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MNpepgnucnoBne

Llenn, ocHOBHble NpUHLMNbI 1 06LWMe npaBuna npoBefeHus paboT Mo MeXrocyfapCTBEHHOW cTaHaap-
Tn3aunm yctaHosneHol TOCT 1.0 «MexrocygapcTeeHHaa cucrema craHgaptnsaunm. OCHOBHbIE MOJSTOXEHNA»
n rOCT 1.2 «MexrocygapcTBeHHaa cucrema craHgaptusaunn. CtaHgapTbl MeXrocygapCcTBeHHble, npasuna
N pekomeHgauumn no MexrocyfapcTBeHHOW cTaHgapTusaunun. Mpasuna pas3paboTku, NPUHATUA, 0OHOBIEHUA
N OTMEHbI»

CBefeHusa o ctaHpapTe

1 NOArOTOB/IEH AkunoHepHbiM o6uwecTBOM «HayuyHo-npou3BoacTBeHHasaA dupma «Junonb»
(AO «HM® AOunonb») Ha OCHOBEe COGCTBEHHOrO MepeBOfa Ha PYCCKUI SA3bIK @HI/T0A3bIYHON BEpCUU CTaH-
JapTa, yKasaHHOro B MNyHKTe 5

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHUYECKOMY peryiMpoBaHuio U MeTposiornuu

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CcTaHgapTu3auuu, MeTponorum un ceptudukauunm
(npoTtokon oT 31 mapTa 2023 r. Ne 160-I1)

3a NpuHATUE nporosiocoBanu:

KpaTKoe HanMeHOoBaHMe CTpaHbl KO,IJ, CTpaHbl COKanJ,eHHoe HanMeHoBaHMe HauuoHa/lbHOTO opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no ctaHgapTusalmm
ApmeHus AM 3A0 «HauuoHa/bHBI OpraH Mo CcTaHAapTu3aumm
1 meTponorum» Pecny6nvkn ApmeHns
Benapycb BY lFoccraHpapt Pecny6nvkm Benapycb
Kuprusus KG KblprbisctaHgapT
Poccus RU Poccrangapt
Y36ekuctaH uz Y3ctaHgapT

4 Tpukasom PenepanbHOro areHTCTBa NO TEXHUYECKOMY pPeryinpoBaHuio v metposiormm oT 10 mas
2023 r. Ne 298-cT mexrocygapcTBeHHblin ctaHgapT FOCT IEC 61340-2-3— 2023 BBeAeH B AelicTBME B Kaue-
CTBE HauMoHanbHOro ctaHgapTa Poccuiickoin ®epepauynn ¢ 1 nona 2023 T.

5 HacTtoswunii cTaHgapT WAEHTUMYEH MexAayHapogHomy ctaHgapTty IEC 61340-2-3:2016 «3nekTpo-
ctatuka. Yactb 2-3. MeTtogbl onpefesieHUss CONPOTUB/IEHUA W YAENbHOTO COMPOTUB/IEHUS TBEpAbIX MaTe-
puanos, UCMNOSIb3yeMbIX A8 NpefoTBpalleHns HakonjeHus anekrtpoctatunyeckoro sapsaga» («Electrosta-
tics — Part 2-3: Methods of test for determining the resistance and resistivity of solid materials used to avoid
electrostatic charge accumulation», IDT).

MexayHapogHblii cTaHgapT paspaboTaH TexHMYeckKMM KOMUTETOM Mo cTaHgapTtmsaumm IEC/TC 101
«3JdnekTpocTaTMka» MexAyHapoaHOoi anekTpoTexHudeckon kommccun (IEC).

HanmeHoBaHue HacTosAwWero craHgapTa U3MEHEHO OTHOCUTENbHO HaUMEHOBaHWA YKa3aHHOro Mexay-
HapoA4HOro cTaHgapTa Ans npuBegeHns B cooTsetcTBue ¢ NOCT 1.5 (nogpasgen 3.6).

Mpn NpUMeHeHUN HacToALWEero ctaHgapTa PeKOMeHAYyeTCs UCMOoNb30BaTb BMECTO CChbINTIOYHbLIX MexXAay-
HapoAHbIX CTaHAAPTOB COOTBETCTBYIOLIME UM MEXIOCYyAapCTBEHHbIE CTaHA4apPThl, CBEAEHUA O KOTOPbIX MpU-
BeEeHbl B AOMNO/IHATENIbHOM NpunoxeHun AA.

[lononiHuTEeNbHbIE CHOCKW B TeKCTe cTaHAapTa, BblfesIeHHble KYpCUBOM, MpuBEAEHbl A8 NOACHEeHUA
TekcTa opurnHana

6 BBEJEH BMNEPBbIE



FOCT IEC 61340-2-3—2023

NHopMaumna o BBeAeHUN B AeiicTBMe (NpekpaweHun gelicTBrUs) HaCTOSIWEro cTaHgapTa 1 ume-
HEHUI K HEMY HAa TEeppuTOPUM YKa3aHHbIX Bbllle FocyfapcTB Nyb6/nMKyeTCs B yKkazaTensax HaunoHasbHbIX
CTaHfapTOB, M3gaBaemMblX B 3TUX rocyjapcTBax, a Takke B ceTu VIHTepHeT Ha caliTax coOOTBeTCTBY-
LW MUX HaLMOHaIbHbIX OPraHoB Mo cTaHAapTu3ayuu.

B cnyyae nepecmoTpa, U3MEHEHUSI NN OTMEHbl HACTOALWEro cTaHgapTa cooTBeTCTBylLWasa UH-
¢dopmaymsa 6ygeT onyb6smMKoBaHa Ha opuuManbHOM MHTEPHeT-caiiTe MexrocygapcTBEHHOrO coBeTa no
cTaHjapTu3auum, MeTponorun n ceprTudukaumm B KaTanore «MexrocygapcTBeEHHble CTaHgap T hbi»

© IEC, 2016
© OdopmneHune. ®rbY «NHCTUTYT cTaHgapTmnlaunm», 2023

B Poccuiickoii ®efepalmm HacToAWMIA cTaHAAPT HE MOXET OblTb NMOMIHOCTLIO WK
YaCTMYHO BOCMPOU3BE/EH, TUPAXMPOBAH M pacnpocTpaHeH B KayecTBe ouuMaibHOro
nsgaHua 6e3 paspelleHuss deaepasibHOro areHTCTBa Mo TEXHUYECKOMY PEerynnpoBaHuio
U MEeTposoruun
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BBepneHune

N3MepeHne COMPOTUB/IEHUST W CBsiI3aHHble C HWM pacyeTbl YAENbHOr0 COMPOTUB/IEHWUS OTHOCATCA K
OCHOBHbLIM O6BbEKTAM U3MEPEHUSI B 3/1IEKTPOTEXHUKE HApsAy C U3MEPEHUEM HANPSHKEHWUs 1 TOKa.

YaenbHoe cOnpoTUB/IEHUE SABAETCS 3/IEKTPUUYECKO XapaKTepucTukoil, koTopas MMeeT LuMpoyaiinii
AvanasoH 3Ha4YeHwuii, oOXBaTbiBAKLWMNIA TPUALATUKPATHOE U3MEHEHWE BENINYMH OT NPOBOASILLUMX METanioB Ao
NpakTu4yeckn abCcoNOTHLIX N30/1ATOPOB.

