCTOAHWMIO Ha 1 AHBaps TeKyLero roga, u no
BbINYCKaM eXeMeCA4YHOro MHOPMAaLMOHHOTO yKasatens «HauwoHaneHble cTaHgapThi» 3a Tekylwmii rog. Ecnu 3amereH
CCbINOYHbIN AOKYMEHT, Ha KOTOPbIA AaHa HegaTMpoBaHHAsA CCbiNKa, TO PEKOMEHAYeTCA MCMoNb3oBaTh ENCTBYIOLLYIO BEP-
CWI0 3TOr0 JOKYMEHTa C y4eTOM BCeX BHECEHHBIX B aHHYH0 BEPCUIO U3MeHeHWA. Ecnv 3ameHeH CCbINOYHbIV JOKYMEHT, Ha
KOTOPLIM AaHa AaTMpoBaHHAas CCblNKa, TO PEKOMeHAyeTCsl UCMOMb30BaTh BEPCUIO 3TOMO AOKYMEHTa C yKa3aHHbIM Bbille
rofaoM yTBepaeHus (NpuHaTua). Ecnn nocne yTBepXAeHWA HACTOALLEro CTAaHAAPTA B CChINOYHbIA AOKYMEHT, HA KOTOPbIN
OaHa gaTMpoBaHHas CCbifka, BHECEHO M3MEHEHMWE, 3aTparvBaloLLEee NOMoXeHWe, Ha KOTOPoe AaHa CChinka, TO 3TO Nono-
XeHue pekomeHOyeTcsl NPUMeHATh 6e3 yyeTa AaHHOro u3MeHeHus. Ecnv cebinoYHblin AOKYMEHT oTMeHeH Be3 3ameHsl, To
nonoxeHue, B KOTOPOM AaHa CChiNka Ha Hero, peKoMeHayeTcs NPMMEHATL B YacTW, He 3aTparnsaroLLei Ty cebinky. Cee-
OeHWA 0 geWCTBMKM CBOAOB MpaBun uenecoobpasHo npoeepuTe B PegepansHoM MHOPMaLMOHHOM hoHae cTaH4apToB.

3 TepMuHbI, onpegeneHnAa N COKpaLeHus

3.1 TepMuHBI N onpegeneHun

B HacToswem ctaHgapTe npumeHeHsbl Tepmubbl no FOCT 9.108, a Takke cnegylowmMe TepMUHEI C COOT-
BETCTBYHOLLMMM ONpeaeneHnsmu:

3.1.1 npotekTop: V3genune, N3roTOBMEHHOE M3 MPOTEKTOPHOrO chnraea, NMPUMMEHAEMOoe ANA 3MneKTpo-
XUMWHECKOW 3aLlnTbl OT KOPPO3uK U MMetoLlee Bonee oTpuuaTenbHbIi MOTEHUKWan, Yem y 3alinaeMoro me-
TannnM4ecKoro COOpPYKeHMs.

3.1.2 cnnae: Matepuan, cocTosLMiA U3 OBYX U Bonee XMMUYECKNX 3MEMEHTOB, M3 KOTOPbIX XOTA Bbl
OOWH SIBNSETCH METanmnom.

3.1.3 npotekTopHbIA cnnaB: Cnnas, NpegHa3Ha4YeHHbIA NS U3roTOBMEHUS NPOTEKTOPOB Pa3nUYHbIX
TUNOpPa3MepoBs.

3.1.4 naccuBauuMsa NpoTeKTopa: YMeHblLUeHWEe CKOPOCTU pacTBOPEHMS NMpoTeKTopa BCNeacTBME Top-
MOXKEHUWA aHOOHOW peakunn MoHM3auMuM MeTanna npu obpa3oBaHMM Ha ero NOBEPXHOCTU NPOAYKTOB pacTBO-
peHus cnnaea.

3.1.5 paGouyui noTeHUUan NpoTeKkTopa: JNeKTPOAHbLIA NOTeHUMan NpoTekTopa, BKMNHYEHHOrO B ranb-
BaHWYECKYIO LeMb, B KOTOPOW NPOTEKaeT 3alMTHbIN UMK UCTbITATENbHbIW TOK.

3.1.6 anekTpoAHbIl (cOBGCTBEHHbIN) NoTeHUMan: Pa3HOCTb 3NeKTPUYeCKNX NOTEHLMANoB Mexay Mme-
Tannom u aNeKTPO4OM CpaBHeHWA B 0ObeMe anekTponuTa.

3.1.7 cakTnyeckan Tokootgaya: KonuyecTBo anekTpuyecTea, obpasyroLeroca npyu aHoAHOM pacTBO-
peHuM eanHULEI Macchl NPOTEKTOpa.

3.1.8 cucTtema aneKTpoxXMMUYeckomr 3awnThl; cuctema 3X3: Komnnekc obopygoBaHusa, obecne4vmBa-
OLLMIA ANEKTPOXUMUYECKYIO 3aLLMUTY COOPYXKEHUSA OT KOPPO3UHK.

3.1.9 xnopcepebpAHLIA NEKTPOA CpaBHEeHUA: ONekTpon CpaBHEHWS, NPeAcTaBnAKLWMIA cobol ce-
pebpsaHLINA cTepXKeHb C HAHEeCEHHBIM CoeM xnopuga cepebpa, pa3amMelleHHbIA B HAChLILLEHHOM pacTBope Xno-
PUCTOrO Kanus.

3.1.10 BcnomoratensHoe obopygoBaHue: ObBopyaoBaHue, NpeacTaBnsawllee MeTannIMyeckne KoH-
CTpyKUMKU/NprMcnocobneHnsa ¢ nnowaibio KOHTakTa ¢ KOppo3WoHHOW cpenoin He Bonee 100 cm2, npegHazHa-
YeHHOEe AN KOHTPOMs WU U3MepeHnsa NapamMmeTpoB 3NeKTPOXUMUYECKON 3aLLUNThI.

n puMmedaHue — K BCnomMoratenbHoOMy 060py,qosano OTHOCATCA AaT4MKK NoTeHUKanoB, YCTpOﬁCTBa KOHTpO-
NnA CKOPOCTU KOPPO3WUKU U T. M.

3.1.11 akTuBaTop npoTekTopa: OOHOPOAHAas CMechk, NpedHasHaYeHHas ans obecneyveHus paBHoOMep-
HOTO PacTBOPEHUSI NPOTEKTOPA U YMEHbLUEHWUS Er0 CONMPOTMEMNEHUS PACcTEKaHWo ToKa.
3:1.42

KaToaHas 3aluTa: SNeKTPOoXUMUYecKas 3aluuta MeTanna, ocyLllecTernsiemMas KaTogHOM MonspusaLm-
ell OT BHEeLUHEero UCTOYHWKA TOKa UMK NyTeM COeOMHEHUS ¢ MeTannom, UMerLuuM Gonee oTpuLaTenbHbIiA
noTeHuMan, Yem y salWwuwaemMoro Mmetanna.

[FTOCT 9.106—2021, cTtatbsa 99]
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3.2 CokpaweHun

B HacToAwem CTaHfapTe npuMeHeHbl cnegyrowmne CokpalweHnsa:

KL, — KOHCTpyKTOpCKasa OOKYMeHTauus;

KW — KBanuuKaunoHHbIE UCMNbITAHUS;
KM — koadhduuneHT nonesHoro JencTBus;
HO — HopmaTuBHbLIE JOKYMEHTHI,

OTK — oTtgen TexXHW4YecKoro KOHTpons;

MA  — nepuoguyeckne UCNLITAHWS,

MKW — nokynHble KOMMMAEeKTYLWWe N3nenus;
NMCHN — npvemo-caaToYHbIE UCMbITAHUS;

TN  — TMnoBbIE UCMbITAHWUS;

TO — TexHU4eckasa JOKyMeHTauus;

TY — TEXHW4YECKME YCrOBUS;

XC3 — xnopcepebpsaHbiii 3NEKTPo CPpaBHEHUA.

4 Knaccudmkauma v ycnoBHoe obosHauyeHue

4.1 HazHa4yeHue NPOTEKTOPORB

4.1.1 MNpoTekTopbl NpeaHasHaveHbl Ans 3NeKTPOXMMUYECKOW 3aLLMTbl NOA3EMHbIX METanmnmM4eckux co-
OpYXEHWA 1 BCMoMoraTensHoro obopyaoBaHusl, a TakkKe BHYTPEHHUX NMOBEPXHOCTEN METANNUYECKUX eMKOo-
cTell (pe3epeByapoB).

4.1.2 TpoTekTopbl NpefHa3Ha4YeHbl ANA CMeLLeHns NoTEHLMana 3allulaeMoro coopyeHus B obnacTs,
npu koTopon Byaet obecneynBaTbes KaTogHas 3awmTa.

4.2 Knaccudunkauumna

4.2.1 Mo Ha3zHa4YeHWD NPOTEKTOPbLI OOMXHbI ObITh BbIMNOMHEHLI:

- ANA 3aWKThl NOA3EMHbIX METANMUYECKUX COOPYKEHW U BCMOMOraTensHoOro obopyqoBaHns B rpyHTE;

- ANA 3aWWThl BHYTPEHHUX MOBEPXHOCTEN MEeTannMy4eckux eMKoCTel (pe3epByapoB).

4.2.2 Mo TvnopasMepam M KOHCTPYKLMAM NPOTEKTOPbl MOryT OblTb BbINOMHEHLI B BUAE OTIIMBOK pas-
NMYHOW reoMeTpuHeckon hopmel, HanpuMep, TpaneuMeBMaHoW, LUNUHAPUYECKOW WU MMETb MHYI0 hopMy B
cootBeTcTBUM ¢ TOCT 26251 1 K[ nsrotoButens.

4.2.3 To HanuumMio akTueaTopa:

- Bes3 akTuBaTopa;

- B KOMMIMEKTE C aKTUBATOPOM (YMaKOBAHHLIA MPOTEKTOP).

4.3 YcnoBHoe oB6o3Ha4YeHue

PBKOMEHﬂyEMBH cxema yCIrioBHOTo obosHaveHun NMPOTEKTOPOB:
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0O603Ha4YeHe HacTosALWEero
cTaHpapTa

Hanuuue aktueaTtopa (ans

ynaKoBaHHbIX NPOTEKTOPOB)

2)

Macca NMPOTEKTOPHOIo cnnaea, Kr

YcnoeHoe 0603HavYeHre opMbl UK TUNa

npoTekTopa 8

Mapka npoTeKkTopHoro crinaea

HaumeHoBaHue NpoOTEeKTOpa

Mpumep ycnoBHOTro obo3Ha4eHuWs MarH1neBoro npotektopa u3 cnnaea MIM1 Tpaneuuesua-
How cpopmel (T), maccoi 20 kr, ynakoBaHHoro (Y) B KOMNMNEKTE C akTMBATOPOM MO HACTOSLLEMY CTaHOapTy:

Maernuesbiti npomekmop MIM1-T-20-Y FTOCT P 9.611—2025

Mpumep ycnoBHoro o6o3Ha4yeHuna MarHMeBoro nporektopa u3 cnnaea M1 ona sawmusl
BcnomoratensHoro obopynoeaHua (BO) no HacTodAweMy cTaHaapTy:

Maezruessit npomexkmop MI1-BO TOCT P 9.611—2025

Mpumep ycnoeBHOro ob6o3Ha4eH s MarHmesoro npotektopa w3 cnnasa MI1 gns BHyTpeH-
HeW 3amTel eMkocTel/pesepryapor (P), maccoin 20 kr no HacTosALeMy CTaHAapTy:

MazHuesbili npomexkmop MI11-P-20 FOCT P 9.611—2025

5 OcHoOBHbIe NoKazaTenu u XapaKTepUuCcTUukun

5.1 lNpoTekTopbl JOMKHEI COOTBETCTBOBATL HACTOAWEMY CTaH4apTy 1 koMmnnekTy K[ narotoBuTens.

5.2 Bo Bpemsa akcnnyaTtauuu paboduili noTeHunan npoTekTopa He AOMKEH U3MEHATLCHA B NONOXUTENb-
Hyt0 cTopoHy Gonee yem Ha 100 mB.

5.3 lNpwv OTKNIOYEHWW OT 3aLLMLLAEMOro COOPYXEHWSA NPOTEKTOP He AOIMKeH NMacCUBMPOBATHCH W MpW
MOBTOPHOM MOAKMIOMEHUN AOMKEH BOCCTAHABNUBATL NMPEXKHIO CWMY 3alWWTHOro Toka B TedyeHue He Bonee
OOHWUX CYTOK.

5.4 KoHCTpyKTUBHbIe TpebGoBaHusA

5.4.1 KoHCTpyKUMA NPOTEKTOPOB LOMKHAa COOTBETCTBOBATb HacTosAleMy cTaHaapTty, a Tawke K[ wm3-
roToBUTENS.

5.4.2 MarHueBble NPOTEKTOPbI, MPUMEHSIEMbIE A1 3aLUTbI COOPYXEHWUIA, AOMKHbI COCTOATL U3 crneay-
IOLWMX ANEMEHTOB:

- pabodero anemeHTa (MPOTEKTOPHOrO cnnaea);

- CTanbHOro cepaevHuka (apmaryphbl);

- KOHTaKTHOrO y3na;

- coeavHuTEenLHoro kabens.

1) Mpu oTcyTCTBUM aKTUBATOPa HE YKa3bIBAIOT.

2) NonyckaeTcsd He YyKasbiBaTh MAacCy NPOTEKTOpa, MPEeAHA3HAYeHHOro [AnA  3aliuThl  BCNOMOraTensHoro
obopynoBaHus.

3) YcnosHoe o6o3HaueHune CpOprl Wnn TUNa NpoTeKTopa B COOTBETCTBUN C noxymeHTaumeﬁ N3roTOBUTENSA.
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Taioke B COCTaB YNakKoBaHHbLIX NPOTEKTOPOB MOTYT BXOAWUTL:

- BraronpoHULaemMbIin MELLOK;

- akTmearop.

5.4.3 lNpoTeKkTopbl, NPUMEHSAEMbIe OnA 3allnTbl BHYTPEHHEW MOBEPXHOCTWM EMKOCTel/pe3epByapoB,
OOIMKHbBI COCTOATHL M3 CAEedyLWUX 3NTIEMEHTOB:

- pabodero anemMeHTa (MPOTEKTOPHOrO Crnaea);

- CTanbHOro cepaevHuka (apMaTypbl N cTanbHOW Tpybbl).

5.4.4 Pabounii anemMeHT NPOTEKTOPOB AOMKEH ObITb W3roTOBNEH METOAOM NUTbA, obecrnevrBarLLnm
3adaHHbIN XMMWUYECKUA COCTaB crnasa, Maccy W pasMepbl NpoTekTopa.