B ocHOBe M3MepeHWii CONpPOTMBAEHNUA NEXUT 3akKoH OMa A/ NOCTOSIHHOFO TOKa WM MITHOBEHHbIX 3Ha-
YEeHUWn MepeMeHHOro ToKa B 3/IEKTPOHHbLIX NPOBOAHUKAX (MeTas/ibl, yrAennacTukm u T.4.). 3HauyeHus ConpoTuB-
NeHUsi, N3MepeHHbIE MpPYU NEPEMEHHOM TOKE, MOTyT 6biTb MOABEPXEHbI BAUSHUIO €MKOCTHOrO/UHAYKTUBHOTO
COMPOTUB/IEHUS, 3aBUCSALLENO OT YACTOThl TOKa. [103TOMY CyLlECTBYIOLINE HALMOHANbHbIE U MEXAYHapoaHble
cTaHAapThl, Kacawwmecs N3MEpPeHUin ConpoTUB/IEHNST TBEPAbIX MaTtepuanos, TpebyoT NpoBeAeHNss uamepe-
HUW NpW NOCTOSIHHOM TOKe.

BONbWIMHCTBO HEMEeTaN/IMYeCcKuX MaTepuasioB, Takux Kak MaacTMacchl, K1accuuLupyloTcs Kak nosu-
MEepbl M WUOHHblE NPOBOAHUKN. NepeHoC 3apsijloB MOXET 3aBUCETb OT MPUMNOXEHHON HaNPsSHXKEHHOCTU 3M1EK-
TPUYECKOTrO MOl BO BPEMSI MPOBeAeHUs N3MepeHuii. [LlonoHUTENIbHO K U3MEPUTENIbLHOMY TOKY MMeeT MecTo
3apsifHbIi TOK, KOTOPbIA NoNApr3yeT U/Wan 3NeKTPoCTaTUUECKN 3apsaeT MaTtepuas, 0 YeM CBUAETENbCTBYET
acMMNTOTMYECKOE 3aTyXaHne U3MEPSIEMOro Toka CO BPEMEHEM, Bbi3biBaLLLEE KaXKYLLEECA U3MEHEHME CONpPO-
TUBNeHUsi. Ecnu aToT adppekT HabnwgaeTcs, To GyAeT Lenecoo6pasHo NOBTOPUTL U3MEPEHUE Cpasy Xe Mo
NCTEeYEeHUN OMnpefie/IeHHOro BPEMEHU 3NeKTpuduKaLmmu, Ncnonib3ys o6paTHy MOMSPHOCTL AN U3MEPUTESb-
HOro TOoKa U ycpeaHsis 06a NoJlyYeHHbIX 3HAYEHUS.
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M E X T O C Y O AP CTBEWHH b ” C T A HAOAPT

SJIEKTPOCTATUKA

MeToAabl onpeaeneHns ConpoTUB/IEHUS U YAE/IbHOIO CONPOTUB/IEHNS TBEPAbIX MaTepuanos,
MCMoNb3yeMbIX A1 NpeaoTBpalleHUs HaKoMNIeHUsa 3/1eKTPOCTaTUUYeCcKoro 3apsiga

Electrostatics. Methods of test for determining the resistance and resistivity of solid materials used
to avoid electrostatic charge accumulation

[Oata BBegeHua — 2023—07—01

1 O6nactb NMpUMeHeHus

HacTtosawwmin ctaHgapT onucbiBaeT MeTOAbl M3MepeHus ANA onpefeneHns 3N1eKTPUYeckoro conpoTmus-
NEeHNA N yaenbLHOro 3/1eKTPUYECKOro CONpoTUBIEHNA ANA TBEPAbIX MaTepunasnos, UCNONb3yeMblX 4S9 nNpefoT-
BpalleHUs HaKOM/eHUs 3/1eKTpocTaTuyeckoro 3apsfga, M3MepeHHOe CONpOTUB/IEHWE KOTOPbIX HaxoAuTCHA B
AvanasoHe ot 104 o 1012 Om.

B TekcTe yunTbiBalOTCA cyliecTBytuime ctaHgaptel IEC/ISO u gpyras ony6/7mMkoBaHHas MHGOpMauus,
JaHbl pekoMeHJauun 1 pykoBoACcTBa No COOTBETCTBYHWLWMM MeTOoA4aM U3MEPEHUA.

2 HopmaTtuBHbIE CCbIKK

B HacTosWweM cTaHgapTe MCNosib30BaHbl HOPMAaTUBHbIE CCbIJIKM Ha criegylowue cTaHaapThbl [Ana gatu-
pPOBaHHbIX CCbIZIOK NPUMEHSAIOT TONIbKO YKa3aHHOe M3faHune CCbIJIOYHOro ctaHjapTta, ANA HeJaTUpPOBaHHbIX —
nocnegHee nlgaHue (Bkaw4vas Bce MaMeHeHus)]:

IEC 62631-3-1, Dielectric and resistive properties of solid insulating materials — Part 3-1: Determination
of resistive properties (DC methods) — Volume resistance and volume resistivity — General method [Ma-
Tepuasnbl U30MSALNOHHbIE TBEpAble. [lnanekTpuyeckme n pesncTusBHble ceoiicTBa. Yacte 3-1. OnpegesneHue
pPe3nCTUBHbIX CBOWCTB (MeToAbl MOCTOSAHHOrO Toka). O6bemMHoe conpoTuBfeHMe N 06beMHOe yAefibHOe COo-
npoTtueneHue. O6wwmin metoa]

IEC 62631-3-2, Dielectric and resistive properties of solid insulating materials — Part 3-2: Determination
of resistive properties (DC methods) — Surface resistance and surface resistivity [MaTepuanbl U307ALN0H-
Hble TBepable. JuanekTpuyeckne n pesnctuBHbie cBolicTBa. YacTb 3-2. OnpefgesieHne pe3nucTUBHbIX CBOWCTB
(MeTofbl MOCTOAHHOIO TOKa). MNOBEPXHOCTHOE COMNPOTUBJ/IEHNE U NOBEPXHOCTHOE YyAe/lbHOEe CONPOTUBEHME]

IEC 62631-3-3, Dielectric and resistive properties of solid insulating materials — Part 3-3: Determination
of resistive properties (DC methods) — Insulation resistance [Martepuasnbl N30N1ALNOHHbIE TBEpAble. Auanek-
TpU4eckne n pe3ncTuBHble cBoiicTBa. YacTtb 3-3. OnpegeneHne pe3ncTUBHbIX CBOWCTB (MeTOAbl NOCTOSAHHOIO
Toka). ConpoTuBeHne n3onauum]

ISO 1853, Conducting and dissipative rubbers, vulcanized or thermoplastic — Measurement of resistivity
(Pe3uHbl 1 TepmoanacTonnacTbl, TOKONPOBOAALLME U TOKOpaccensatwwme. NamepeHne yaenbHOro conpoTmBs-
nexHus)

ISO 2951, Rubber, vulcanized rubber— Determination of insulation resistance (Kayuyk BynkaHu3oBaH-
HbIli K TepMonaacTuyHblli. OnpegeneHve U30NALNOHHOW NPOYHOCTK)

ISO 3915, Plastics Measurement of resistivity of conductive plastics (Mnactmacchl. I3mepeHue yaens-
HOro COMPOTMB/IEHUA TOKONPOBOAALWMX NacTmacc)

ISO 7619-1, Rubber, vulcanized or thermoplastic — Determination of indentation hardness — Part 1
Durometer method (Shore hardness) [Kayuyyk BynkaHW3UpOBaHHbI WAW TepmonaacTUyHbIi. OnpegeneHue
TBEPAOCTU BAasnuBaHmemMm. YacTe 1. MeTog ¢ npumeHeHuem gropometpa (TBepfocTb no Wopy)]

M3pgaHne odhumymnanbHoe
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3 TepmMuHbI 1 onpeaeneHns

B HacToAweM cTaHfapTe NPUMEHEHbI cnefylouime TeEPMUHbI C COOTBETCTBYHOLWMMU onpefeneHnamu:

3.1 anektpopg (electrode): MpoBogHWK onpeaeneHHol opMbl, pa3Mepa M CTPYKTypbl, o6ecnedunBato-
WM KOHTaKT C UCMbITbIBAEMbIM 06pa3L,OM.

3.2 conpoTuBrieHne R (resistance): OTHOWeEHWe NOCTOAHHOIO HanpshxeHus (B), MPUIOXEHHOTO K ABYM
TOYKaMm, K 3HayeHuto Toka (A), yCTaHOBUBLLErOCA MeXAy ABYMS TOUKaMMU.

MpunmeyaHne 1— ConpoTtusneHve Bbipaxaetcs B Om.

3.3 conpoTuBneHne OTHOCUTE/NIbHO 3eM/in Rg (resistance to ground): ConpoTuBieHWE, N3MEPEHHOE
MeX/Ay 31eKTPOAOM, PaCnoIOXKEHHbLIM HA NMOBEPXHOCTM UCMbITYEMOro ob6pasua M UCnosb3yeMoit NuHueli 3a-
3eMeHNns.

MpumMmeyaHue 1— ConpoTUB/IEHNE OTHOCUTE/BHO 3EM/IN BblpakaeTcsi B OM.

3.4 conpoTMB/NIEHNE OTHOCUTENIbHO TOYKK 3a3emsieHUss Rgp (resistance to groundable point): Co-
NPOTWUB/IEHNE, N3MEPEHHOE MeXAy 3/1EeKTPOAO0M, Pacno/IOXEHHbIM Ha NMOBEPXHOCTM MCMNbITYEeMOro o6pasua u
TOYKOW 3a3emseHnsi, BMOHTUPOBAHHOM B 06pased,.

MpumedyaHne 1— ConpoTBAEHWE OTHOCUTE/ILHO TOYKM 3a3eM/IEHUS BblpaxaeTcs B OM.

3.5 conpoTuMBneHne «OT TOUKM A0 ToUkn» Rp p (point-to-point resistance): ConpoTuBaeHne, n3mepeH-
HOe Mexay ABYMs 3/1eKTpoAamu, PacrnosioKeHHbIMU Ha onpefesieHHOM paccTOsiHMM APYr OT Apyra Ha O4HOW
NMOBEPXHOCTM UCNbITYyemMoro o6pasua.

MpumedyaHune 1— ConpoTUBAEHNE «OT TOYKU [0 TOYKW» BblpakaeTcs B OM.

3.6 noBepxHOCTHOe conpoTmBneHne Rs (surface resistance): ConpoTuMBaeHNEe, N3MEPEHHOE MexXAay
LEeHTpasibHbIM ANCKOM W OKpPYXalLWMM KOHLEHTPUUYECKMM KOMbLOM 3/1eKTpoAa, PacnosioXeHHOro Ha nosepx-
HOCTW UCMbITYyeMoro o6pasua.

MpnmeyaHune 1— [NoOBEPXHOCTHOE COMPOTUB/IEHNE BblpaxaeTca B Om.

3.7 yaoenbHoe NoOBepXHOCTHOe conpoTuBsieHne ps (surface resistivity): ConpoTuBneHne, 3KBuBa-
NEeHTHOe MOBEPXHOCTHOMY COMPOTUBNEHMIO KBaApPaTHON 06nactu mexay ABYMS 3/1eKTpoLamu, pacrnosioxeH-
HbIMW Ha NPOTMBOMOJIOXHbBIX CTOPOHAX 3TOr0 KBagpara.

MpumevyaHne 1— B mexayHapogHoi cucteme eguHuy, (CU) eguHvuein namepeHus yaenbHOro NoBepxHOCT-
HOro COMPOTUB/IEHUS MHOTAA NpuHUMaoT OM/kB (OM Ha KBagpar), YToObl OT/IMYATL 3HAYEHWUS YAE/IbHOro CONPOTUB/IEHNS

OT 3HaueHuii 06bIYHOTO CONPOTMBEHNS. OHAKO, UCMOMb30BaHWe eaunHuL, OM/KB HE PEKOMEHZYETCS, TaK kak MOXeT 060-
3HauaTb COMPOTUB/IEHWE /1S €AVHULBI T/IOWAAN, YTO HE SIBASETCH KOPPEKTHBIM.

3.8 o6bemHoOe conpoTuBnieHmne Rv (volume resistance): ConpoTuBrieHne, N3MEPEHHOE MexXay ABYMS
3NeKTPoAaMUN, PaCNO/IOXEHHbIMU HA NPOTUBOMOJIOXHBIX MOBEPXHOCTSAX UCMbLITYEMOro o6pasua.

MpumeyaHne 1— O6bLEMHOE CONPOTUB/IEHNE BblpaxkaeTcs B OM.

3.9 yaenbHoe o6bemMHoe conpoTmuBneHue pv (volume resistivity): OTHOWEHNE HANPSHXXEHHOCTWN MNoNs
NOCTOSAHHOrO Toka (B/M) K NN1OTHOCTM yCTaHOBUBLLIErocsa toka (A/M2) B maTtepuasne, KOTOpoe paBHO 06bEMHOMY
ConpoTMBNEHNID Kyba obpasua matepuana co CTOPOHOW, paBHOW eAuHULE AJINHbI.

MpumevyaHne 1— Ha npakTvuke yaenbsHoe 06beMHOE CONPOTMBEHNE 3KBMBA/IEHTHO 0O bEMHOMY COMPOTUB-

NeHVo 06pasLa mateprana B hopMe Kyba co CTOPOHOM, A/IMHA KOTOPOi paBHa eVHULE, U3MEPEHHOMY MeXZY 3/1eKTPO-
[amu, pacrnosioXeHHbIMI Ha ABYX NPOTUBOMO/IOXHbLIX NOBEPXHOCTSX Ky6a.

MpumeyaHne 2— O6bEMHOE yAe/bHOE COMPOTUB/IEHNE HE SIBNSIETCA HEOOXOAMMONM XapakTepucTUKon ans
3/1EKTPUYECKMN HEOLHOPOAHbLIX MaTepuUasioB.

MpumevyaHne 33— O6LEMHOE yae/bHOE CONPOTUB/IEHNE BbipaxaeTcss B OM * M.

4 BHelUHWe YyC/oBUs A1 BbIAEPXKU U UCTIbITAHUA 06pa3LoB

CBolicTBa 3/1eKTPOCTATMYECKMX MaTEpPUasoB 3aBUCAT OT YC/MI0BUIA OKpyXalouieit cpepbl, Takux Kak oT-
HOCUTesNibHast BNIA@XHOCTb M TeMnepaTypa.
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Mo aToi NpuYnHe M3MepeHus cnegyeTt NPOBOAUTbL B YCTAHOB/IEHHbIX KOHTPOIMPYEMbIX YC/IOBUSAX OKPY-
Xatwouwein cpegbl. CooTBeTCTBYOWMNE YCNOBUA A4/1 UCNbITAHWIA BbIGUPAOT B 3aBUCMMOCTM OT Tuna marepuana
(TEXHUYECKNX XapaKTepuUCcTUK) U YC/IOBUIA €ro NPpMMeEHEHNs, OCHOBbIBAsACb Ha CaMblX 3KCTPeMasibHbIX YC/O0-
BUSAX, KOTOPble MOTYT BO3HUKHYTb BO BPEMS WCMOJIb30BaHWA (Hanpumep, O4YeHb HU3Kass UM O4YeHb BbICOKas
BNIAXHOCTb).