5.4.5 Pabouyasi NOBEPXHOCTL MPOTEKTOPOB A0MKHA BbiTh BU3yanbHO YMCTOW, OAHOPOLAHOIO MeTanmnumye-
ckoro (cepebpucToro) oTTeHka, 6€3 NOCTOPOHHUX BKITKOYEHWA. Ha NOBEPXHOCTU NpOTEKTOpa HEAOMYCTUMbI:

- TPeLLUHbI, LUNaKOoBLIEe BKIIYEHUS;

- nopbl paamepom bonee 3 MM, nNubo, 3aHMMaLLKWe cymmapHo nnowanb 6onee 10 %;

- HannbIBbl UM MECTHLIE YTSHKKW € NepenanoM penbeda bonee 10 mM;

- pakoBWHbI AnameTpom BGonee 3 MM 1 rmybuHon Bonee 2 mMm;

- hrHCOBbIE BKNKYEHWSA B BUAE CEpbiX PA3BOLAOB W NMOTEKOB ¢ pa3Mepom bonee 5 mmM;

- He o4ulleHHble criefdbl Nnpurapa, oKanuHsbl;

- WHble gedeKTbl, BbIBOASLWME pa3Mepbl OTNIMBKX NpOTeKTopa 3a AONYyCTUMbIE Npeaernbl, yCTaHOBMNeH-
Hble K[ narotoBUTEnNS.

5.4.6 BHYTpEHHSIA MakpOCTPYKTypa OTMMBKW O0MKHA BbiTh BM3yanbHO OOQHOPOAHOW BEe3 NMoCcTOpPOHHUX
BKMIOYEHWIA, 33aBOPOTOB KOpoYek (MneH) meTanna.

ianom npoTekTopa OoMmKeH UMeTb PaBHOMEPHYIO CTPYKTYPY 3epHa, OQHOPOAHYIO MO LBETY.

B nanomax npotekTopa He JOMKHbI NPUCYTCTBOBATL!

- LUMaKW, OKUCHbIE NNEHKN U OPYTMe MHOPOAHbIE BKMHYEHUS C NMUHERHbIMKW pa3smepamn bonee 5 mm B
konuuecTse 6onee 3 WT. Ha 10 cM2 NOBEPXHOCTM U3NOMa;

- BM3yaribHO pasnMYnmMble HECMNIOLHOCTU NpUneraHna MeTanna K 3aaknagHow apmaTtype;

- pbixnble cybcTaHUMKM XXenToro ueeTa unuv LiBeTa, OTNIMYHOrO OT LiBeTa u3noma caMmoro Metanna.

5.4.7 lNpenenbHble OTKNOHEHUs Ppa3MepoB NPOTEKTOPOB AOMKHbI cooTBeTcTBOBaTE [OCT 26251. MNpe-
denbHble OTKIIOHEHWSA MaccChl MPOTEKTOPHOro cnnaea (be3 akTuBaTopa, CTanbHOrO cepAeqHuKa, KOHTaKTHOro
y3na u coefuMHUTenbHOro kabens) oT HOMUHANBHOIO 3Ha4YeHnsA OomkHbl cocTtaenaTth —0/+10 %. NpepensHoe
OTKITOHEHWE MAaCChl akTMBaTopa OT HOMMHAIBHOrO 3HavYeHWsA AOMKHO cocTaBnAaTe +10 %.

5.4.8 B marHueBbIX NMPOTEKTOPHbLIX CMaBax MakcuMarbHOe cofepXaHue 3arpsasHsaLLNX NpUMecen,
BblpayKeHHOE B MpoueHTax (Mo Macce), He AOMKHO NpeBbIWaTh Cregywnx 3Ha4eHun:

- xene3o — 0,003;

- megb — 0,004;
kpemHun — 0,04;

- HuKeno — 0,001.

MakcrvmMmansHoe cogepXaHue ocTarnbHbIX NPUMECHbLIX KOMNOHEHTOB He AOMKHO npeBbiwats 0,2 % no
KaXOOMY KOMMOHEHTY.

5.4.9 [Onsa w3roToBneHWs apmaTtypbl NPOTEKTOPOB pPeKOMeHAYeTCs NMPUMEHATL: NMONOCOBOW MpokaTt no
MOCT 103, npoBonoky no MOCT 2333, kpyrnbivi npokat no FOCT 2590, Tpy6el no FOCT 8734 13 ctann Mmapku
Ct3cn no NOCT 380. Apmatypa gomxkHa umeTb nokpbitne L15, L|15xp no TOCT 9.306.

5.4.10 CranbHol cepaevHuK (apmaTypa unu ctaneHas Tpyba) OMmKeH HagexXHo coefuHATLCA ¢ pabo-
4YMM 3NEeMeHTOM MpoTekTopa, obecnevyvBas HageXHblil 3NeKTPUYeCKNA KOHTaKT, KOTOPbIA He JOIKEH paspy-
LWaThCA B Npouecce TPaHCNoOPTUPOBAHUWSA, XPaHEHUSs, MOHTaXa 1 aKcnnyaTauun.

Pasmepbl cTanbHOro cepaedHnka (apmaTtypbl) 4oMmkHb o0ecneYyvMBaTb paBHOMEPHOE pacTBOpeHMe Npo-
TEKTOpa BO Bpemsi akcnnyaTauuu.

BeicTynawwme 3a npegensl paboyero anemeHTa NpoTeKkTopa y4acTKM KOHTaKTHOWM apmaTtypbl SOIDKHEI
BbITh M30MMPOBAHBI.

5.4.11 lNpoTekTopbl, MpUMeEHsieMble ANA 3aWWThl NOA3EMHbIX MEeTanMyYecKnx COOpYKEeHWA, OOIMKHEbI
WMETbL COeAMHUTENBHLIA Kabens ¢ ABOMHON U3oNAUMe, COCTOALMA U3 MHOTONPOBOMOYHbBIX MeAHbIX Xun 0b-
MM CeYeHneM He MeHee 6 MM2.

MpoTekTopbl, NpegHa3HavyeHHble AN 3alUThl BCNomoraternsHoro obopynoBaHus, OOMKHE UMETL CO-
eﬂMHMTe;beIH kabenb ¢ NBOMHON M30MALUMERA U MHOTONPOBONOYHON MEOHOM XWUMOW CeYyeHUeM He MeHee
0,75 mm=.

6
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KnumaTtuyeckoe UcnonHeHne coeamHuTenbHoro kabens gormkHo 6bime YXJT 3 no TOCT 15150 npwn tem-
nepatype akcnnyartauuum oT muHyc 60 °C go nntoc 40 °C.

5.4.12 CoeguHuTenNbHbIA Kabenb OomKkeH cooTBeTcTBoBaTh TpebosaHusam TOCT 31996, a Takke cne-
ayrowuM TpeboBaHUAM:

- VUMEeTb M30MALUMI0 HapY)XHOW 0D0MOYKK U 0BOMOYKM TOKOMPOBOAALLEN UMbl U3 NONMMEPHbBIX MaTepu-
anoB, XMMWYECKN CTOWKMX K BO3AEWCTBMIO MPOOYKTOB peakuWn (B TOM 4Mcne, CoefuMHEeHUA xnopa), obpasy-
OLLMXCA NMPU aHOOHOM PacTBOPEHUW B pa3sHbIX YCMOBUAX 3KCNMyaTalMu: B eCTECTBEHHOM BIAXHOM FpyHTE
(B rpyHTOBOM MPUPOOHOM 3MEKTPONUTE) UMK B MPECHOW BOAE, UMEIOLLMX Pas3NYHble KUCNOTHbIE UMK LLenoy-
Hble XuMundeckne ceoincTea (pH);

- He UMETb TPELLWH, BMATWH, Ny3bIper U Opyrux AeEKTOB Ha NOBEPXHOCTH HapPYXHON 060NoYKN.

5.4.13 KoHTakTHbI y3en pabodyero anemMeHTa C TOKOMPOBOAALLEW XWNOW COeAWHUTENbHOro kabens
OOMKeH DbITh BIMOMHEH C M30MNMPOBaHWEM B 3aBOLACKUX YCINOBUSIX.

5.4.14 TlepexogHoe 3NEKTPUYECKOE COMPOTWMBIIEHME KOHTAKTHOMO y3ra npoTekTopa LOMKHO BbiTb He
6onee 0,05 Om.

5.4.15 ConpoTuBreHue N3onsaunmn KOHTakTHOTO y3na B BO3OYLUHOW CPpeae NpW HOpMarbHbIX KNMMartuye-
ckux ycnosusax no FOCT 15150 gomkHo 61Tk He meHee 100 MOm npu ucneiTatensHoM HanpstekeHun 500 B.

5.4.16 MexaHudeckas NPOYHOCTb COEANHEHUS COeaUHUTENbHOro kabens ¢ pabo4ymMm aNemMeHToM Mpo-
TeKTopa [oImkHa BbiTh Takon, 4Tobbl obecnevyrnBaTh YCTOAYMBOCTb K CTaTUHECKON MEXaHNYECKOW Harpy3ke Ha
paspbiB (pa3pbiBHOMY YCUMIWIO), COCTaBNAL el He MeHee AByKpaTHOW NOMHOM Macckl NpoTekTopa (6es akTu-
BaTopa) B cbope c apmaTypoi u coeguHUTENbHbIM Kabenem, Ho He meHee 200 H. MexaHu4yeckas NpoYHOCTb
coeguHeHUsa coeanHUTernbHoro kabens ¢ pabouyum arnemMeHTOM NpPoTeKTopa, NpedHasHa4YeHHoro Ana 3alwuThbl
BCNomoratensHoro obopygoBaHus, gomkHa b6buiTe He MeHee 50 H.

5.4.17 2nekTpoxnumMuU4YecKkne napameTpbl NPOTEKTOPOB O0MKHLI COOTBETCTBOBAaThL Tabnuue 1.

TaGnuua 1— OCHOBHbIE 3MEKTPOXMMUYECKWE NapaMeTphl MPOTEKTOPOR

CobcTBeHHLIN NoTeHuMan Pabounii noteHuman
dakrtudeckasn
OcHoea npoTekTopa MpATEEEORHARD ciaba NRGTRKTORHONG LTdRA TokooTga4a, A - Ykr Kng, %, He meHee
oTHocuTensHo XC3, B, oTHocuTensHo XC3, B, i Me|’4ee ! £
He Oonee He bonee
[MpoTeKkTopHLINA Munyc 1,4 Munyc 1,3 1350* 60
MarHueBsbliA cnnae

* akTUMyeckas ToKooTAaua ykazaHa npu ucneitatensHom Toke 0,1 mA/cm? (cm. 9.13).

5.4.18 B cnyyae HeobOXOOMMOCTUN CHUXEHWS COMPOTMBIEHWS pacTeKaHWIo ToKa NPOTEeKTOpPLI, MPUMeHS-
emMble AN 3alnTbl OT KOPPO3UK NOS3EMHbIX METaNNUYECKUX COOPYKEHNIW, MOTYT NOCTABMNATLCA B YNAKOBKE C
aKTMBMPYIOLLIE 3acbINKOW (aKTUBaATOPOM).

5.4.19 AkTvMBaTOp OOMKeH NpeacTaBnAaTb COBOM OOHOPOAHYK CMECb, COCTOSLLY M3 BEHTOHMTOBOWM
rmuHbl no FOCT 28177, runca no NOCT 125, cepHokucnoro Hatpus no FOCT 6318 unu cepHOKMCNOro MarHus
no MOCT 4523.

5.4.20 YoenbHoe aneKkTpuyeckoe COnpoTUBNEHWe akTMBaTopa OONMXHO 6biTh He Bonee 1,6 Om - M.

5.4.21 B ka4yecTBe akTuBatopa He JOMYyCKaeTcH UCMOoMb30BaTh KOKCOBYH MENoYb.

5.5 Tpe6oBaHMWA K CbIpblo, MaTepuanam, NOKyNHbLIM U30eNUaAM

5.5.1 Bce martepuane! U KOMMMEKTYOWNE U3OENUHA, NPUMEHSEMbIE ONA NMPOWM3BOACTBA NMPOTEKTOPOB,
OOMKHbl COOTBETCTBOBATbL AEMCTBYOLLMM HaLWOHaNbHbIM W/WNN MEXIOCYOapCTBEHHbIM CTaHA4apTaM, a Takke
K[ Ha npou3BoaMMYI0 NPOOYKLUKIO.

5.5.2 MNpumeHsiemble MKW 1 matepwanbl JOMMKHbI COOTBETCTBOBAaTh TpeboBaHWMAM OENCTBYIOLWKX Ha-
LWOHATBHbBIX W/WIW MEXTOCY4apCTBEHHbIX CTaHAApTOB, TY W3roTOBUTENS M UMEThL CONPOBOAUTENLHBLIA JOKY-
MEHT, NoOATBepPXKA4a WM Ka4ecTBo maTtepuana u/vnu npuemky MK cnyxboin (otgenom) OTK narotoBuTens.

5.5.3 BXOOHOW KOHTPONb KOMMMAEKTYIOLWMX U MaTepuarnoB NpoTEKTOPOB cnefyeT NpoBOAUTbL AN Kax-
00 napTum B cooTBeTcTBUM ¢ TpeboeaHuammn MOCT 24297,

5.5.4 PexkomeHoyemasi YACTOTa MarHWs Ang W3roToBNEHUS MarHMeBblX MPOTEKTOPHbLIX CNMaBoOB — He
meHee Mr95 no FOCT 804.
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Mpwn ncnonb3oBaHUM MarHus Yuctotbl Mro0 nnn Mr80 HeobxoanmMo NPOBOAUTL padhMHUPOBaHWE A0 CO-
OepXaHna NpyuMecen B NPOTEKTOPHLIX Crnfasax, ykaszaHHoro B 5.4.8.

5.6 KOMNNeKTHOCTbL

5.6.1 B koMnnekT NocTaBku NPOTEKTOPOB 6e3 akTuBaTopa AOMKHbI BXOAWUTb:

- MPOTEKTOP C KabenbHbIM BbIBOAOM (A5 NPOTEKTOPOB, YCTAHABMMBAEMbIX B FPYHT);

- PYKOBOZCTBO MO 3KCNnyaTauum Uiy nacnopr;

- HOMEepHOW cepTudUKaT KauyecTBa (NacnopT KayecTBa) MIrOTOBUTENSA, OPOPMIIEHHLIR Ha KOHKPETHYIO
napTUio C yKazaHWeM HOMEpPOB NMaBoK, XMMUYECKOTO COCTaBa, HAaMMEHOBaHWUS W KONUYEeCTBa NPOTEKTOPOB.

5.6.2 B KOMMNNeKT NocTaBKM NMPOTEKTOPOB C aKTUBATOPOM (YNMakoBaHHbIX) AOMKHbLI BXOOUTL:

- MpOTEKTOp € kabenbHbIM BEIBOAOM, YNAKOBAHHLIM BO BNAronpoHULAeMblii MELLOK C aKTUBATOPOM;

- PYKOBOZCTBO MO 3KCMnyaTauum Uiy nacnopr;

- HOMepHOW cepTUdMKaT KadecTea (MacnopT KadecTsa) M3roTOBUTENS, OPOPMITEHHbIA Ha KOHKPETHYHO
napTuio C yKasaHWeM HOMEpOB NIaBOK, XMMUYECKOr0 COCTAaBa, HAUMEHOBAHUS U KONMUYECTBA NPOTEKTOPOB.