Ecnn He OoroBopeHoO MHOe, YyC/I0BUS OKpyXatoliell cpefibl Npu BblLEPXKEe U UCMbITAHUAX OOJKHbI COOT-
BeTCcTBOBaTb Temnepatype (23 + 2) °C n 0OTHOCUTENbHON BRaxHocTn (12 + 3) %, BpeMs BblgepPXKN 06pas3yoB
nepej UcnolTaHUAMU LO/MKHO ObiTb HE MeHee 24 4acoB.

Ecnv npu ncnbiTaHMAX HeobXoAUMO YCTAHOBUTb, YTO U3MEPEHHOE COMPOTUBJ/IEHWE HE HWXEe YyCTaHOB-
NIEHHOT0 MWHMMa/IbHOTO 3HaYeHus, TO cneAyeT NPOBECTU WUCMbITAHUSA NPU MOBbILWEHHON BAaXHOCTU. Ecnun He
OrOBOPEHO MHOE, YC/I0BMA OKPYXatwLein cpegbl BO BpeMsS BbIAEPXKU U UCMbITAHWIA NPU NOBbIWEHHOW BAaX-
HOCTMK [OJ/IXHbl COOTBETCTBOBAaTb Temnepartype (23 + 2) °C u 0THOCMTENbHOI BAaxHocTu (60 £ 10) %. Bpewms
BblAEPXK/ 06pa3LoB nepej UCNbITAHUSAMU AO/MKHO GbiTb HE MeHee 24 4acoB.

Kak npaBnio, o6pasubl noaseprawT BblAepXKe W UCNbITAHUAM B O4WHAKOBbIX YCNOBUAX OKpYXaloLei
cpefbl, ecnu He yCTaHOB/IEHO MHOoe. OfHaKo ANA YMeHbLlueHNA ahdekToB KopobieHusa, noasnsoLWerocsa no-
cfie npouecca OT/IMBKW A/15 HEKOTOPbIX MJACTUKOBbLIX MaTepuasioB Wau MNpu CylwKe nepej nCrnbiTaHUAMKU, MO-
XeT noTpeboBatbCs NpefBapuTesibHas Bblgepxka. MNpeasapuTesibHY0 BblAEePXKY OCYLECTB/IAT B YC/I0BUAX,
OT/INYHbIX OT YCNOBUIA MUCNbITAHWIA.

MoaxogAawmmMn cpefcTBaMn UCMbITAHUIA ABMAIOTCA CYWWU/bHbIE MNeYn WM KNMMaTuvyeckue kKamepbl, B
npeanoYTUTE/IbHOM BapuaHTe OCHAlLeHHble CUCTEMON NPUHYAUTENLHOW LMPKYISaUUM BO3AyXa.

5 Bbl6bop meToaa ncnbiTaHUi

Mpu BbiGOpe mMeToda UCMbITaHMI A8 NA0CKUX MaTepranoB MCNONb3YHT cefyloLyo nocnefoBaresb-
HOCTb AelCTBUNA:

a) ecnu ananasoH 3/1eKTPUYECKOTO COMPOTUB/IEHUA UCMLITYEMOrO MaTepuasna U3BecTeH, TO NPUMEHSAIT
cooTBeTCTBYlOWME pa3gensl (pasgensl 6, 7, 8 unn 10), rae npueBefieHbl COOTBETCTBYWOLWME cTaHA4apTbl UAx
onucaHbl MeToAbl U3MEpPEHWIA;

6) ona matepuana ¢ HEUM3BECTHbIM YAeNlbHbIM COMPOTUBEHWEM U3MEPEHUA HAYMHAKT C NPUMEHEeHUs
MEeTO40B UCNbITAHWA NPOBOAALLMX MaTepuasnoB, NPUBELEHHbIX B pasgene 6.

Ecnun npoeefeHne M3MepeHUin HEeBO3MOXHO WM MOJIyYeHHble pe3y/nbTaTbl BbIXOAAT 3a pamku fony-
CTUMOTO AnanasoHa, NpUBeLEeHHOro B COOTBETCTBYIOLWEM MeTOLe WCMbITaHWi, pe3ynbTaTbl U3MepeHuii npu-
3HaAlOT HECOOTBETCTBYWOLWNMU U UX HE MPUHUMAKT BO BHMMaHue. B aTom criyyae namepeHus NOBTOPSAOT B
COOTBETCTBUN C pasfesniom 8 unv pasgesnom 10 gna afnekTpocTaTUvyecku pacceusalrowmnx matepuanos. Ecniv
onncaHHasa Bbllle CUTyaLuns NOBTOPAETCA, TO U3MEPEHUA NMOBTOPAT B COOTBETCTBUM C pasfenom 7 Ana uso-
NAUNOHHBIX MaTtepuasnos.

[na Hennockux martepuanos Wau AN U3Lenunin, Ybsa opma CAULIKOM mana A5 UCMNosib30BaHUA 3/1ekK-
Tpoaa, NpMBEAEHHOro B 8.2, criegyeT UCNOMb30BaTb METO MUCMNbITaHWA, NpuBeAeHHbIn B pasgene 10.

Ecnn pesynbTat u3aMepeHuii, mony4vyeHHoblin no metogy pasgena 10, meHee 104 Om unim 6onee 1012 Om, n
dopma unn pasmepbl UCMbITYEMOro U3gennsa He No3BoJIAT NPOBOANTL U3MEPEHUA B COOTBETCTBUMN C pasje-
nom 6 unu pasgenom 7, pesynbTatbl UCNbITAHWIA cnegyeT 3anucaTth kak “MeHee 104 Om” nnu “6onee 1012 Om”.

6 V3mepeHve conpoTUB/EHNsI TBepAbIX NPOBOAALMX MaTepuasioB

iamepeHne conpoTUBNEHUA TBEPAbIX NMPOBOAALLMX MaTepnanoB NpoBoAAT B cooTBeTCTBUM € ISO 3915
ans nnactuka nam 1ISO 1853 gna pesuHbl. Ecnn namepeHHoe 3HavyeHne COnNpoTUBEHUA GONblIe WAN PaBHO
104 Om, McnonbL3yT MEeTOoAbl, OonucaHHble B pasgenax 7, 8 unan 10.

7 N3mepeHre conpoTuBeHUA TBEPAbIX N30MALMOHHBLIX MaTeprasioB

Mi3mMepeHue CconpoTUBIEHUA TBepAblX W30/MALUOHHBIX MaTepuanoB MPOBOAAT B COOTBETCTBUM C
IEC 62631-3-1, IEC 62631-3-2 nnun IEC 62631-3-3 gna nnactuka, wam ISO 2951 ana pesuHbl.
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8 W3mepeHne conpoTUBNEHNS TBEPAbIX 3/IEKTPOCTATUYECKN
paccenBaroLMX MaTepuasioB (MCNosib3yeMbix A1 NpeaoTBpaLleHns
HaKOMJIEHNS 3/1EKTPOCTATMYECKOro 3apsaa)

8.1 V3mepuTtesnbHOe oGopyaoBaHUe A8 NPOBeAEHUS UCNbITaHWU

8.1.1 OO6uwmne nonoxeHusd

Mcnonb3yemoe obopyfoBaHue MOXET NpeactaBnAaTb cOO0 COBOKYNMHOCTb UCTOYHMKA NUTAHWUA MOCTO-
SIHHOrO TOoKa W amnepmeTpa AnMb6o oauH npubop (ommeTp). Mpn McNoNbL3OBaHMM U3MEPUTENBHOrO o6opyaoBa-
HUSA Heobxoaumo cobnogaTtb o6a3aTenibHble TpeboBaHMA 6e30MacHOCTH.

8.1.2 N3meputenbHoe o6opyaoBaHve A8 nabopatopHOro MNOATBEPXAEHUS XapaKTepucTUuk
obpas3uoB

BbiIxo4HOE HanpshKeHWe Nof Harpys3koi Aos/mkHO cocTaBnATb (100 + 5) B npy M3mMepeHumn 3HadeHuii co-
npotuBnexHns 1« 106 Om n 6onee n (10,0 + 0,5) B ons 3HauveHunii conpotuBneHmsa meHee 1 - 106 Om.

Ecnu ncnonb3yetcsa ommeTp, ero pabounii guanasoH fo/mkeH 6biTb 0T 1 m103 0 1+ 1013 OM m norpelLwu-
HOCTb M3MepeHuit He 6onee +10 %.

Ecnu ncnonb3lyeTcsi UCTOYHMK MUTAHMSA MOCTOSHHOTO TOKa M amnepmeTp, pabounii gnanasoH amnep-
MeTpa fomkeH 6biTb oT 10 nA go 10 mA. CymmapHasa MOrpelHoCcTb U3MEPEHU UCTOYHMKA M amnepmeTpa
[O0KHa cocTaBATb He 6osiee £10 %.

8.1.3 M3mepuTesnbHOe 060pyAoBaHMe A1 NMPUEMOYHbIX UCMbITaAHUNA

[na npuemMoyHbIX UCNbITaHWIA MCNONb3yeTca n3MeputTensHoe obopynoBaHue ANnA nabopaTtopHOro noj-
TBEPXAEHUA XapakTepucTuk uam obopygosaHve, oTBevyarwlliee crnefyowmm TpeboBaHuaMm.

BbixogHoe HanpshkeHue 6e3 Harpysku fOo/HKHO cocTaBnATb (100 + 5) B npu uamepeHusax 3HauvyeHuii co-
npoTtmeneHus 1 m106 Om n 60nee, u (10,0 = 0,5) B onA 3HayeHui conpoTmBneHns MeHee 1 - 106 Owm.

Ecnn ncnonb3yetca oMMeTp, ero pabouunin guanasoH fo/mkeH 6biTb oT 1 m103 OM go 1 m1013 Om u no-
rPEeWwHOCTb M3MepeHuin He 6onee +20 %.

Ecnu ncnonb3yetca MCTOYHWK NMUTAHMA MOCTOSAHHOTO TOKa M amnepmeTp, pabounini guanasoH amnepme-
Tpa fonxeH 6bITb 0T 10 NA o 10 MA C NOTpPeLIHOCTbI0O N3MepeHunii He 6onee +20 %.

Mpu BO3HWKHOBEHWW CMOPHbIX CUTyauuii cnepyet Mcnosb3oBaTb obopyfoBaHue Ansi nabopaTopHOro
NOATBEPXAEHNS XapakTepucTuk o6pasLos.

8.1.4 O6opyaoBaHue A1 NPOBEPKM COOTBETCTBUSA (MEPUOSNYECKNX UCNbITaHUN)

[nsa npoBepok COOTBETCTBUA WUCMOMb3yeTCA U3MepuTenbHoe obopyaoBaHue AN nabopaTtopHbIX vnn
NPMEMOYHBIX UCMNbITaHUI, UM 06opyAoBaHMe, OTBevawllee cneaylwmm TpeboBaHnaM.

O6opyaoBaHune 419 NPOBEPOK COOTBETCTBUA AO/KHO MMeTb paboumnii gnana3oH Ha oAWH NOPAAOK Bbille
M Ha O4MH NOPAAOK HWXEe npegnosiaraemMoro gnanasoHa nsmepeHuii. TpeboBaHUA K BbIXOLHOMY HaMNpsHKeHWo
obopynoBaHua ANs NpoOBEPOK COOTBETCTBMUSA MOTYT OT/iMvaTbCcsl OT TpeboBaHuii K nabopaTtopHOMY UM NpuU-
€MOYHOMY 060pyf0BaHNI0 M MOTYT yCTaHaB/INBATLCA C Harpy3kon mam 6e3 Hee. MsmeputenbHoe obopyaoBsa-
HWe crnefyeT NPOBEPUTb Ha COOTBETCTBME TpeboBaHNAM K 060pyAo0BaHM0 A1 NabopaTopHbIX AW NPUemMoY-
HbIX UCNbITaHWIA, YTOObI YO6eaUTbCA B HAMUYUWM KOPPENAuun Mexay pesynbTaTaMmu U3MepeHuid.

Mpu BO3HUKHOBEHWW CMOPHbLIX CUTyauuin cnegyet MCNonb30BaTb 060pyAoBaHMe A8 NPUEMOYHbIX MC-
NbITaHW UM NabopaTopHOro NOATBEPXKAEHUS XapakTepucTuk o6pasuos.

8.2 KOHCTpyKUUSA 3/1eKTpoL0B

8.2.1 O6ume nosioXXeHuns

DneKkTpoabl AO/MKHbI COCTOSATbL U3 MaTepuana, KoTopblii o6ecneynBaeT NIOTHbIN KOHTAKT C MOBEPXHO-
CTbIO MUCMbITYEMOro o6pasua 1 He BHOCUT UCKaXEHUIi B pe3ynbTaTbl U3MepeHuli n3-3a ConpoTUBNEHNA CamMoro
3N1eKTpoAa UNn 3arpsA3HeHNS MOBEPXHOCTM UCNbITYyeMoro obpasua. Matepran 3nekTpoga A0/HKEH BbITb YCTONA-
UMB K KOPPO3UW B YCIOBUAX UCMbITAHWI U HE BCTyNnaTb B XMMWYECKYHD peakuunio ¢ UCMNbITYEMbIM MaTepuasnom.

ANna npoBefeHUs UCNbITAHUI peKkoMeHAyeTCs MCNOoNb30BaThb 3/1EKTPOAbLI, KOHCTPYKLUS KOTOPbIX Npu-
BefleHa HWXe, HO MOXHO UCNOo/sib30BaTb APYrMe KOHCTPYKLWUW, COOTBETCTBYHOLWME TPeO6OBaAHUAM HaLMOHab-
HbIX U MeXAYHapOoAHbIX CTaH4apTOB, ecnn 3To Heob6xoammo. A5 onpegeneHns 06bEMHOrO CONPOTUBEHUS
3/1eKTpoCTaTUYECKM pacCenBalOLIMX MaTepuasioB 0CO6GEHHO BaXHO WCNOMb30BaTb KOJbLEBbIE 3/M1EKTPOAbI,
nmeruwme L0CTaToYHOE MPOCTPAHCTBO MeXAY LeHTpasbHbiM (M3MEPUTE/IbHbIM) U KOMbLEBLIM (3aLLUTHbIM)
KOHTaKTaMun 3nekTpoda ANA MUHMMM3auuu 6nyxgarwmnx napasuTHbIX TOKOB. PekomeHAayeTcs, 4Tob6bl Mnpo-
MEeXyToK f 6bl1 He MeHee 10 MM (CM. pUCYHOK 7). Mpy BO3HUKHOBEHWUW CMOPHbLIX CUTyauuii cnegyeTt Ucnosb-
30BaTh 3/1€KTPOAbI, ONUCAHHbIE B HACTOSLEM cTaHgapTe.
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8.2.2 3JnekTpop 4NA N3MEPEHUSA NOBEPXHOCTHOIO COMNPOTUBJIEHUA

KOHCTpyKumMs anektpoda (aatumk 1) npeacrtaBnsieT coO60M LeHTPasibHbI AUCK, OKPY>XEHHbIA KOHLEHTPU-
YeCcKMM KOJIbLLOM M3 NPOBOASALLEr0 Martepuana, KoTopblii obecneynsaeT KOHTAKT C UCMBITYEMbIM Matepuasiom
(cm. pucyHok 1). O6was macca anekTpoga gos/mkHa 6biTb (2,5 + 0,25) K.