5.7 MapkupoBka

5.7.1 Ha pabo4ell NOBEpPXHOCTM KaxQoro npoTekTopa AoKHa OblTb HAaHeceHa 4eTkas MapKUpOBKa C
YyKaszaHuem creaylowmnx gaHHbIX:

- TOBapHLIA 3HAK N3rOTOBUTENS;

- HaumeHoBaHwWe (ycrnoBHoe 0bo3Ha4YeHne) MpoTEKTOPa,;

- Mapka NpoTeKTOpPHOro crnaea;

- HOMEp MnaBKu;

- Macca NpoTEKTOPHOrO cnaea NpoTeKkTopa;

- [aTa U3roToBreHus (MecsL, rog).

MapkmpoBKa Oo/mKHa ObiTe BbINONHEHA NMPU NWTbe. [lonyckaeTcs oTAenbHble Ludpsl U OyKBbl Mapku-
POBKM HaHOCUTb YOapHbIM cnocobom knermamu no MOCT 25726.

5.7.2 Ha kaxablii NpOTEKTOP JOMKHA KPenWTLCS 3TUKETKAa C YKa3aHueM CnegylLwmx JaHHbIX:

- TOBapHbIA 3HAK N3rOTOBUTENS;

- afapec M3rotToBuUTens, TenedoH, dakc;

- e-mail opraHmzauun;

- HaumeHoBaHwue (ycrnoBHoe 0003Ha4YeHne) MpoTEKTOPa,;

- Mapka NpoTEeKTOpPHOro Cnna.a;

- HOMEp NnaBKu;

- Mapka v gnuHa kabens;

- Macca HeTTo (Macca npoTtekTopa 6e3 ynakoBku) u BpyTTO (Macca NpoTeKkTopa ¢ YNakoBKOW) NpoTek-
TOpa;

- [aTa U3roToBneHus (Mecsw, rog).

Donyckaetcs kpenutb BMpKY (3TUKETKY) Ha COEOUHUTENbHbLIA kKabenb.

5.7.3 TpaHcnopTHas MapKWMpoBKa AormkHa ObiTh BbiNONHeHa B cooTBeTcTBMKU ¢ TOCT 14192 ¢ HaHe-
CEHMEM MaHWMYyNALMOHHbIX 3HakoB: Ne 1 «Xpynkoe. OctopoxHo», Ne 11 «Bepx» n Ne 3 «Bepevb oT Bnaru».

5.8 YnakoBka

5.8.1 ¥NakoBKka NMpOTEKTOPOB B TPAHCMOPTHY YNaKoBKYy OOMKHa obecnedmMBaTtb COXPAHHOCTL MpoTek-
TOPOB B YCMNOBUSIX XpaHEHUs! U TpaHcnopTupoBanus B cooTeetcTBum ¢ TOCT 23216.

5.8.2 [1nda coxpaHHOCTW BO BPeMS TPaHCMOPTUPOBAHUSA U XPaHEHWS Kaxablid NpOTEKTOP C akTUBATOPOM
OOMMKEH YNaKoBblBAaTLCHA B MHOMBUAYAMNbHbIA NONMaTuneHoBbin mewok no MOCT 10354. N30nmMpoBaHHbIA Ka-
Benb NpoTekTopa LOMmKeH BbiTe CMOTaH B BYXTY W YNOXEH B TPAHCMOPTHYH YNAakoBKY BMECTE C MPOTEKTOPOM.
HonyckaeTcs pa3melleHne HeCKOMNbKNX YNakoBaHHbIX NPOTEKTOPOB B OHOW TPAHCNOPTHOW YNakoBKe.

5.8.3 [Ing mpoTekTopoB, BbiNyckaeMbix 6e3 akTuBaTopa, nNpefycMaTpuBaeTcHa TOMbLKO TPaHCNOopTHas
ynakoBka. /3onupoBaHHbIi kabene NPOTEKTOPOB OOMKEH BbITb CMOTaH B ByXTY U yNoXeH BMECTe C NpoTek-
TOPOM B TPaHCMOPTHYHK YNaKOBKY.

5.8.4 lNpoTekTopbl HE AOMKHLI CBOBOOHO NepemMelLaThCsi B TDAHCMOPTHON YNakoBKe B NpoLecce TpaHec-
NoOpTUPOBaHUA.

5.8.5 ConpoBoguTenbHas TexHUu4eckasa JOKyMeHTauma (nacnopTa, MHCTPYKLMK, CepTUdUKaTbl) A0MKHa
NocTaBNATLCS B OTAENBLHON BNArOHENPOHULLIAEMOW YNAKOBKE.
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6 TpeboBaHusa 6e3onacHoCTU

6.1 Mo noxapHol BGe3onacHOCTW MPOTEKTOPbl M MaTepuarnsl, NPUMeHseMble ANA WMX WU3rOTOBMEHUS,
OOMKHbI cooTBeTcTBOBaThE TpeboBaHuamM FTOCT 12.1.004 » OTHOCUTLCA K TPYOHOTOPHUYUM UMW HETOPHUYUM
maTtepuanam no MOCT 12.1.044.

6.2 MaTtepuanel, MICMONb3yeMble ANA W3TOTOBMEHUSA MPOTEKTOPOB, NPY COBMIOAEHUN PEXMMOB MX U3ro-
TOBMNEHUSA U XpaHEHUs He AOIBKHbI BbIAENATbL BPEAHbLIX BELLECTB B KOHLEeHTpaLUsaX, OMacHbIX Ans opraHuama
YenoBeka, U Mo CTENeHW BO3AENCTBUSA JOMKHbBI OTHOCUTLCS K YeTBepTOMY knaccy onacHocTu no FOCT 12.1.007
(BelLecTBa ManoonacHkle).

6.3 WM3roToBMTENW OTNWMBOK U3 MPOTEKTOPHLIX CMNABOB AOMKHbI BbINOMHATL TpeboBaHua NOCT 12.3.027.

6.4 Mpwv npoBegeHMn NOrpy304YHO-Pa3rpy304HbIX paboT JomkHbl cobnaaTtees obwre TpeboBaHma Bes-
onacHocTK, ycTaHoeneHHble FTOCT 12.3.009.

6.5 He gonyckaeTtcsl MCNONb30BaTh MPOTEKTOPLI B KAYECTBE 3aLUUTHOrO 3a3eMIeHUs 3NeKTpPOyCTaHOBOK.

7 TpeboBaHuA OXpaHbl OKpYyXakLwen cpeabl

7.1 Bce BuObl NPOTEKTOPOB OOMKHbI BbITb 6@30NacHbIMKW B 3KONOrMYECKOM OTHOLUEHWM, HE A0MMKHbI Ha-
HOCWUTb Bpe[n OKDy)KaPOLLIeF‘I cpene, 300poBbH YENOBEKA MNMPWN NCNbITAHUAX, XPaHEHUW, TPAHCNOPTUPOBaHNK K
aKCnnyatauynun.

7.2 Tlo oKoOH4YaHuK SKCNNyaTauln NpoOTEKTOPOB cneynarbHaa yTurinsauuna He Tpeﬁyemﬂ.

8 lMpaBuna npuemkun

8.1 O6wwme npaBuna

8.1.1 MNpw ocBoeHWM Npon3BoACTBa (MOCTAHOBKE Ha MPOWM3BOACTBO) NPOTEKTOPOB M3rOTOBMTENEM OOMK-
Hbl npoBoanTecs KM cornacHo MOCT P 15.301—2016 (pasgen 8) ans onpegeneHys roTOBHOCTH U3rOTOBUTENS
K MPOMBILLMIEHHOMY NPOWU3BOACTBY NPOTEKTOPOB.

KonuyecTteo obpasuos npotekTopoB Ans KW ycTtaHaBnuBaeT M3roToBUTENb U yKa3biBaeT B NpoOrpamMmMe 1
meToauke K wnwu B K[l narotoButens.

Pesyneratel KM npotekTopos oopMNsAlT akToM, MOAMUCAHHBIM U YTBEPXAEHHBIM B YCTAaHOBINEHHOM
uarotoeuternem nopsagke. K akty gomkeH npunaratbcs npotokon KA.

MpoTekTopkl cunTatoT Beigepkaswumn KW, ecnv nx xapakTepucTUKU COOTBETCTBYIOT TpeboBaHUAM Ha-
cToswero ctaHaapTta u K[ nsrotosutens B o6beme KW.

8.1.2 lNpu ycTaHOBMBLUEMCS NPOM3BOACTBE NPOTEKTOPOB OOMKHbI NPOBOAUTLCHA CRedylLWKUe UChbITa-
Husa cornacHo MOCT 15.309:

- npuemo-cgato4Hblie (MCK);

- nepuogudeckue (MA);

- Tunoeble (TW).

8.1.3 TICW npoTeKkTOpOB O0MKHbI NPOBOAWMTLCA WM3rOTOBUTENEM C LUENbI NPOBEPKW COOTBETCTBUSA W3-
rOTOBMEHHbLIX MPOTEKTOPOB TpeboBaHWsIM HacToAlero ctaHgapTa n K[ narotoButens.

MCW nognexaT NnpoTeKTOpbl B KONUYECTBE HE MeHee 3 % OT BhiNyLLEHHON NapTu, HO He MeHee 3 LWT.

8.1.4 MW npoBogAT He pexe 4YeM OOuH pas B NATk feT Ha obpasuax, npowefwwux NCH B obbveme, ycTa-
HOBMNEHHOM B Tabnuue 2.

Mo TpeboBaHWio 3aKkasumka JOMNycKaeTca NPOBOAUTE SMEKTPOXMMUYECKNEe UCMBITaHWUsS Nno NyHKTy 12 Ta-
Brvubl 2 ¢ NepMoguMYHOCTBLIO HE peXe OAHOro pasa B rog ¢ opopMneHneM NpoTokona.

8.1.5 TV npoBoasAT B cny4yae U3MeHeHW, KOTOpPbIe MOTYT MOBMUATL HA TEXHWYECKME XapaKTepUCTUKK
unn 6e3onacHocTb MPOTEKTOPOB (CMEeHa NOCTaBLUMKA CbipbA, U3BMEHEHWE TEXHONMOTMM U3rOTOBMNEHUA U T. A4.).
Ansa T wnarotoButens paspabaTbiBaeT OTAENMbHY NporpaMMy WCMbITaHWA, B KOTOPOW ykasbiBaeT nognexa-
LMe KOHTPOIK NMoKa3aTenuy U KoNMYecTBO NoANexalMx UCnsITaHuio o6pasLos.
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Tadtnuua 2— Buabl M MeTo4bl UCMLITAHWIA NPOTEKTOPOB

KoHTponupyemelil napameTp/nokasaTents

CTpYKTYPHbIV aneMeHT
cTaHgapTa, coaepallum

Buo ucneitaHua

TexHudeckne TpeboBaHus
MeTOM NCNbITaHns ncun N T™™
1 BHeWwHWA BMO N KOHCTPYKUMA NPOTEKTOPOB 54.1—54.5 9.2 + + +
2 [abapuTHble pasmepsbl 54.7 9.3 + + +
3 Macca 54.7 9.4 + + +
4 KomMnnekTHocTb 5.51,5.5.2, 9.5 + + +
55.4,5.6

5 MapkupoBka 5.7 9.6 + + +
6 YnakoBka 58 9.7 + + +
7 XMMWUYecKUid cocTas crnnaea NpoTeKTopoB 54.8 9.8 + + +
8 YoenbHoe anekTpu4eckoe CONpoTUMBIEHWE aKTUMBaTO- 5.4.20,54.21 9.9 + + +
pa NpPoTEKTOPOB
9 lNepexooHoe 3NEKTPUYECKOEe CONPOTUBMEHWE KOH- 5.4.14 9.10 + + 2
TaKTHOro yana
10 ConpoTueneHve U3onsaumMM KOHTaKTHOro yana 5415 9.1 + + +
11 MexaHun4yeckas NpoYHOCTL Yana KpenneHus kabens 5.4.16 9.12 - + +
12 3HaveHua pabouvero noTeHuwana, aKTUYECKON 5417 9.13 - + +
TokooTaaqm 1 Kra
13 CKNOHHOCTb K NaccuBaunm 52,53 9.14 - + +
14 CobCcTBeHHbIE NOTEHUManNbI MPOTEKTOPHLIX crnaeos | 5.4.17, Tabnuua 1 9.15 - - +
15 Hanuyue rasoBbix NYCTOT B NPOTEKTOPHOM CNniaee U 5.4.6 9.16 - + +
npwuneraHue cnnaea k apmaTtype
16 Bo3gelcTBMe BepxHEro 3HadeHus TemnepaTypbl 10.2, 10.6 9.17 — + +
OKpYXaloLLein cpefbl Npu aKcnnyaTauum
17 BosgelcTBME HWKHEr0 3Ha4YeHWs TemnepaTypbl 1.4 9.18 - + +
OKpYXaloLLEN Cpeabl Npu aKkcnnyaTauun
18 BosgelctBuMe HWxHero 3HadeHus Temnepatypsol [ 10.2, 10.3, 10.6 9.19 - + g
OKpYXaloLLen cpeapl Npyu TPaHCNOPTUPOBAHUA U XpaHe-
HUK
19 CTOMKOCTb K BO3OENCTBMIO BHELLHUX MEeXaHWNYecKnx 1.3 9.20 - + +
hakTopoB Npw aKcnnyaTauuu
20 YCTOMYMBOCTL B YMAKOBKE K BO3OEWCTBUMKD MeXaHW- 10.2 9.21 - + +
Yeckmx hakTopoB Npy TPaHCMOPTUPOBAHUM

10

GostExpert.ru

https://GostExpert.ru/gost/gost-9.611-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70448
https://gostexpert.ru/gost/gost-9.611-2025?utm_source=pdf&utm_medium=70448&utm_term=page

FOCT P 9.611—2025

9 MeToabl MCNBITAHWUHA

9.1 lMNpw NpoBedeHMM UCMBITAHWA NMPUMEHRAIOT CPpeAcTBa M3MEepEeHWA, MpolledlMe MeTpPOIorM4ecKyto
noBepKy B ycTaHoBNeHHOM nopsake. Keanudukauma nepcoHana, NpoBOASALLErO UCNbITAaHUA, OIKHA onpeae-
nsTbeA uarotoeuTenem c ydetom FOCT 12.3.009.

9.2 BHelIHUIA BUL

MpoBepKy COOTBETCTBUS BHELIHErO BMAA W KOHCTPYKLMKW MPOTEKTOPOB MPOBOAAT CMUYEHWEM C Oei-
cteytowten KO n ceptucbnkatamm kadectea. KOHTponb Ka4ecTBa NpOTEKTOPOB NO BHELUHEMY BMAY NPOBOOSAT
BM3yansHo 6e3 MCNonb20BaHWA ONTUYECKUX CPeacTB NpW paccesHHOM eCTECTBEHHOM UMW MCKYCCTBEHHOM
OCBELLLEHWMU.

MpoTeKTOp CYUTAIOT BbIOSPXKABLUMM UCMBITAHUS, ECITA BHELLUHWA BUL N KOHCTPYKLMSA COOTBETCTBYHOT Tpe-
6oBaHuam 5.4.1—5.4.5.

9.3 NabapuTHbie pa3mepbl

Mpoeepky raBapuTHbIX pazMepoB MNPOTEKTOPOB MPOBOAST C WCNOMNb30BAHWEM LUTAHTEHLUMPKYNS
Ly 1-300-0,05 (unwn aHanoru4vHoro) no FOCT 166 v nameputensHon pynetku no MOCT 7502. NpoTekTop cyn-
TaloT BblAEPKaBLUMM UCMBITAHWA, eCni rabapuTHbIE pasmepbl COOTBETCTBYHT TpeboBaHmam 5.4.7.

9.4 Macca npoTeKkTopa

[MpoBepKy Macchl NPOTEKTOPHOIO chfaBa NpoTekTopoB (Des akTMBaTopa, CTanbHOro cepaeyHuka, KoH-
TakTHOro y3na u coeuHWTENbHOro kabens) NpoBOAAT B3BelwMnBaHMeM Ha Becax no NOCT P 53228 knacca
TouHocTu He Huxe |l npu macce npotektopoB oo 1 kr. [pu macce npotektopoB Bonee 1 kr gonyckaercsa uc-
nonb3oBaTh Beckl Knacca To4HOCTH |l MpoTeKkTop CUMTAaOT BhiAepXaBLUUM UCNbITAHUA, eCN Macca NpoTek-
Topa cooTBeTcTByeT TpeboraHuam 5.4.7.

9.5 KoMmnnekTHocTb

ﬂpoaepKy KOMMNNEKTHOCTU NPOTEKTOPOB NPOBOOAT BU3YyalbHO, ClIMYeHNEM C*)BKTVIHECKM npeobABrieHHO-
ro KOMMIekKTa NnoCTaBKM NPOTEKTOPOB C YKa3aHHbIM B HACTOALLEeM CTaHOapTe n/mnm Kﬂ,, ﬂpeﬂCTaBﬂeHHOﬁ naro-
TOBUTEIEM. npOTeKTOD CHUTAKT BblAepXKaBLWMM UCNbITAHWA, €CITM KOMNIEeKTHOCTL COOTBETCTBYET yKa3aHHOl71
B:5:5:1, 5.5.2, 5.54,:5.6

9.6 MapkupoBkKka

[MpoBepKy MapKMpOBKWM MPOTEKTOPOR NPOBOLAT BU3yanbHO Ha COOTBETCTBMUE TpeboBaHNAM HACTOALLLErO
ctangapta n K[ narotoBmTens.

Ha ynakoBky gomxHa ObiTb HaHeceHa MHOPMaLMOHHO-NPeaynpexaanLlas TpaHCNopTHass MapK1upoB-
ka cornacHo MOCT 14192, HacToswemMy ctaHgapTy v K[ narotoButens.

[MpoTeKkTOp CYMTAlOT BbiAEPXKaBLUMM WCMNbITAHUA, ECMM MapKUPOBKA cOOTBETCTBYET TpeboraHusam 5.7.

9.7 YnakoBka

[MpoBepky npoTekTopoB 6e3 akTMBaTOpa, YNakoBaHHbLIX MPOTEKTOPOB C akTMBATOPOM WU TpynMnbl Npo-
TEKTOPOB B TPAHCMOPTHOM YNaKoBKe NMPOBOAAT BU3yarnbHO CrivdeHuem hakTU4eckon ynakoBKW C YKa3aHHOW B
MOCT 23216, HacToaweM cTaHgapTe u KO narotosutens.

JKcnnyaTayunoHHasa OOKyMeHTaunsa Ha NpoTEKToPbI (MacnopT, PYKOBOACTBO MO 3KcnnyaTaunm unmn obbe-
AWHEHHBIA GOKYMEHT W Apyrie OOKYMEHTHI) JOIkHA ObiTh ynakoBaHa B QOMOMHUTENBHYIO BRarosawmweHHyo
yMakoBKY ¥ NMpu NOCTaBKe BNOXEHa B yNaKOBKYy NPOTEKTOPA. YNakoBka (TpaHCnopTHas ynakoBKa) MpOTEKTOPOB
[JOMKHa COOTBETCTBOBATL yKasaHHOW B HacToslweM cTaHgapte v KO narotosutens. [NpoTekTop cUMTalT Bbl-
OepXKaBLUWMM UCNbITAHWA, eCNW yNakoBKa COOTBETCTBYET TpeboBaHmam 5.8.

9.8 XMMunyecKkni cocTaB NPoTeKTopa

[MpoBepKy XUMWYECKOro cOCTaBa MPOTeKTOpa OCYLLecTBNAIT aTOMHO-3MWCCUOHHBIM METOA0M Chek-
TpaneHoro aHanusa no NOCT 851.10, TOCT 7728 unu no MeTogukam, aTTECTOBAHHbLIM rOCYOapCTBEHHLIMM
cneunann3vpoBaHHbIMK OpraHM3aunMsaMy, akkpeaMTOBaHHbLIMUM Ha NpaBo NpoBedeHMs aTTecTauum MeTOoOUK
UCMNBITAHUA U METOLOB U3MEPEHUNA.

11

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 15/ 32
CrtpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-9.611-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70448
https://gostexpert.ru/gost/gost-9.611-2025?utm_source=pdf&utm_medium=70448&utm_term=page

FOCT P 9.611—2025

Martepuan cnnaea NpoTekTopa CYMTAaKT BblAEPXKaBLUMM MPOBEPKY, ECMM ero XMMUYEeCcKWidi cocTaB Co-
OTBETCTBYET COCTaBY, ONpeLeneHHOMY U3roTOBUTENeM NpPOTEKTopa, a KONMMYeCcTBO NPUMeCcei COOTBETCTBYET
TpeboBaHuam 5.4.8.

9.9 YoenbHoe anekTpU4YyecKoe CONpoOTUBIieHWe akTuBaTopa

MpoBepKy yOenbHOro anekTpMyYecKkoro CONpoTUBMNEHWS akTMBaTopa NPOTEKTOPOB onpenenstoT nabopa-
TopHbIM MeTogoMm cornacHo FOCT 9.602—2016 (pasgen A.2). OTobpaHHyo npoby akTuBaTtopa cMayvBakT
OVCTUMNMPOBAHHOW BOAOW A0 NOMHOro HacklweHusa (He meHee 20 % no macce).

3HaueHWe yaenbHOro 3NeKTPUYeCcKoro CONpoTUBMNEHUS aKkTUBATOpa He AOMKHO MpeBbIlaTh 3HAYEHMWS,
ykasaHHoro B 5.4.20.

9.10 MNepexogHoe aneKTpUYECKOE CONPOTUBINEHWE KOHTAaKTHOro y3na

I'IpOBepKy nepexogHoro anekTpn4ecKkoro ConpoTuBeHUA KOHTAakKTHOMo yana npoBogAaT C NOMOLWBHO MUI-
nMoMmMeTpa. M3MG‘DEHME NPOBOOAT MeXAY NOBEPXHOCTbLK MPOTEKTOPa BOMM3M KOHTAKTHOrO y3ana u Tokonpo-
BOASILLEN XUMOW COEOUHUTEINBHOIO Kaﬁeﬂﬂ, He NMpucoeguHeHHOro K KOHTakKTHOMY Y3ny. Cxema n3aMepeHuna
nepexogHoro afekTpu4eckoro conpoTBineHnd KOHTakKTHOMO yana npeacTtaBiieHa Ha pUCcyHKe 1.

3

1 — pabo4nid aneMeHT NPOTeKTopa; 2 — KOHTaKTHLIA y3en; 3 — MunnvomMmeTp; 4 — coeguHuTenbHbivi kabenb npoTekTopa; 5 — mecta
NOAKIOYEHUA KOHTAKTOB MUNNMOMMETPA

PlﬂcyHOK 1 — Cxema N3MepeHWUA NepexogHoro anekTpmM4ecKoro ConpoTueneHAa KOHTakTHOTO yana

lMepexogHoe anekTpU4eckoe CONpoTUBIIEHME KOHTAKTHOTO y3na R OmM, BbIYUCTIAKT MO cbopmyne

kab.ysna’

L
R«a6.ysna = Raam =P~ S’ (1)

roe R, — COMPOTVBIEHWNE, U3MEepeHHoe MUNnMoMmeTpom, Owm;
p — yoenbHoe 3nekTpu4eckoe ConpoTueneHne mean, pasHoe 0,0175 (Om MMZ)/M;
L — anvHa coegnHuTensHoro kabens, m;
S — ceyeHue coeMHUTENbHOrO Kabens, Mm2.
[MepexofHoe 3MeKTpUYecKoe COMpPOTUBIEHWE KOHTAKTHOrO y3ra npoTeKTopa AOMKHO COOTBETCTBOBATh

TpeboBaHusM 5.4.14.
9.11 3nekTpu4eckoe COMpPOTUBNEHUE U3OMNSALUMN KOHTAKTHOrO y3na

[MpoBepKy 3NeKTpUYeckoro cornpoTUBMNEHWUS] M30MALMM KOHTAKTHOMO y3na npoBoOsAT C MOMOLLLIO Mera-
OoMMeTpa npu ucneiTarensHoM HanpsxeHun 500 B. MNepen naMepeHuem nNpoBOgAT BU3yanbHbIA OCMOTP M30-
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NAUMW KOHTaKTHOIO y3ara Ha Hann4ue I'IOEIDE)K,EIEHMI?'I. MSMEDEHVIQ MPOBOOAT MeXOy TOKOI'IpOBO,E[FILLI,Eﬂ KWUMNOW
coeanHUTEeNnbHOro KaGEJ’IH, He NPpUCOeJVMHEeHHOIo K KOHTakTHOMY y3ny, u n30nAUnen KOHTaKTHOTO yana He Me-
Hee 4YeM B NMNATU TOHKAX, PacnonoXXeHHbIX Mo nepnMmeTpy KOHTakKTHOro yarna. PaccTtosiHne MeXay NMpoTeEKTOPOM
W TOYKOWM n3MepeHna OOJTKHO ObiTb He MeHee 10 MMm. Cxema M3MepeHna CONnpoTUBIEHUA KOHTaKTHOIo yana
npencrtaBneHa Ha PUCYHKe 2.

1 — pabouui anemMeHT npoTekTopa; 2 — W30MNAUMA KOHTaKTHOro yana, 3 — meraoMmmerp; 4 — MecTa MNOAKIHYEHWs KOHTaKTOB
MeraomMeTpa; 5 — coeguMHUTENbHbIV Kabenb

PVICVHDK 2 — Cxema N3MepeHUA 3NeKTPUYEeCKOro ConpoTuneneHna n3onaumm KOHTakTHOro yana

[MpOTEKTOP CYUTAOT BbIAEPKABLUMM WCNbITAHWE, ECMM COMPOTUBMEHWE Ero W30MNsAuMM COOTBETCTBYET
TpeboeaHuam 5.4.15.

9.12 MexaHuueckaa NPpoYHOCTb y3na KpenneHusa Kabens

9.12.1 MNpoBepKy MexaHU4YecKOW MPOYHOCTU y3na kpenneHus kabens npoTtektopa (bes akTueaTopa)
NPOBOAAT Ha CTaLMOHapHOM NpUcnocobneHnn ogHMM M3 ABYX CnocoBoB.

9.12.2 MepBbIX cnocob

K kabento npoTekTopa NpUKPennsawT rpy3, Co3AatLLniA YCTAHOBMEHHY HArpy3Kky (yCunme Ha paspeis) B
OCEBOM HanpaeneHun.

Ycunue Ha paspeiB F, H, BIMUCHAT No hopmyne

F=2mg, (2)

rAe m — Macca nNpoTeKTopa C KOHTaKTHLIM Y3MOM U coeaMHUTeNbHbIM kabenem (6e3 akTusaTopa) Kr;
g — ycKkopeHue cBoGOAHOMO NajeHus, cocTasnsiiollee (OKpyrneHHo) 9,8 m/c?.

lpy3 Ge3 pbiBKOB OMycKalT BHW3. B HarpyeHHOM COCTOAHWW y3en KpenneHus kabens npoTekTopa
ocTaensaT Ha 10 MUH, MO NPOLUECTBMM KOTOPEIX FPY3 CHUMAIOT.

Y3en kpenneHus CoeauMHMTENbHOro Kabens k pabodemy aneMeHTy (KOHTakTHOMY CepaevHMUKY) NpoTek-
TOpa JOMKEH BblAEPKMBATL YKa3aHHOE YCUIME Ha paspbiB.

9.12.3 BTopo# cnocob

MpOTEeKTOp 3aKPennsAKT Ha UCNbITAaTENBHOM CTEHAE B BePTUKANBHOM (CM. PUCYHOK 3) UMK rOpU30oHTanb-
HOM MOMNOXKEHWU, B 3aBUCMMOCTU OT KOHCTPYKLIMM UCMbITATENBHOMO CTEHAA.
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VAR S A S 4

BN

s
1 Rl

1]
VAV AV AV e v a4

1 — pabo4nn anemMeHT MNpoTekTopa; 2 — KOHTaKTHbIA y3en; 3 — coeAuHWTenbHbIA Kabenb;, 4 — guHamomMmeTp; 5 — Harpyso4Hoe
YCTPOWCTBO; 6 — UCMbITATENLHBIW CTEHA

PucyHok 3 — Cxema ycTaHOBKM N5 NOBEPKU MEXaHMYECKOW MPOYHOCTU COEAUHEHNA COedMHUTENbHOrO Kabens
c pabo4mm anNeMeHTOM MpPoTeKTopa Ha UCTbITaTeNbHOM CTEHAE (3akpenneHne B BepPTUKaNbHOM MOMNOXeHK)

cnone3ysa Harpy3o4yHoe yCTPOWCTBO, MOCTEMNEHHO CO34al0T MEXaHWYECKYH0 Harpy3Kky Ha pa3pkliB 40 3Ha-
YeHusl, YKasaHHoro B TY M3roToBMTENS, HO HE HMKe YCTaHOBMEHHOrO B HacToswem ctaHgapTe (cm. 5.4.16).
Ycunue, co3gaBaeMoe Harpyso4yHbIM YCTPOWCTBOM, KOHTPONMUPYOT OAWHAMOMETPOM Kracca TOYHOCTW 2 Mo
FOCT 13837. MNMocne QoCTUXEHWS 3HaYeHUs1 MexaHWYecKol Harpy3ku, ykasaHHon B TY, janbHelwee yBenu-
YeHue npekpallalT. 3aTem NPOTEKTOP NoA AeWCTBMEM MEXaHUYeCcKon Harpy3kv BelgepxusatoT 10 MuH, nocne
Yero NNaBHO CHWXAKT HarpysKy 4O MOMAHOI0 MpeKkpalleHns MexaHU4ecKoro BO3gencTeums.