KoHTakTHass NMOBEpPXHOCTb 3J/iekTpofa fA0/hKHA MMeTb 06bemMHOoe conpoTussieHne mMeHee 103 Om npu
ee MCNbITaHWM Ha HepXaBewlwel MeTas/InYeckol niactuHe (He asIlOMUHMEBOI), MCNONb3YEMOI B KayecTBe
NPOTUBO3/IEKTpOAa NPU NPUMOXEHUU UCMbITaTesibHOro Hanpsbkenna (10,0 £ 0,5) B, n umeTb TBEPAOCTbL MO
LWopy-A B gnanasoHe oT 50 go 70, onpepgeneHHy B cooTBeTcTBun c ISO 7619-1.

N30M15UMOHHbIE MaTepuasbl, UCMOJib3yeMble B KOHCTPYKUUM 3N1eKTpofa, AO/KHbl UMeTb 06beMHoe
n/mnn noBepxHocTHoe conpoTuerieHne 6onee 1013 Om, ncnbiTaHHble no IEC 62631-3-1 u/unu IEC 62631-3-2
COOTBETCTBEHHO.

NcneiTyemblli maTepuan cnefyet NOMecTUTb Ha U30/IMPYOLLYIO MOAIOKKY, NpuBeAeHHYo B 8.2.5.

PucyHok 1 — KOHCTpYKUUS 3M1EKTPOAA ANS1 M3MEPEHUST NOBEPXHOCTHOMO Y 06LEMHOTO COMPOTUB/IEHNS

8.2.3 3JnekTpoAbl AN U3MEpPEHNS 06 BEMHOIO0 CONPOTUBAEHUSA

KOHCTPYKLMA COCTOUT M3 ABYX 3/IEKTPOAOB, PACMO/IOXEHHbIX HA KaXA0l CTOPOHE MCMNbITbIBAEMOrO Ma-
Tepuana (CM. pUCyHOK 4). BepxHuii anektpos (Aatyumk 1) 4O/MKEH ObiTb TakMM, Kak onMcaHo B 8.2.2 1 nokasaHo
Ha pucyHke 1.

HwxHWin anekTpog (Aatumk 2) 4O/HKEH NpeAcTaBnsaATb Co60i HepXxaBelllee MeTan/imyeckoe OCHOBaHue
(He anwMuUHMEBOE), AOCTATOYHO WKNPOKoe ANnSA dukcaumm ucneiTyemoro obpasuya. Cnepyet ncnonb3oBaTtb
[aTuMK 2 C BMOHTMPOBAHHbLIM COeAMHEHUEM (Hanpumep, WTencesibHOEe THe3ao, knenaHoe coeguHeHue). 3y6-
yaTble 3aXUMbl TUNA «KPOKOAWM» UCMNONb30BaTbh HEMNb3A.

[o npoBefeHNs M3MepeHuint anekTpon cregyeT NOMECTUTb Ha U30NMPYIOLWY MOANO0XKY, ONMUCAHHY B
8.2.5, nnun oH fos/mKeH 6biTb OCHALLEH 3KBMBAIEHTHLIM U30NUPYOLWNUM OCHOBAHUEM.

8.2.4 32neKTpopa ANA U3MepeHUst CONPOTUBMAEHNA 3a3eM/IeHUA/K TOUKe 3a3eM/IeHUSA N U3MepeHus
COMPOTUBMEHNSA «OT TOUKU [0 TOUKU»

KOHCTpyKUMA cocTonT M3 of4HOro (4Ns M3MEPEHUs COMPOTUBEHUS 3a3eMJIEHNSA/K TOUKE 3a3eMJIEHUSA)
unu aByx (019 M3MEepeHUs COMPOTUB/IEHUSA «OT TOYKM A0 TOUKM») 3NeKTponoB (gatumk 3), npeacTaBAsLWwmnx
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cob6oli OuMCK U3 NpoBOAALLEro MaTepuana, KOTOpbli o6ecneuymBaeT KOHTAKT C WUCMbITYEMbIM MaTepuasiom
(cM. pucyHok 2). Obuias macca anektpoga (2,5 + 0,25) «.

MpoBOAMMOCTbL NOBEPXHOCTU MaTepuana 3nekTpoga A0/HKHa ObiTb AOCTATOYHONM, 4TOObI ABa AaTyuka,
PacnosIoXEeHHbIX Ha MeTaN/IMYeCcKO NOBEPXHOCTU (Kak Ha AaTyumke 2), UMEenn CONpOTUBMEHNE «OT TOUKM [0
TOUKM» MeHee 103 OM npu NPUAOXKEHUN McnbliTaTebHOro Hanpsxenunsa (10,0 £ 0,5) B, n umenu TBeEPAOCTb MO
LWopy-A B gunanasoHe oT 50 go 70, onpefeneHHy B cooTBeTCcTBMM C ISO 7619-1.

M3019UMOHHbIE MaTepuasbl, UCNONb3yeMble B KOHCTPYKLUW 3N€KTpoAa, AO/KHbl MMeTb 06beMHoe
n/mnn NoBepxXHOCTHOe conpoTuBieHne 6onee 1013 Om, ncnbiTaHHoe no IEC 62631-3-1 w/wnn IEC 62631-3-2
COOTBETCTBEHHO.

VMcnbiTyeMblii maTepuan cnegyet MOMECTUTh Ha M30MMPYHOLY NOAJIOXKKY, MPpUBEAEHHYO B 8.2.5.

O6Las macca

(TBepzocTb Mo wkane A Llopa: 50 - 70
CTaHfJapTHas To/WMHa 3 Mv)

06351
[Jatunk 3

PucyHok 2 — lMpumep KOHCTPYKLUMM 3M1EeKTpoAa /151 U3MEPEHUs CONPOTUB/EHNST 3a3EMIEHUSI/K TOUKE 3a3eM/IEHNS
1 U3MEPEHUSI COMPOTMBIIEHUS «OT TOUKN [0 TOUKM»

8.2.5 OnopHas nogJsioxka gna ncnblTaHUin

VicneiTaHne maTtepuanoB NPOBOAAT Ha MNMOCKOW rnafgkoli nsonupylowein nognoxke ¢ NOBEPXHOCTHbIM
conpotuBneHnem 6osee 1 ¢ 1013 Om, uaMepeHHbIM B cooTBeTcTBUM C IEC 62631-3-2. Pasmep noA0XKK
[O/DKeH npesblWath pasMep ucnoityemoro obpasua 6onee yem Ha 10 MM B ANVHY U WMPUHY. MUHUManbHas
TONUWMHA NOANOXKM AonyckaeTca 1 MMm.