9.12.4 B npouecce ucnbiTaHna nobbiM M3 BbllWEyKa3aHHbIX CNOCOBOB KOHTPOMWMPYIOT Hanmuyne npu-
3HaKOB OTpbiBa COeAVMHUTENbHOro Kabens, nosiBNeHue TpelnH u/unu pa3pbiBOB MO Bced AnuHe kabens u
W30MALMN KOHTAKTHOTO y3na.

Mo OKOHYaHUW UCMbITaHWSA OCYLLECTBNAIT BU3yanbHbll OCMOTP y3na kpenneHusa kabens u camoro kabe-
N4, a TakKe BbIMOMHAKT NPOBEPKY NEPEXOAHOro CONPOTUBIEHNS 3NEKTPUYECKOrO KOHTaKTa COeaWHUTENBHOTO
kabens c pabounm anemeHTOM npoTekTopa. flehopMaumsa u MexaHudeckne NoBpeXaeHns KOHTaKTHOrO y3na,
yyacTKka ero repMeTu3aumm, a Takke camoro kabens, obHapyXeHHble Mpu BU3yanbHOM OCMOTPe, He Jornycka-
oTCH.

9.12.5 MexaHnyeckas NPOYHOCTb KOHTAKTHOMO y3na NpoTekTopa QOoMKHa COOTBETCTBORaTL TpeboBaHm-
am 5.4.16.

9.13 PaGouui noteHumnan, hakTuyeckas Tokoorgaya u KN

9.13.1 CywHocTbL MeTOoOoB

Pabounii noTeHUMan MaTepuana npoTekTopa onpeaensoT oTHocuTensHo XC3 npy aHOOQHOW nonsapuaa-
LMK UCMbITaTeNbHbIM TOKOM B BbIDpaHHOM NpOMexyTke BpeMeHuW. Micnonb3ytoT XC3 no FOCT 17792.

DakTMYeCKy TOKOOTOady MaTtepuarna npotekTopa onpefensatoT Kak OTHOLLeHUWe KoMU4ecTBa arekTpu-
4ecTBa, NpoweaLlwero B uenu, K ybbsinu maccel ucnsiTyeMmoro obpasua, npousoLleslien 3a BpeMs UCnbITaHus.

KM onpegensoT Kak oTHoweHne hakTUYecKon TOKOOTOa4YM K TEOPETMYECKON.
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9.13.2 O6pa3ubl ANA UCNbITaHWNA

9.13.2.1 Konun4yecTBO MCNbITYeMblX OQHOBPEMEHHO 06pa3yuoB A0MKHO BbiTb HE MEHEE TPEX Ans Kaxao-
ro Tuna NpPoTEKTOPHOro cnnaea. Mpu 3TOM NS KaXA0ro Tuna UCMbITYEMOro cnnaea AomkeH bbiTe Npegycmo-
TPEH OOUH KOHTPONbHLIA 0bpaseLl, NOeHTUYHLIA UCNBITYEMbLIM MO XUMUYECKOMY COCTaBy, (pOpMe, reoMeTpu-
YeCcKUM pasmMepam, COCTOSIHWUI0 U 0BpaboTke NoBepXHOCTU. KOHCTPYKLUUA U pasMepkl UCMBITYeMbIX 00pa3LoB
OOMKHBI COOTBETCTBOBATL PUCYHKY 4.

9.13.2.2 N3roToBneHHble 0bpasubl OOSTKHbI UMETH YETKYID MapKupOBKY, PasnuYMMyt0 Ha BCEX CTagmsix
NpoBeaeHus ucnbiTaHia. [lonyckaeTcsl HAHOCUTb MapPKWPOBKY Ha MeaHbI NPoBoA B BUAE BUPKK, OTMETKM 1 T. M.

4

10 £ 1

MW
S

\\\\
N

@12,7+0,2

1 — pabounii anemeHT NpoTeKTopa; 2 — U3onupyemas NOBepXHOCTL; 3 — wanba; 4 — cransHas wnunbka (bont M4); 5 — n3onuposaHHbI1
npoeof

PwucyHok 4 — KoHCTpyKUMS U pekoMeHayeMble pa3mepbl 06pa3uoe ana namepeHna pabodero noteHumana, hakTnyeckon
ToKooTAa4M 1 KIMNA
9.13.3 O6wue TpeboBaHUA K UCMbITAHUAM
OcHoBHbIE nNapaMeTpbl WUCMLITAHUA 3MNEKTPOXUMUYECKUX CBOWCTB MPOTEKTOPHLIX CMNIMABOB YKa3laHbI
B Tabnuue 3.

Tabnuuya 3 — OCHOBHbIE NapaMeTpbl UCMLITAHWA INEKTPOXUMUYECKNX CBOWCTB MPOTEKTOPHLIX CMjlaBoB

MNoTHOCTL aHoA4HOro Yucno [MpoaoMmKNTENBHOCTL

Toka,") MA/cm? o6pazuos., Wr. WCMBITAHNS, CyT MNpumevanme

dopma v pasmepkl obpazua

LIMnMHAP C BHYTpeHHe#H peabboit M42):
- guameTp (12,7 £ 0,2) mm; 0,10 + 0,02 43) 14 (+1 )
- BbicoTa (152,0 £ 0,2) mm

1) MnoTHOCTL aHOAHOIO TOKA BBIMMCIAT UCXOASA M3 HaYanbHoW nnowaan pabodeil NOBEPXHOCTH 06pa3LOB.

2) Ins vcnbiTaHui NpeanoYTUTENbHO MCNOMNbL30BaTh 06pa3Lbl, NoNyYeHHble MMTEM B (OOPMY C NOCMeOyoLLEei Nerkon
MexaHu4yecko obpaboTKoW NOBEPXHOCTU (yAaneHue NUTHUKOB W T. n.). Mpu mMexaHudeckor obpaboTke Heobxogumo
u3beraTb cMnbHOro HarpeBa 0bpasuoB (TemnepaTypa HarpeBa obpasuoB gomkHa BeiTe He Bonee 150 °C).

3) Tpn o6paaiia — ANs NPOBEAEHNS UCTILITAHWIA, OAUH 0Bpa3el] — B KAYECTBE KOHTPOMLHOTO.

4) Sy — nnouwlads Kartoda; S, — nnolade ofpasua npoTexkTopa.

Mnowanb kaTona
S,/S, = 104
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9.13.4 Tpe6oBaHuA K ucnbiTaTenbHOMy 060pygoBaHUIO U MaTepuanam

9.13.4.1 VcnbiTatensHasi yCTaHOBKa OOMKHA BKOYaTh B cebs:

- WCTOYHUK MUTaHUA, cnocobHbIA obecneunTs B Lenu nogaepxaHue NOCTOSHHOIo Toka HeobXoaumoin
CUNBbI;

- Npubop ANa perucTpauumn KonM4ecTea aNekTpuYecTsa (PErMCTPUPYOLLMIA BONETMETP, YCTAHOBMEHHbIN
Ha pe3ncTope N PErncTPUPYLWNUA MUNNInaMnepMeTp);

- CpeAcTBa M3MEPEHWUI CUIbl TOKA M HaNPsKeHNs;

- MUCNbITATENbHbIE EMKOCTU C 3NEKTPONUTaMM;

- KaToabl.

9.13.4.2 EmkocTu gna pasmelleHusa obpasLoB NnpoTekTopa

EmkocTu ans pasmelleHuss ncnbiTaTenbHbIX 06pa3LoB NpoTekTopa OOMXHbI 0bnagaTbk 4OCTATOYHON
BMECTMMOCTLIO [fA MOMELLeHNss B HMX Heobxogumoro komudectsa anektponuta (cM. 9.13.4.4). EMKocTu
LOMKHbI BbITh BbINMOMHEHbI U3 XMMUYECKU CTOMKOMO M MHEPTHOTO MO OTHOLUEHUIO K 3NEKTPoNUTY MaTepuana c
Y4€TOM M3MEHEHUS ero cocTasa B NPoLEecce UCMbITaHWs (Hanpumep, NONMMEPHOro UMK CTEKMSIHHOIO).

9.13.4.3 Katoasbl

B kaxpgol emMKoCcTW pa3mellarT Katon M3 YrmepoaMCTON CTanu, NOBEPXHOCTb KOTOPOro A0MKHa BbiTh
3auylleHa oo meTannuyeckoro briecka n obeaxupeHa cnuptoM. lNnowans KaTogoB OOMKHA COOTBETCTBOBATL
Tabnuue 3.

KaToabl 4OMKHbI MMETL M30NUPOBAHHLIN OT SNEKTPONMTa KOHTaKTHbIA y3en 1 kabenbHbli BbiBOA.

Heobxoaumo obecneynTs OTCYTCTBME METaNIMYECKOro KOHTakTa Mexay KaTogoM WM UCTbITyeMblM 00-
pa3uoM Ha NPOTSXEHUM BCEr0 UCMBITAHUS.

9.13.4.4 TpeboBaHWs K 3NEKTPONUTY

SNeKTPOnuT TOTOBAT PAacTBOPEHUEM XMMUYECKUX PEAKTUBOB CO CTEMEHbLH YNCTOThl HE HUXe «Y. 4. a.»
B AUCTUIITMPOBAHHON BOAE.

BsBeluMBaHne XMMWYECKMX PEaKTUBOB CreAyeT OCYLLEeCTBMATb Ha Becax C MorpelHocTelo He Gonee
0,1 r unu He Gonee 1 % (0TH.) (BLIBMPAIOT MEHbLUEE U3 ABYX).

CocTaB anekTponuTa aAnsa UcnsiTaHuii MarHMeBLIX MPOTEKTOPHBLIX CNNABOB, NPpUBeaeH B Tabnuue 4.

Tabnuua 4 — XMMWYECKWIA COCTaB anekTponuTa

Xummndeckasn chopmyna

KoHueHTpauwns, r/igm3
KOMMNOHEHTa H pauus, ria

HaumeHoBaHWe KOMMNOHeHTa

Kanbuui cepHokucnbiin 2-sogHeid no HOA v T, CaS0,2H,0 5,0
Marnust rmopokeug HO u TA Mg(OH), 0,1
OuctunnupoBaHHas soga no FOCT P 58144 H,O OcHoBa

Lns ucnbuiTaHWiA NPOTEKTOPHBIX CMNAaBOB KONMWYECTBO 3MEKTPONMTa Ha Kaxablin obpasel JOMKHO COCTaB-
NnATb He MeHee 20 ;:|M3.

9.13.4.5 KoHTakTHOE coegMHEeHWe NpoBOLOB OOMKHO ObiTh BbIMOMHEHO C MPUMEHEHMEM CneunanbHblX
npucnocobneHni (KNeEMMHWUKN, 3aXUMBbI).

9.13.4.6 lNepe4eHb cpeacTB U3MEPEHUN, UCNOMb3YEMbIX B UCMbITAHWAX, MPUBEOEH B NPUNOXEHUN A.

9.13.5 MNopgroToBka 06pa3LOB NPOTEKTOPHOrO CNNaBa K UCMbITAHUAM

9.13.5.1 Pabouyto noeepxHoCTb 0Opa3LoB pekoMeHOyeTcs nogBeprHyTe abpa3usHon obpaboTke ¢ uc-
nonb3oBaHWeM HaxgavHol Oymarn 3epHuctocTeto M20 nmo FOCT 3647. 3atem obpasupbl cnegyeTr NpoMbITbh
NPOTOYHOW BOOOMNPOBOAHOW BOAOW, 06E3XMPUTL CNMPTOM U MOMECTUTb B CYLUMIbHbLIA Wkad Ha 15 MuH npu
Temnepatype (120 + 10) °C. MNocne cywkr 06pasubl oxnaxaawT, NOMEeLLAaa UX B IKCMKaTop C OCYyLUMTENneM Ha
14,

9.13.5.2 OnpeneneHve macchbl 00pasLoB

Maccy obpasLoB onpegensaioT 0e3 y4eta Maccbl MegHoro kabens, wanbbl, ranki, N3onsLMOHHOMO No-
KpbITUs (CM. pucyHok 4). OBpasubl B3BELLNBAIOT Ha Becax Knaccom TovHocTW He MeHee |l no FTOCT P 53228
c ueHon genenna wkansl 0,001 r.

Mocne B3gelwwBaHMs 0bpa3subl NPOTEKTOPHOIO ChnnaBa NOMEeLLalT B 3KCMKaToOp U HaKpbIBALOT KPbILLKOWM,
rae XpaHAT 0o Nnocrnenyrlwnx cTagui UCnbITaHWA.

KoHTponbHLlE 06pa3ubl XpaHATCA B 3KCMKATOpe A0 3aBepluatollein CTaguu UCTbITaHUA.,
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9.13.5.3 WM3onauma Hepaboyen NOBepXHOCTH 06pa3LoB 1 KOHTAKTHBIX Y3MOB

KoHTakTHbie yanbl n Hepaboyasa NoBEPXHOCTb MCNLITYEMbIX 06pa3uoB AOMKHbI BbITh HAAEXKHO N30MMPO-
BaHbl OU3NEKTPUYECKUM MaTepuanom, obecneymBarLlLUM BLICOKYIO aAre3MoHHYH NPOYHOCTL M BMAroHenpo-
HULLAEeMOCThb Ha BeCb Nepuod UCMbITaHWA. BeiGop ncnonb3yemMelx Matepuanos A8 M3onsaumnm pekoMeHayeTcs
OCYLLECTBNATL C Y4ETOM TPYSOEMKOCTM UX YAANEHWS C MOBEpXHOCTY 00pa3L,oB Nocrne OKOHYaHUSA UCTbITaHWA.

B kavecTBe M30NSLMOHHOMO Mateprana MoryT 6biTb NCNOb30BaHel BUTYM, MacTuka, NeHTa U3 anacTuy-
HOTO MONMMEPHOro MaTtepuana v T. M.

MpK MCNONbL30BaHMM B KA4ECTBE M30SIALMOHHOMO MaTtepuana butyMma pekoMmeHayeTcsi NpuHMMaThL Mepbil,
npegoTepallalome OTCNoeHUe NOKPLITUA.

9.13.6 MpoBeaeHue UCNbITAHUKA

9.13.6.1 WcnbiTaHnsas nNpoBOAAT MNPW HOPMAaMbHbBIX KNUMaTUYECKUX YCMOBWSAX, YCTAHOBMEHHLIX B
rOCT 15150, npu TemnepaType (25 + 10) °C.

9.13.6.2 Cxema ucnblTaTenbHOM Leny npeacTasneHa Ha pucyHke 5.

4

12 \
10 5

1 — wuctouHuk nutanus (UMM); 2 — munnnamnepmetp; 3 — WyHT (pesuctop); 4 — pervcTpatop HanpskeHns (BoNsTMeTp); 5§ — npoeog

0T nonoxuTensHon knemmsl WIN; 6 — emkocTb; 7 — obpasel, NpOTEKTOPHOro cnnaea; 8 — anekTponuT; 9 — katod W3 YrnepoavcTou

ctanu; 10 — mecTta NOAKTYEHUS NONOXUTENBHOW KIeMMbl BONBTMETPa Npy MamepeHun paboyerc noteHywana 717 — npoeog oT Katoga
K MUHYcoBon knemme WMM; 12 — peanctop Ans perynvpoBaHus Cunbl TOka B Lenu

PucyHok 5 — Cxema ucnbeiTaTensHoW Uenu Ansa onpegeneHusa pabodero noteHuynana, hakTUHeckon TokooTaauum
n KMO npotektopa

PacctosHue oT HUxHen Toukn 0bpasLoB 40 AHA eMKOCTW JOMKHO BbiTh He meHee 30 mm. HanmeHbLlee
paccTosiHME MeXAy UCMbITyeMbiM 06pasLoM 1 cTanbHbIM KaTOAOM AOMKHO BbiTh He MeHee 40 M.

9.13.6.3 lNocne NpuBedeHWs 3KCMEPUMEHTANbHOM YCTAHOBKM B MONHYH FOTOBHOCTE 0bpasubl (C Ka-
GenbHbIMU BbIBOA4AMU, U30NMPOBAHHLIMU KOHTaKTHbIMMK Y3namMu 1 Hepabodell MOBEPXHOCTLH)) NMOMeLLaT B
anekTponuT, B paboyeM xypHane MKCUPYIOT HadanbHoe 3HaveHwe noTeHumana obpasuos NPOTEKTOPOB U
TemnepaTtypy aNeKkTponuTa B KaxK4oW eMKOCTW. BkmovaloT CTOYHMK NUTaHWA W ycTaHaBnueakT Heobxoau-
MYIO CUIY TOKa B Lienu.

9.13.6.4 KoHTpoOnbL NnapamMeTpoOB B XO4e UCMbITaHNA

B xope vcnbiTaHumi cnedyeT KOHTPONMpoBaThk CUITY ToKa B Lenu. MNepuoanyHocTb KOHTPONsd npeacTas-
neHa B Tabnuue 5. MNpu oTkNOHeHUW cunbl Toka Gonee yem Ha 1 % OT HOMWHANBHOMO 3HAYEHUsT BLIMOMHAKT
KOPPEKTUPOBKY CUIbl TOKAa B Lienu Ao Tpebyemoro sHaveHus.
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Tadtnuua 5— lNepruognUyHOCTL KOHTPOMA NapamMeTpoB Mpu UCMbITaHUU

[NepuognyHOCTL KOHTPONS, HE MeHee
MpoaoMKUTENBHOCTL
vienbITanms, eyr CUInbl TOKa B Uuenun Tenopalypll SNOLIPOIIE, HanpsKeHusa Ha WyHTe*
u paboyero noteHunana p Y
14 (+1 4) 4 pasa B CYTKM 4 pa3a B CYTKW 1paze30cC

x KOHTpOJ‘Ib HanpAaxeHnd Ha WYHTE OCYLWEeCTBNAETCA aBTOMaTU4eCKN.

9.13.6.5 Heobxooumo ocyWeCcTBNSATL BU3yanbHbIA KOHTPOMb BHELLHErD BMAA NOBEPXHOCTU 00pa3uo. B
3MeKTponuTe, MPO3padHOCTM IMEeKTPONMTa, HanMyUs U KonMyecTBa NpoayKToB Koppo3un. Hanbonee 3Haum-
Mble pesynbTaTel HabMwAeHWn Takne Kak M3MeHeHWe Npo3padvyHoCTU AeKTponuTa, TemnepaTypy, cuny Toka
B Llenu, 3HayeHua pabounx noTeHUManoB, HeobxoauMo 3anucbiBaTe B NabopaTopHLIN XypHarn, B TOM Yuche,
npwunaras oToCcHUMKKM, NOATBEPXAatoLWmne HabnogeHns. [lonyckaeTca OCyLecTBAATE BMOeo3anucb Habnto-
O3aeMblX NPOLEeCcCcoB.

9.13.6.6 lNpu namepeHun paboyero noTeHLMana HeobxogMMo MMHUMM3MPOBATL OMUYECKYH COCTaBNA-
IOLLLYIO 3@ cYeT npubnmxeHus kanunnsapa XC3 Ha pacctosHue He Bonee 1 Mm oT paboyeil noBepxHOCTH 06-
pasua NpoTEKTOPHOro cnnaea.

9.13.7 3aBepuwarLwas cTagua UCNbITAHUNA

9.13.7.1 lNo ncte4eHUn ycTaHOBNEHHOW NPOAOIMKUTENBHOCTU UCTNBITAHWUIA BBINONHAT 3aKNOYUTENLHOE
M3MEepeHWe NapamMeTpoB B COOTBETCTBMM C Tabnuuen 3. 3atem UCTOYHMK NUTaAHUS OTKMYAKOT, a Lenb pas-
pbIBalOT, OTCOEAUHUB OOMH U3 MPOBOAHUKOB OT KNEMMbl UCTOYHMKA NUTaHKUS.

9.13.7.2 Ob6pasubl BbIOEPXKNBAKT B 3NeKTponuTe B TedeHne 1 4 6e3 nonapusauum, Nocne 4ero nameps-
KT NOTeHUuans obpasuoB.

9.13.7.3 Ob6pasubl M3BNEKawT U3 anekTponuTa, doTorpadupyioT, yaansawT U30NsaLMOHHOE NOKPbLITHE,
He noBpexaas NoBepxHocTsL obpasua.

9.13.7.4 OT 0Bpa3LoB OTCOEANHAOT NPOBOAHUK U KOHTAKTHbLIA Y3ern.

9.13.7.5 [nga yganeHus BUTYMHLIX MOKPBLITUA PEKOMEHOYETCA NMPUMEHATL COOTBETCTBYHLLME OpraHu-
Yyeckue pacTBoOpUTenu (yalTcnupuT, pacTeopuTens 646, 6eH3uH 1 T. n.), obneryawLwme Npouecc O4YUCTKU No-
BEpXHOCTM 0BpasLoB.

9.13.7.6 CnenyeT npenycMOTpeTs MEPOMNPUATUSA Mo obecnedeHno naeHTudukaum obpasuos npu no-
cnegywwem onpeneneHmMm yoeinm macchl.

9.13.7.7 C obpasuoB yaansioT NpoayKTbl KOPPO3MM MeTonoM TpaeneHus. KoHTponbHele 0bpasLibl Takke
noanexarT TpaBneHuto. YBObINnk Macckl KOHTPOMbHLIX 00PA3LOB M NOrPELIHOCT U3MEPEHMS UX MACChl JOMKHbI
BbITb YUYTEHbI MPW JanbHEeNWKX pacHeTax hakTMYecKon TOKOOTAAaYM W NOrPeLHOCTH ee OnpeaeneHus.

PekomeHayeMbI cOCTaB TPABUMNBHOMO PacTBOpPa U PEXKMM TpaBNeHUs aAns XMMUYecKoro yaaneHus npo-
LYKTOB KOppO3un npuseaeHsl B Tabnuue 6.

Ta®nuua 6— CocraB TpaBUNLHOIO PacTBOpPa U pPexMM TpaeneHua obpasuos

MpoAomKMTENEHOCTL

Cocrag TpaBubHoro pacreopa®
TpaBneHus:, ¢

Temnepatypa, °C

Okeng xpoma (V1) (CrO;) nmo IOCT 3776, pacteop B 240+ 15 Ot 20 go 25
OUCTUNNMPOBaHHOM Boae KoHUeHTpauuen 250 r/am3

* PaCTBOp COOEPXKNT BbICOKOTOKCHYHLIA KOMMOHEHT. Bee paGOTbl C pacteBOopomMm cneagyeTt npoBogvTe B BbITAXXHOM
LIJKany C ncnone3oBaHmnem cpencTs MH,EIHBI/I,ElyaHbHOI;'I 3alWThbl.

9.13.7.8 lNocne yganeHus NpogyKToOB KOPPO3MM 0DpasLibl MPOMbLIBAOT NPOTOYHOW BOAOW, 0De3xnpuBa-
0T MOBEPXHOCTL CMMPTOM U BeICyLIMBaOT npu TemnepaTtype (120 + 10) °C B TedyeHne 15 MUH.

9.13.7.9 TlNocne u3Bne4yeHns 13 cylMNbLHOro Wkada obpa3subl 0XNaxaatT, BeIAEPKUBASA B 3KCUKaTope
C ocywuTenem He MeHee 1 4 NpW KOMHaTHOW TemnepaType, a 3aTem B3BeLUMBAKT C To4HoCTh Ao 0,001 .
Pesynksrathl 3anvckiBaloT B NabopaTopHbIfi XypHan.

18

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 22 /32
CrtpaHuua nokymeHTa - https://GostExpert.ru/gost/gost-9.611-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70448
https://gostexpert.ru/gost/gost-9.611-2025?utm_source=pdf&utm_medium=70448&utm_term=page

FOCT P 9.611—2025

9.13.8 O6paboTka pe3ynbLTaToB
9.13.8.1 WMameHeHue macckl obpasuos
MNameHeHwue (yBbinb) Maccel i-ro UcnbiTyemoro obpasua npoTekTopa Am;, BbIMUCHAOT No opmyne

Am; = |mg; — mj, (3)

roe mg; — HavanbHas macca i-ro obpasua, r;
m; — macca i-ro obpasua nocrne 1cnbITaHWi U TpaBneHus, r;
i — wHpekc, obo3Havarowmn Homep obpasua (1, 2, ...) (AN nokasaTenen KOHTPONbHbLIX 06pasyoB
WCMOMNb3YT HUXHUIA UHOEKC «K»).

9.13.8.2 dakTnyeckada TokooTaa4a
dakTuyecKyro TokooToady Qrb’ A - 4/kr, BBIMMCNAKOT A0S KaX40ro McneiTyemoro obpasua no opmMyne

c

=——-1000,
P Am; —Amy,

(4)
roe CcC — 06u.|,ee KONMM4eCTBO aneKTpu4ecTsa, npolejuee B Lenu 3a BpemMd nNnposegeHna WCnbITaHum|, A - u;

Am; — yBbinb maccel /-ro ncneiTyemoro obpasua r;

Amk = yﬁblﬂb MacCbl KOHTPOINbHOIO oGpaau,a B Xo4e yganeHvAa npoayKTtoB KOppoO3uu, 1 (ecnm MCNonNb3ykwT
HECKONBbKO KOHTPOIbHbIX 06pa3u,09 AanAa Oo4HOro Tuna cnnaea, B cbopmyny B Ka4yecTBe Amk
noAcCTaBnAT CpegHee SHELIEHME).

9.13.8.3 Obuwee KonmyecTso anekTpudecTsa C, A - 4, BLIMMCASIOT Mo popmyne

n U
2_1.30
g (5)
3600

roe Uj —j—e NoKasaHue perncTpaTtopa HanpsaxeHud Ha WyHTe, B;

R, — conpoTuenenue wyHTa, Om;

n — 4ncno M3MepEHMﬁ.

9.13.8.4 3HauyeHwe paboyero noteHumana U B, BeiuncnaoT no chopmyne

pab’

n(m
1]
2| 2 Upas
i=1{ j=1
DT Ll ) (6)
pab i
roe Ufpaﬁj — Jj-e 3HadeHne pabouero noteHywana Ha i-m obpasue, B;

n — konuyecTBo 06pasLoB;
m — 4YuUCio U3MEepeHWui Ha Kaxkgom obpasue.
9.13.8.5 KINQ kaxpgoro obpasua KMNO, %, Bol4ncnsioT no opmyne

KMo, = C;‘*"' 100, "

T

roe Qq),- — dhakTuyeckas TokooTaada i-ro obpasua, A - Y/kr;
Q, — TeopeTtuyeckasn Tokootaaya no FOCT 26251 (2200 A - y/xkr).
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CpenHee 3HaveHne KI'I,[I,Cp BbIYMCAAOT Mo hopmyne

YKNA,
KM, = = n (8)

roe KI'I,D,I- — 3HadveHue KIN[ i-ro obpasua;
n — vucno obpasyos.

9.13.8.6 3HaueHus paboyero noTeHuwmana, gakTudeckon TokooTaaum w KM QomkHbl COOTBETCTBO-
Batb 5.4.17.

9.14 CKNOHHOCTb K NaccuBaLuK

9.14.1 CKNOHHOCTL NPOTEKTOPHOrO CMNaea K NaccuBauunn OLEHUBAIOT Mo MaMeHeHuo pabodero noTex-
uuana npu ranbBaHM4YeCKOM KOHTaKTe MPOTEeKTopa CO cTalbHbIM 0BpasuoM.

9.14.2 Paamepbl ucneityemoro obpasua JomkHbl COOTBETCTBOBATL PUCYHKY 4, Nnollaab katoaa Jormk-
Ha cOOTBEeTCTBOBATL Tabnuue 3. KonnyecTBo UCMNbITYyeMbIX 00pa3LoB JOMKHO ObiTh He MeHee Tpex. [NoaroToe-
Ky obpasuos npoeogaT no 9.13.5.1.

9.14.3 CoctaB anekTponuTa ykasaH B Tabnuue 4. Tpebyemoe KONMYecTBO 3MEeKTPornMTa — He MeHee
20 ,.'J,M3.

9.14.4 Cxema ucnbiTaTeNnbHON Lenu NnpuBeneHa Ha PUCYHKe 6.

4

1 — obpaseL, NPOTEKTOPHOrO cnfaBea; 2 — KaTod W3 YINepoaUcTorn cTanv; 3 — 3nekTponuT; 4 — BonbkTMeTp; § — emkocTb; 6 — XC3

Pl/lcyHOK 6 — Cxema ucnbiTatensHomn uenum npuv onpegeneHni CKNoHHOCTKM NPOTEKTOpPa K naccuBaumun

9.14.5 B xofe WCMbITaHWMIA Yepes YyCTAaHOBMEHHbIE NMPOMEXKYTKM BPEMEHN KOHTPONUPYIT pabo4unin no-
TeHUuWan u TeMneparypy anekTponuTa B COOTBETCTBUM C Tabnuuen 7.

Tabnwu ua 7 — nepHOﬂ,VNHDCTb KOHTPONA napaMmeTpoB UCMbITAHUIA Npyv NPOBEPKE CKIOHHOCTU K naccuBaunn

MepuoanyHOCTL KOHTPONS, HE pexe

MpofonKUTENEHOCTE UCMBITAHUS, CYT
MamepeHne pabodero noteHumana M3mepeHue Temnepatypbl 3NekTponuTa

3 3 paza B cyTkK
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9.14.6 lNo ncteyeHUu Tpex CYyTOK UCMbITAHWS, B TE4EHWE KOTOPbLIX M3MEPSAnK NoTeHUnan npoTeKTopHoro
cnnaea, OLEeHMBaKT CKNOHHOCTL MPOTEKTOPA K MaccueaLui.