8.3 MoprotoBka 06pa3L 0B U UX UCMO/Ib30BaHUE

Mpu BbIGOpPE 06pasLOB yUMTbIBAOT TEXHUYECKNE XapaKTepucTukn matepuana obpasuos. [oAroToBky
N MapkMpoBaHue 06pasLoB He criefyeT NPOu3BOAUTL B NMOMELLEHUUN, T4e NPOBOAAT U3MepeHusa. Ecnm Toukn
NPUNOXEHUS 3/1EKTPOAOB Obl/IM M3MEHEHbI, 3TO HEOOXOA4MMO yKasaTb B MPOTOKO/e UCNbITaHuin. Mpu nsme-
peHUN NOBEPXHOCTHOrO COMPOTUBJ/IEHUA MOBEPXHOCTb HE AO0J/KHA ouuwaTbCsA, €C/IN 3TO He NMPefyCMOTPEHO
WM He cornacoBaHo. Ana MUHMMU3aLMM BO3MOXHOW BEpPOATHOCTM 06pa3oBaHWsl NyTeil yTeukum TOKOB, MCKa-
XawLWmnx pesynbTatbl U3MEPEHUI, NPUNOXEHNE 3NEKTPOAO0B K MaTepuany u UX MOHTaX B CXeMe M3MepeHus
cnefyet NPoBOAUTL akKypaTtHO.

O6pasubl AO/DKHbI MMETb NPOCTYI0 TEOMETPUYECKYI0 MPSAMOYTo/ibHYI0 POPMY CO CTOPOHaMu pasMepom
He meHee 80 MM * 120 MM WX KPYrAyw C guamMeTpoMm He meHee 110 mm.
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Ecnun He oroBopeHbl UHble TpeboBaHUA, AN UCNbITaHWA HEO6XOAMMO MOATOTOBUTL HE MEHee TpPeX TUMo-
BblX 06pa3yoB matepuana. TecTupyemasi MOBEPXHOCTb A0/HKHA UMETb YETKY0 MapKUpPOBKY UK BbiTb MAEHTU-
duympoBaHa MHbIM 06pasoM.

8.4 MeToAbl UCMNbITAHWA

8.4.1 Vi3mepeHue NOBEPXHOCTHOrO COMPOTUB/IEHUSA

ONeKkTpoa, ONMCaHHbIR B 8.2.2, COEAUHAKT C U3MepUTesibHbIM 060opyfoBaHmem (cM. pucyHok 3). Uc-
NbiTyemblii o6pasel, NOMeLLanT Ha U30/IMPYIOLLY0 MOAJIOXKKY UCMbITYEMON NOBEPXHOCTLIO BBEpPX. DNEKTPoL
nomeLlialT TOYHO B LLEHTP NOBEPXHOCTU WK He 6nmxe 10 MM OT Kpas Kaxpgol U3 CTOPOH.

MopcoeAuHAT  uM3MepuTesibHOe 060pyAoBaHue, YyCTaHaBNMBAKT  UCMbITATENIbHOE  HaMpsXeHue
(10,0 £ 0,5) B 1 cHMMawT pe3ynbTatel M3mepeHus yepes (15 + 1) ¢, ecnnm He ykazaHo MHoe TpeboBaHue. Ecnu
n3MepeHHoe 3HayeHue conpoTtusrieHnsa MmeHee 1,0 « 106 Om, 3anucbiBalOT pesynbTar U3MepPeHus M Nposos-
XalT ucnblTaHa cnegyowmx o6pasyos. Ecnn namepeHHoe conpoTtusneHne paBHo uau 6onee 1,0-106 Om,
o60pyaoOBaHMe OTK/AKOYAKOT U 3aTeM NOBTOPSIOT UCMbITAHMS NPU BbIXOAHOM HanpsbkeHun (100 + 5) B. Pe3ynb-
TaT U3MEPEHU 3anncbiBalOT NOC/Ee OKOHYaHMA nepuoga ycTaHOBMEHWS noKa3aHui, yCcTaHOBMEeHHOro B A.1.2.

8.4.2 N3mepeHne 06 bEMHOIo CONPOTUB/IEHUSA

DNeKkTpos, onucaHHbl B 8.2.2, COEANHAIOT C MU3MEPUTENbHbLIM 060pyAoBaHneEM (CM. PUCYHOK 4). HKHWIA
anekTpos (AaTumk 2) pasmellaroT Ha M30NMPYOLWY NOAM0XKKY U CBEPXY MOMeELLarT UCMbITYyEMbIi obpased,.
3aTtem BepxHUi anekTpopn (gaTtyuk 1) pacnonaralT TOYHO B LLEHTPE Ha MOBEPXHOCTM UCMbITYeMOro obpasua
unm He 6nmxe 10 MM OT Kpasi Kaxaol M3 cCTOpoH ob6pasua.
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MoaknwyalT uM3MepuTesibHOe 060pyAoOBaHMe, yCTaHaBNMBAOT  UCMbITaTe/ibHOE  HanpsiXxeHue
(10,0 + 0,5) B u cHumawT pe3ynbTatbl namepeHus yepes (15 + 1) ¢, ecnam He ykasaHo MHoe TpeboBaHue. Ecnu
n3MepeHHoe 3HayeHue conpoTmsrieHns MeHee 1,0 < 106 Om, 3anucbiBalT pesynbTar U3MepeHusa u Nposon-
XalT UCNblTaHUA criegyowmnx o6pasyos. Ecnu namepeHHoe conpoTtusnieHne pasHo wan 6onee 1,0-106 Owm,
ob6opyaoBaHMe OTKAKYAKT U 3aTeEM NOBTOPSAKT MCNbITAHMSA NPU BbIXOA4HOM HanpsixeHun (100 + 5) B. Pe3ynb-
TaTt n3MepeHuii 3anncbiBaloT NOC/e OKOHYaHUA nepuoga yCTaHOBEHUS NOoKa3aHWi, YCTaHOB/IEHHOTO B A.2.2.

Ecnn Heo6xoguma OueHKka yAeslbHOro 06beMHOro CONpPOTUB/IEHUS, CPEAHIO TOMWUHY h kaxaoro o6-
pasua onpegensT A0 NPOBEAEHUS U3MEPEHWNA B COOTBETCTBUM C MHCTPYKUUAMWU U3rOTOBUTENSA MO NPpUMEHe-
HUIO 06pasLoB.

8.4.3 VI3mepeHune conpoTMBIIEHNA OTHOCUTENIBHO TOYKU 3a3eM/IeHUs

8.4.3.1 WcnbiTaHua o6pasyoB npu nabopaTtopHOM MOATBEPXKAEHUN XapaKTepPUCTUK

VcnbiTyemble o6pasybl COeAMHAT C TUMOBOM TOYKON 3a3emneHnsa. O6pasubl NOMeLWarT Ha N30NpPYIo-
LYK NOAJTOXKY ANA MUCMNbITaHWA UCNbITYEMOWN CTOPOHON BBepX. DMeKTpos (patuvk 3) momelw,arT Ha NoBepx-
HOCTb 0Gpasua, YTob6bl LEeHTP 371eKTpoda Haxoguncsa He 6amke 50 MM OT KpaeB obpasua Uam ToUYKu 3asemie-
HUA (CM. pucyHok 5). NMoacoefnHAIOT 3N1eKTPos K OAHOMY BbiIXO4Y M3MepuTenbHOro obopyaoBaHus, a TOuKy
3a3eMeHnss — K APYromy BbIXo4y.

MopknoyaloT um3MepuTenbHOoe  o0bopyaoBaHWe, ycTaHaBAUBAKT  WUCNbiITaTeNlbHOE  HanpshXeHue
(10,0 £ 0,5) B n cHUMatoT pesynbTaTbl N3MepeHust yepes (15 + 1) ¢, ecan n3MmepeHHoe 3HavyeHne conpoTmee-
H1sE MeHee 1,0 « 106 OM. 3aTem NpPOAO/DKAKT UCMbITAHUA Ha CNeaylLwen No3nyum 3NeKTpoga UM Ha cnenyr-
wem obpasue. Ecnm namepeHHoe conpoTueieHne pasHo man 6onee 1,0-106 Om, o60pyaoBaHue OTKAKOYAKT
M 3aTeM NOBTOPST MUCNbITAHMS NPU BbIXOAHOM HanpsibxeHun (100 + 5) B.