McnbiTyeMbl cnnaB He CKMNOHEeH K NaccuBauuMy, ecnu 3Ha4eHus NoTeHLManos B TE4EHNE BCEro BpeMeHH!
UCNbITAHWA HE U3MEHSINUCL B NMONOXKUTENBHYI CTOpPOHY Bonee 4yem Ha 100 mB.

9.15 Cob6CcTBEHHbIM NOTeHUMan NpoTeKTOPHOro cnnaea

9.15.1 O6WMe nonoxeHUs

9.15.1.1 TpoBepky coBCTBEHHOrO NoTeHUMana NPOTEKTOPHOro cnraea npoBoAAT B nabopaTtopumn Ha
ctagun TA.

9.15.1.2 CobCTBEHHbIM NOTEeHUMan NPOTEKTOPHOrO crnnasa onpeaenstoT oTHocuTensHo XC3.

9.15.1.3 WcneiTaHna npoBogAT Npu HOpManbHbIX KNMMaTuyeckux ycnosusax no FOCT 15150.

9.15.2 OGpa3ubl ANA UCTNbITAHUNA

Pasmepbl ncnbiTyemoro obpasua omKkHbl COOTBETCTBOBATE PUCYHKY 4, mMnowadb Katoda AOMKHa Cco-
OTBETCTBOBATb yKaszaHHOW B Tabnuue 3. KonnyecTBO UcnbITyeMbix 06pa3uoB AOMKHO BbiTb HE MEHEE Tpex.
MopgroToBky obpasuoce npoeoasaT no 9.13.5.1.

9.15.3 OGopynoBaHue, annapatypa U matepuansbl

9.15.3.1 WcneiTatensHoe obopynoBaHve AOMKHO BKNoYaTe B cebs:

- CpPenCcTBO M3MEPEHWS HanpsXeHus (BONbTMeTP);

- XC3;

- KaTodbl M3 YrNepoanucTon ctany (nnowanb katoaa gomkHa 6biTh bonblie nnowaan obpasua npoTek-
TopHoro cnnasa B 10 pas);

- UCMbITATENbHbLIE EMKOCTU C 3MEKTPONUTOM.

9.15.3.2 WcneiTaTenbHble eMKOCTW AOSBKHbBI 0brnagaTe OOCTaTOMHOW BMECTMMOCTBIO 2MeKTponuTa M
ObITb BbIMOMHEHBLI N3 XMMWYECKA CTOMKOTO M MHEPTHOTO MO OTHOLUEHWIO K 3MEKTPONUTY MaTepuana c y4eTom
M3MEHEHWs ero coctaBa B Xo4e MCMbITaHWi (Hanpumep, nonumepHoro). O6bem eMKOCTEeN QOImKeH cocTas-
NnATb He meHee 20 p,M3.

9.15.3.3 TpeboBaHWA K NPUTOTOBMNEHWUIO anekTponuTa — no 9.13.4.4. CocTaB anekTponuTa Ang ucnbita-
HWIA OOIMKeH COOTBETCTBOBATL COCTaBY, NpUBEAEHHOMY B Tabnuue 4.

9.15.3.4 Cxema vcnbiTaTeNbHOW YCTAHOBKW NpeacTaBneHa Ha pUcyHke 7.

5

1 — obpasel NpOTEKTOPHOrO Cnnasa; 2 — KaTod W3 YrMepoaucTon ctanu; 3 — aneKkTponuT; 4 — 3NeKTPUYECKUA KMoY; 5 — BONLTMETP;
6 — emkocTb, 7 — XC3

PucyHok 7 — Cxema ucnbiTatensHon Lenu Ana onpegenedns cobcTBEHHOMo noTeHuunana npoTeKTOPHOro cnnasa
21
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9.15.4 MNpoBegeHne UCNbITAHUNA

9.15.4.1 Ob6pasubl (c kabenbHbIMKM BbIBOAAMW) NOMELLAKT B €MKOCTb C 3NEKTPONUTOM, rae NpoBoasT
M3MepeHMs cobCTBEHHOro noTeHUmnana obpa3sua npoTekTopa oTHocuTenbHO XC3 yepes onpeaeneHHsie npo-
MEXYTKW BpEMeHW, ykasaHHble B Tabnuue 8.

9.15.4.2 Obpa3Lbl NPOTEKTOPHOrO CMMNaBa COEAMHAKT 3MEeKTPUYECKUM KITHYOM C KaToAOoM U3 yrmepo-
anctol ctany Ha 10 c, ganee pasMbiKaloT Lenb Mexay obpasuom NpoTeKTOPHOro Chfaea U KaTtogow, Bbi-
gepxuBatoT 60 ¢ M NPoBOAAT M3MepeHWe cobCcTBEHHOrO noTeHuwana. lMNpegbigywine OEeNcTBUS NMOBTOPSHOT
rnocnenoBaTenbHO, 3aMblkas anekTpudecknin kntod Ha 20 n 40 c.

9.15.4.3 lNpu namepeHUn cobBCTBEHHOrO NoTeHUMana HeobXoOAMMO MWHMMWU3WPOBATh OMUYECKYH CO-
CTaBMALLYH 332 CYeT NpUbNUKeHUsa Kanunnapa 3NeKTpoda CpaBHEHWs Ha paccTosiHue He Bonee 1 MM oOT
paboyeil NnoBepxHOCTU 0bpa3La NPOTEKTOPHOrO CNNasa.

Tatnuua 8 — nepMO,EI,I/I"IHDCTb KOHTpONA napamMeTpoB NpKU NCNbITaHUAX onpeneneHna coBCTBEHHOMO NoTeHUMana

MepUoanYHOCTb KOHTPONS, He pexe

Mpoaom«UTENBEHOCTD UCNBITAHWUS, CYT
MamepeHue noTeHumnana Temnepatypa anekTponura

14 (+1y) 3 pasa B GyTkM

9.15.5 O6paboTka pe3ynbTaToB

3HauyeHne cobCTBEHHOIO noTeHuynana npoTeKTopHOro cninaea u B, BbluMcnaOT No cbopmyne

cob’

n{m
!
2| 2 Veos
i1\ j=1
B )

rge Ui:oﬁj — j-e 3HayeHune cobCTBEHHOrO NoTeHUMan Ha i-m obpasue, B;

fn — KOIn4ecTBO 06paau,oa;
m — 4Yucno M3Mep8HVI17I Ha KaxXgom 06pasu,e.

9.16 Hanwn4une rasoBbIX NycTOT B NPOTEKTOPHOM cnnaBe U NpuneraHuWe cnnaea K apmMartype

KoHTponb 3anonHEHHbIX ra3oM NyCcTOT B MPOTEKTOPHOM CMNaBe WU NpuieraHnue cnnasa K apmarype npo-
BogaT no NOCT P 58284—2018 (npunoxeHue A).

MpOoTEKTOP CYMTAKT BbIAEPKABLUIMM UCMBLITAHWS, €CITU BHYTPEHHSS MaKkpOCTPYKTYpa COOTBETCTBYET Tpe-
BboBaHusm 5.4.6.

9.17 Bo3zaelcTBUe BepXHEro sHavyeHUs TemnepaTypbl OKPYXaKLweid cpedbl Npu aKcnnyaTauum

9.17.1 lNpoBepKy NPOTEKTOPOB Ha BO3OEWCTBME BEPXHEID 3HAYEHWUs TEMMNEepaTypbl OKpyXatloLwwen cpeapbl
npw akcnnyatauuu, npoeogat no NOCT 30630.2.1 (meTog 201-1.1) ¢ Lenbio NpPOBEpKU CTAabUNBHOCTU napa-
METPOB M BHELLUHErO BMAA MNPOTEKTOPOB B YCMNOBUSAX BO3OENCTBUSA BEPXHEro 3HA4YEHUs TeMnepaTtypbl OKpyxa-
HoLLLen cpeabl.

9.17.2 VcnblTaHMe NPOTEKTOPOB NPOBOAAT B KaMepe Tenna npu BepxHem 3Ha4eHnn TemnepaTypbl OKpy-
xawoule cpegbl, ykasaHHom B K[ narotosutens.

9.17.3 Bpems BbIgEp#KM NPOTEKTOPOB B KAMepe Tenrna, ecin oHo He ykasaHo B K[ narotoBuTtens npo-
TeKTopa, YyCTaHaBMMBAKOT B 3aBUCMMOCTW OT Macchl NMpoOTEeKTOpoB B cooTBeTcTBUM ¢ MOCT 30630.0.0—99
(nopgpasgen 7.8).

9.17.4 lMocne 3aBeplLUeHUsT UCMbITAHUS NPOBOAAT NPOBEPKY NEepexoAHOro aneKTpUYecKoro conpoTuBe-
NeHust KOHTakTHoro yana no 9.10 1 Bu3yanbHbIN OCMOTP NPOTEKTOPA Ha OTCYTCTBME BHELIHUX MEXaHWUYeCKMUX
MOBPEXAEHWNNA.

9.17.5 lNpoTeKkTop cHNTaT BblAEpKaBLUMM UCMbITaHWE, ECMN NOCSIEe UCNbITAHWA NMPU BHELWHEM OCMOTpe
He oBHapyXeHbl MexaHW4Yeckue NoBpeXOeHUs U MepexofHOe 3MeKTPUYecKoe COMpPOTUBMEHWME KOHTaKTHOMO
yana coeVHUTenNLHoro Kabensa cooTBeTcTBYyeT TpeboBaHWIo, ykaszaHHOMY B 5.4.14.
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9.18 Bo3geiAcTBME HMXKHErO 3HAYEHUA TeMnepaTypbl OKpyXalLwen cpefbl NpU 3KCnnyaTaumMm

9.18.1 McnbiTaHWe NpPOTEKTOPOB Ha BO3AEWUCTBUE HMXKHErO 3HAYeHUs TemnepaTypbl oKpyxatlLen cpe-
Obl npu akcnnyataymn npoeogat no NOCT 30630.2.1 (meTon 203-1) ¢ uenbk NpoBepkn cnocobHOCTU Npo-
TEKTOPOB COXPaHATb NapameTpbl U BHELWHWW BUA, 3aABMEHHbIE N3roToBUTENeM, B YCIOBUAX BO3OENCTBUS
HUXHEero 3HadeHns pabodein TemnepaTtypbl OKpyXatLLen cpeabl.

9.18.2 McnbiTaHMe NPOTEKTOPOB NPOBOAAT B KaMepe Xonoda MNpWU HWKHEM 3Ha4YeHWM TemnepaTtypbl
OKpy»KatoLwen cpeabl, ykazaHHoMm B K[ narotosutens.

9.18.3 Bpems BblaepKu NPOTEKTOPOB B KaMepe xonoa ykasbieatoT B K[l narotoBuTens unu ycraHas-
NUBAKOT B 3@aBUCUMOCTU OT Macchl NpoTekTopoB B cooTBeTcTBUM ¢ TOCT 30630.0.0—99 (nogpa3zgen 7.8).

9.18.4 lMNocne ucnbITaHWA Ha BO3OEUCTBUE HUXKHErD 3HAYeHUs TeMnepaTypbl 0bpasel, BblAepXKUBaOT
nNpy HOpPManbHbIX KMMMaTUYECKUX YCNOBUSAX B TeMeHMe BpeMeHU, ykaszaHHoro B K[ uarotoBuTensa wunu ycta-
HOBMEHHOIO B 3aBUCMMOCTU OT Macckl NpoTeKkTopoB B cooTBeTcTBMM ¢ FOCT 30630.0.0—99 (noagpasgen 7.8).
[Mocne aToro M3MepAT NepexoqHoe 3NeKTPUYeckoe ConpoTUBNeHue KoHTakTHoro yana no 9.10 n npoBoasaT
BM3yanbHbIN ocMOTp obpasua. [poTeKkTop CHMTaT BbiAepKaBLUMM UCMbITAHUE, ECMNKU NOCMNe UCNbITaHWUS NpY
BHELLUHEM OCMOTpE He 0BHapyeHbl MEXaHUYECKMe NOBPEXAEHWs U NePEXOOHOE SNEeKTPUYecKoe CONpoTUBIe-
HWe KOHTaKTHOro yana coefMHUTeNnLHoro kabens cooTBeTCTBYEeT TpeboBaHUK0, yKa3aHHOMY B 5.4.14.

9.19 Bo3gelcTBME HUXKHEro 3HAYeHUA TeMnepaTypbl OKpyXallen cpeabl
npu TPaHCNOPTUPOBAHWUM U XPaHEHUU

9.19.1 McnbiTaHMe NpPOTEKTOPOB Ha BO34EWUCTBUE HUMKHErO 3HaYeHUs TemnepaTypbl OKpyxatLen cpe-
bl NpY TPaHCMOPTUPOBaHWK U XpaHeHuu npoeogaT no MOCT 30630.2.1 (meTog 204-1) ¢ uensko NPOBEPKU CTa-
OUNBHOCTM NapamMeTpoB W BHELLHEro BUAA NPOTEKTOPOB NPWU BO3AEWCTBUM HUKHErO 3HAYEHUS TeMnepaTyphbl
BO34yXa B YCMOBUAX XpaHEHWUs1 UCNBITYeMbIXx 06pa3uoB, ycTaHoOBNeHHbIX B K1 narotoButens.

9.19.2 VcnbiTaHMe NpOBOAAT B Cliy4ae, eCcriv HKHee 3Ha4yeHne TeMnepaTypbl OKpY»KatoLLen cpedbl npu
TPaHCMOPTMPOBAHUNA U XPAHEHWWN HUXE HUXKHEro 3HavyeHua pabodei TemMmnepaTtypbl OKpyXarwLlen cpeabl (npu
akcnnyatauum).

9.19.3 McnbiTaHMe MNPOTEKTOPOB NPOBOASAT B KamMepe Xonoda Mpu HUKHEM 3Ha4YeHUM TemnepaTtypbl
OKpy>KaloLen cpedbl NpU XpaHeHuK, ykazaHHoMm B K[ nsrotoButens.

9.19.4 Bpewms BhbIOEPXKW NPOTEKTOPOB B Kamepe Xonoga ykassisawT B K[l narotoeutensa unu ycraHas-
NWBaIOT B 3aBMCMMOCTM OT Macchl NpoTekTopos B cooTeeTcTBuM ¢ FTOCT 30630.0.0—99 (nogpasgen 7.8).

9.19.5 lMocre WChbITaHWIA Ha BO3LEWCTBME HUXKHErOo 3Ha4YeHus TemnepaTypbl obpasel BblaepXusaoT
nNpu HOpManbHbIX KMTMMAaTUYECKUX YCNOBUAX B TeHEHME BpeMeHW, ykasaHHoro B K[ narotosBuTens unv ycra-
HOBMEHHOIO B 3aBUCMMOCTU OT Macckl NpoTekTopok B cooTeeTcTBMM ¢ TOCT 30630.0.0—99 (nogpasgen 7.8).
Mocne aToro M3MepsT NepexogHoe 3neKTpuYeckoe ComnpoTUBNeHue KoHTakTHoro yana no 9.10 v npoeoadaTt
BM3yansHLIN ocMoTp 0bpasua.

9.20 Bubponpo4HocTb

9.20.1 WcnbiTaHus Ha BUBPONPOYHOCTE NPOBOAAT C LEMbI0 NPOBEPKMA CTOMKOCTU KOHCTPYKLMK NPOTEK-
TOPOB K BO3OeNCTBUI0 BUDpaLumu u cOXpaHeHWsl YCTaHOBMEHHLIX NapaMeTpoB Nocne BO3AeNCTBMA BUDpauun.

9.20.2 Wcnwitannsa npotektopos npoeogat no NOCT 30630.1.2 meTogoM kadawollenca 4actoTel (Me-
Tog 103.1.1) unu meTogom pukcUpoBaHHbIX YacToT (meTon 103.2.1).

9.20.3 WcnbiTaHus OCYLLECTBNAT C UCMONb30BaHWEM BMOpPaLMOHHOMO CTEHAa MPW KEeCTKOM Kpenne-
HUW NPOTEKTOPOB B 3KCNMNyaTaLWUOHHOM MOMOMEHUN.

9.20.4 lMpoTeKkTopbl UCMLITLIBAIOT NPW BEPTUKANBHOM BO3AEWCTBUMU BUOPALIMOHHBIX HArpy30K B Avana-
30He vacTtoT 10—35 U, Npyn MakcumaneHon amnnuTyae yckopeHusa 1,5 g n amnnutyge nepemetdeHua 0,5 mm.
CteneHb xecTkocTu npu ucneitadm — 1 no MOCT 30631—99 (nyHkT 4.3).

9.20.5 WcnbiTaHMe NpoOBOAAT B CrieAyoLLe nocneaoBaTensHOCTL:

- pasMeLlalT NPOTEKTOPbl B 3KCMMyaTauMOHHOM MOMOXEHUK M HAOEXHO 3aKpennsatoT Ha BubpaLMoH-
HOM CTeHae;

- BKMOYaOT BMOPAUMOHHbLIA CTEHA W NPOBOAAT UCMbITaHME B YCTAHOBIEHHOM guana3oHe 4acToT, npu
33aHHOM YCKOPEHUUW 1 aMNNUTyOe NepeMeLleHuns, B TEYEHUE 3aJaHHOT0 BPEMEHUW, COOTBETCTBYIOLLEro Anu-
TENbHOMY BO34,eNCTBUIO BUOpaumnu;

- Mo 3aBepLUeHU BpEMEHW BO34eNCTBMA BUBpauum oTKNo4aoT BUBpaLMOHHLIA CTEHA;

- NPOBOASAT BHELWHWA OCMOTP NPOTEKTOPOB, KOHTPOMUPYS MpU 3TOM COXPaHeHWe LEeMoCTHOCTU KOH-
CTPYKUUKU U OTCYTCTBUE MEXAHNYECKNX NOBPEXOEHUN;

- U3MepsaloT NepexoHoe aNeKTpUYecKoe ConpoTUBIEHWe KOHTaKTHOro yana npotektopa no 9.10.
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9.20.6 lMpoTeKkTop CHMTAIOT BbIAEPKABLUMM UCMbITAHWE, @CIU NOCTe UCMbITAHUS MPY BHELLIHEM 0CMOTpe
He obHapyXeHbl MexaHW4eckve MOBPEeXAeHWs W NMepexofHOe 3MeKTPUYEecKoe COMPOTUBIIEHWE KOHTAKTHOTO
yana coefWHUTENbHOro Kabens cooTBeTCTBYeT TpeboBaHWI, ykazaHHoMY B 5.4.14.

9.21 YpapHasi NpoO4YHOCTL

9.21.1 lNpoBepKy YyCTONYUBOCTU NPOTEKTOPOB K MEXaHNYECKUM BO3OENCTBUAM NPU TPaHCNOPTUPOBaHUK
npoeogsat no NMOCT P 51371 (metog 104-1) unu nytem nepeBo3kn 06pa3uoB B yNakoBKe HA aBTOMalUMHaX B
ycnoBusax TpaHcnoptupoBanusa XK B cootBetcTBum ¢ TOCT 23216—78 (nognyHkTel 5.2.4.1, 5.2.4.4, 5.2.4.5).

9.21.2 lMNocne ucnbITaHUA UMK NepeBo3k 0bpa3LoB NPOBOAAT BU3YyanbHbIA OCMOTP YNakoBKW U COCTaB-
HbIX YacTen NPOTEKTOPOB Ha OTCYTCTBME MEXAHWYECKUX MOBPEXAEHWA.

9.21.3 lNpoOTEKTOpP CYMTAKT BbIAEPKABLUMM UCMbITAHWE, ECNU NPU BHELLHEM OCMOTPE NOCIE UCTLITaHUS
He oBHapyXeHbl MEXaHUYecKne NOBPeXOeHNS.

10 TpaHcnopTUpOBaHWEe N XpaHeHue

10.1 YcnoBua TpaHCNOPTUPOBaHUA MPOTEKTOPOB B 4acTW CTOMKOCTWU K BO3AEMCTBUI0 MEeXaHWYeCKuX
cdhaKkTopoB O0MKHbI cooTBETCTBOBaTL rpynne XX no NOCT 23216 n obecneynBarb COXpaHHOCTb MPOTEKTOPOB U
MX TEXHUYECKUX XapaKTepUCTUK B NpoLecce TPaHCNOPTUPOBAHNSA.

10.2 YcrnoBug TpaHCNoOpPTUPOBAHUA NPOTEKTOPOB B YaCcTW YCTOWYMBOCTU K BO3AEWNCTBUIO KNUMaTUYECKUX
haKTOpOB AOMKHLI COOTBETCTBORBATL YcnoBusaM 5(0OXK4) unu 8(0OXK3) no MOCT 15150 B guanasoHe Temnepa-
Typ OKpyxatowero Bo3gyxa ot MuHyc 50 °C go nntoc 50 °C.

10.3 Tpw nocTaBkax NPOTEKTOPOB B MAakpoOKMMMaTMYeCKkue panoHbl C XONOAHbIM KnumaTom (XJ1) nnu
TPaHCNOPTUPOBAHUN Yepe3 MakpoKNMMaTMYecKkne pamoHbl C XONOAHBIM KIMMAaTOM NPOTEKTOPbl JOMKHbI Bbi-
OEepXUBaTb YCNOBUS TPAHCNOPTUPOBAHWUA MPYU BPEMEHHOM MNMOHWXEHUU TEMMNEPaTYPbl OKPYXKatkoLLero Bo3ayxa
0o muHyc 60 °C.

10.4 TMorpy3o4yHo-pa3rpy3oyHble paboTkl HEOBX0OMMO OCYLLECTBNATL B COOTBETCTBUM C TpeDoBaHUAMMU
rOCT 12.3.0009.

10.5 lpoTekTopbl JonyckaeTcsi TPAHCNOPTUPOBaTh BCEMU BUAAMM TpaHcnopTa (aBTOMOBOMIbHBIM, Xe-
Ne3HOAOPOXHbLIM, BOOHBIM W BO3OYLLUHBLIM).

10.6 YcnoBuA XpaHeHWs MPOTEKTOPOR OOIMKHLI COOTBETCTBOBAThL ycnoBusam 5(0X4) unu 8(0XK3) no
FOCT 15150 B guanazoHe TeMnepaTyp OKpyXarwLlero Bo3ayxa ot muHyc 50 °C go nntoc 50 °C.

11 YkasaHus no MOHTaXy, 3KcnryaTtauum, TEXHUYEeCKOMY obCnyXuBaHuUIo
M yTUnusauum

11.1 Tpwn MOHTaxe M BBOAE B 3KCMNyaTauui NpoOTEKTOPOB HeobXxoouMOo pyKOBOACTBOBATbCH MHCTPYK-
uMamu uarotoeutens u Tpebosanuamm CM 245.1325800 n CM 424.1325800.

11.2 YkasaHua no aKkcnnyatayumy, TeXHU4eckoMy 0bCnyXrBaHuio, PEMOHTY U YyTUNM3aLUun OOMKHbI BbiTh
npvBedeHbl B 3KCNNyaTaLMoHHON AOKYMEeHTaLM1 NpoTeKTOPOoB.

11.3 lMpoTekTopbl MO CTOWKOCTU K BO3AENCTBUIO BHELUHUX MexaHW4ecknx hakTopoB nNpw akcnnyartauuv
OOIMKHbI COOTBETCTBOBATL rpynne ycnosui akcnnyatauum M1 no FTOCT 30631.

11.4 TlpoTeKkTopbl N0 CTOMKOCTU K BO3AEACTBMIO BHELLIHMX KIMMaTMYecknx (hakTopoB NpM aKcnnyaTtauum
OOMKHbI cooTBeTcTBOBaThE rpynne O, kaTeropun pasmelueHusa 5 no MOCT 15150 npy ouanasoHe TemnepaTtyp
okpyxatowei cpeabl oT MuHyc 10 °C go nntoc 35 °C. [lnanasoH paboumx temnepatyp — ot 0 °C go 35 °C.

12 NapaHTUK U3rotoBUTENs

12.1 MapaHTUiAHBLIA cpoK crNyX0Obl NMPOTEKTOPOB B peXMMax W YCNOBUAX, YCTAHOBMEHHbBIX HACTOALLNM
cTaHgapToM, AOMKEH COCTaBNsATb He MeHee 36 Mec Co AHA BBOAA B aKcMnyaTauuio n He MeHee 48 mec ¢ gathbl
WM3roTOBNEHUA U3genus.

12.2 CpoK XpaHeHWs NMpOTEeKTOPOB AOMKEH COCTaBNATL HE MeHee 24 mec ¢ gatbl npuemkn OTK maro-
TOBUTENS.

12.3 Cpok akcnnyaTauum NpoTeKTopoB AOMKEH COCTaBNsATL He MeHee 10 neT.

12.4 K rapaHTUHbIM Cy4yasamMm He OTHOCATCHA Cry4aun BbiXO[4a NMpOTEKTOPOB U3 CTPOS:
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- Mpw HapyweHun TpeboBaHuii HI, pernameHTMpyOWKUX Npasuna BeIGopa 1 YCTaHOBKW, MHCTPYKLMWIA No
MOHTaXy M SKCnnyaTauum;

- 3KCMyaTalWn NPOTEKTOPOR B YCNOBUSIX OKPYXalLen cpefbl, OTNMYHBLIX OT YKa3aHHbIX B nacnopTe u
PYKOBOACTBE MO 3KCMMyaTaLuu.

12.5 o UCTeYeHUU rapaHTUAHOTO CpoKa XpaHeHus nepen MOHTaXoM HeoBXo4MMO NPOBOAWUTL NPOBEp-
Ky NPOTEKTOPOB Ha Bbibopke obbemom 10 % vagenuii U3 NnapTun Ha COOTBETCTBME TpeboBaHMAM HaCTOALWEro
cTaHfapTa K BHellHeMy BMAY, Macce U pa3Mepam.
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MpunoxeHune A
(pexomeHgyemoe)

MepeveHb cpeaACcTB UZMEpPEHUN

Tabnuua A.1—TllepeyeHb CpeacTB U3MEpPEHUA, NPUMEHAEMbIX B METOAAX UCMbITAHUWA NPOTEKTOPOB

HawnmeHoBaHuWe cpeactea MamepsieMblii napameTp Honyctumasn MpumeyaHme
MaMepeHus NorpeLwHocTb
LUTaHreHUnpKyne InHelHble pa3mepsbl 0,1 Mm —
MamepuTenbHas pyneTtka InHelHbIe pasmepsl 1 Mm —
MeraommeTp ConpoTueneHue U3onayum 5% McnblTatensHoe HanpsixeHue
He meHee 500 B
MunnuommeTp MepexoagHoe +0,5 % —
COMNpPOTUBIEHNE
KOHTaKTHOro yana
Kamepa Tenna, xonoga, Knumatuyeckue Temnepatypa: [nanasoH TemnepaTyp OT MUHYC
BIaXHOCTU napameTpsbl 1 °C; 60 °C po nntoc 60 °C; oTHOCK-

BRnaHocTb: +3 %

TenbHasa BNaHOCTb 40 98 %
npu Temnepatype 25 °C

[OuHamomeTp

MexaHun4yeckasn NPOYHOCTb
KOHTakKTHOTO y3na

Knacc To4HoCTH 2

[o 1000 H

SJ'IEKTpOH Hble BECHI

Macca nzgenus

+1 % (oTH.)

BubpauvoHHan yctaHoBKa

MexaHu4deckune
XapakTepUCTUKA

CuHycoupansHas Bubpauus.
HOwanasoH 4acTtoT oT 10
no 35 Nu. MakcumanesHas
amnnuTtyga yckopenusa 1,5 g.
CTeneHb xecTkocTu 1

McTouHMK Toka — 1% BrixogHon Tok go 50 mA.
BrixogHoe HanpsikeHwe oo 30 B
M3MepuTEnbHLINA LWYHT KoHTponkb cunel Toka +0,5 % HomuHansb:
(pesucTop) B Lenu 1 Om, mowHocTe He MeHee 1 BT;
10 OM, MOLLIHOCTb HE MEHee
10 BT
PervncTtpaTop Hanps¥eHUi MNageHre HanpsKeHus +0,003 B +1 B/+10 B, gucKpeTHOCTb
Ha LyHTE COXpPaHEHUS U3MEPEHUI HE
meHee ogHoro paza B 30 ¢
BonetmeTp MoTtexymnan — BxogHoe conpoTMBNEHNE He
MeHee 10 MOm
XC3 [NoTeHunan +1 MB —
JlaBopaTopHLlie BeCbl Macca obpasuos 0,1 mr Knacc TouHocTw |l

NPOTEKTOPOB
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OkoHyaHue mabnuubl A. 1
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HaumeHoeaHue cpeacrea T T — HonycTtumas T
U3MEPEHUs P L P NOrpeLIHocTb B
CekyHgomep MpooomuTensHOCTb — —
TpaBneHusi o6pa3uoe
TepmomeTp TemnepaTtypa pacTBOpOB, 1°C Oo 120 °C
BO3Jyxa
MunnvwamnepmeTp Cwuna Toka B Lenu 1% —
CyWwnnbHbIA WwWkad — — 120 °C—130 °C
EmkocTV BMecTMMocTbio 20 ams — — 3w
MepHekle cTakaHbl OBbeMbl KUCMOT, KUAKNX +1 cm3 (ans —
peakT1BOB obbema go
100 cm3);

+10 cm® (ons
obwema 1000 cm3)

MpumedyaHue — [onyckaeTcss NPOBOAMTb UCMbITAHUA U NMPOBEPKU, UCMOMNb3Ys Apyrine cpefncTsa u obopynoea-
HUWE, KOTOpble 0BEeCcNeYMBaT HEOGXOAUMYIO TOYHOCTE M3MEPEHUIA.
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