8.4.3.2 V3mepeHua conpoTuUBAEHNA NMPUMEHAEMbIX MaTepuanos

onekTpopg (fatumk 3) nomMellarT Ha NOBEPXHOCTb O06pasya Ha paccTosaHUM He meHee 50 MM OT Kpaes
o6pasua Wim ToUkM 3a3emMieHuns (CM. pUCYHOK 5). DnekTpoa NnoAcoeANHSAT K OAHOMY BbIXOA4Y U3MEpPUTESbHO-
ro o6opyfoBaHusa, a TOUKy 3a3eM/ieHns — K [pyromy BbIXogy.

MopknoyaloT um3MepuTenbHOe  0b6opyAoBaHWe, YycTaHaBAWBAKT  WUCNbiITATeNlbHOE  HanpshxeHue
(10,0 + 0,5) B n cHUMatT pesynbTaTbl U3MepeHus dyepes (15 £ 1) ¢, ecnn n3mepeHHoe 3HavyeHne conpoTmusie-
HUst MeHee 1,0-106 OM. 3aTem NPOAO/HKAKT UCNbITAHUA HA CNeaylWen No3nyun afIeKTpoaa UM Ha cnepyro-
wem obpasue. Ecnum nsmepeHHoe conpoTuBsieHne pasHo unu 6onee 1,0 « 106 Om, o6opy0BaHNe OTKAOYAOT
M 3aTeM NOBTOPSAKT UCMbITAHUA NPU BbIXOAHOM HanpsxeHun (100 + 5) B.

N3mepuTenbHoe obopyaoBaHue, NOAKAOYAEMOE K 3/1IeKTPUYECKON ceTu, MOXeT noTpeboBatb ApYyroro
cnocoba NoAKMIIYEeHUS UCNbITaTeNbHbIX NPOBOLOB, YTOObLI NMPaBU/IbHO U3MEPUTbL COMPOTUB/IEHNE 3a3eMJIeH-
HbIX MaTepuanos. MNpoBoj 3a3eM/1eHNs N3MepPUTesIbHOro 060pyA0BaHNA HEe06X04MMO M30/MPOBATL OT IMHUN
3a3emMneHuns. JonoNHUTENIbHO MOXeT NoTpeboBaTbCs, YTOObI BbICOKONOTEHLMANbHbLIA UCMbITATENbHbIA NPO-
BOA, Obl/1 COeMHEH C 3a3eMJ/IeHHOI CTOPOHOW UCNbiTbiIBaEMOro obpasua. a8 KOPPEeKTHOro NOAKIYEHNS Npo-
BOJOB C/iefyeT NUCMOMb30BaTb MHCTPYKLUUM U3TOTOBUTENSA U3MEPUTE/IbHOTO 060pyA0BaHUA.
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8.4.4 V3mepeHne COMpoTUBNEHUA «OT TOUKM [0 TOUKU»

[ns nposefeHus namepeHuii coeguHAT ABa anektpoga (patymkm 3), onucaHHble B 8.2.4, ¢ namepu-
TeNbHbIM 060pyAoBaHMeM. VcnbiTyeMbllii o6pa3el, MOMeLWarT Ha N30IMPYIOLLYI0 NOAT0XKY UCMbITYeMOll CTO-
poHO1 BBEPX. [laTunkn cregyeT pacnosioXuTb Ha MOBEPXHOCTM o6paslia B COOTBETCTBUM C peKOMeHAaLnamu
N3roTOBUTENSA WKW, €CNn Heobxoaumo, ApyrMM o6pa3oM, HO Ha paccTosHUM He MeHee 250 MM Mexay npo-
AOMbHBIMY OCAMU AaT4YMKOB U He meHee 50 MM OT KpaeB o6pasua (CM. pPUCYHOK 6).

MoaknwoyalT uM3MepuTesibHOe ob6opygoBaHuWe, YycTaHaBNMBAKT  UCMNbITATE/IbHOE  HanpsXeHue
(10,0 £ 0,5) B n cHumatoT pe3ynbTaTbl u3MepeHuii yepes (15 + 1) ¢, ecnm n3MepeHHoe 3HavyeHne conpoTmeie-
HuA meHee 1,0- 106 Om. 3aTeM NPOAO/KAKT UCNbITAHWSA Ha cnefyrwWwen No3nMynn 3aNekTpoaa UM Ha cnepyto-
wem obpasue. Ecnm namepeHHoe conpoTuBneHne paBHo unm 6onee 1,0 « 106 Om, o60pyfs0oBaHuE OTKIAOYAKT
1 3aTeM NOBTOPAKT UCNbITAHUA MPU BbIXOAHOM HanpshkeHun (100 £ 5) B.

9 OnpegerneHne yaenbHOro ConpoTUBEHMS

9.1 YpgesnbHOe NOBEPXHOCTHOE COMNPOTUB/IEHUE PS

[na onpegeneHns yaenbHOTO MOBEPXHOCTHOrO COMPOTMB/IEHUS WCMOMbL3YHT cneaylowyo dopmyny,
COrf1acHO PUCYHKY 71);

ps = 2n « Rs\oge(d2/d"),
d2 = 4 + 2g,

roe ps — yAenbHoe NoBEepPXHOCTHoe conpoTusaeHune (Om);
Rs— n3MepeHHOe NOBEPXHOCTHOe conpoTuBsieHne (Om);
Ol— gnameTp BHYTPEHHEro KOHTAaKTHOro anektpoga (Mm);
¢2— BHYTpPEHHUI AnamMeTp BHELUHEr0 KO/MbLia KOHTAKTHOro anektpoga (m);
[ — paccTosHMe MeXAy KOHTakTHbIMWU anekTtpogamu (Mm).

9.2 O6bemMHOe yaenbHOe CONPOTUB/IEHNE PV
[na onpegeneHnsa o6bEMHOrO yAeNbHOTO NOBEPXHOCTHOTO COMNPOTMB/IEHWS MCMNOMbL3YIOT CNefyoLLyto
doopmyny, COrnacHo pUCYHKy 7:
P,= N (Ni)2 ma/an,
roe pv— obbeMHoe yaenbHoe conpoTusiieHne (OM e m);
Rv— namepeHHoe o6beMHoe conpoTuBieHue (Om);

cfl— gnameTp LEHTPasibHOro KOHTaKTHOro anekTpoga (m);
h — TonwwuHa ucneiTeiBaemMoro obpasua (m).

1) Mpw Ucnonb30BaHUM 3NEKTPOLA, NPUBELEHHOIO Ha PUCYHKE 1, MOXHO MCNO/L30BaTb YMPOLLEHHY0 dhopmyny:
ps ~ 10 mRs c norpewHocTb0 0,5 %
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LleHTpasibHbIi

PucyHok 7 — HeO6X0,qVIMbIe pasmMepbl And nepecyeta 3Ha4eHUA NSMEepeHHOro ConpoTmMBIEHNA
B yAesibHOe NoBepxXHOCTHOE WK yaesibHoe 06BbEMHOE

10 V3mepeHue CONpPOTUBEHMUS A1 HEMTOCKMX MaTepuasioB
UM U3gennini MasibiX pasMepoB

10.1 O6umne nosioXeHus

[laHHbIli MeTOA PEKOMEHA0BAH A/ NPOBEAEHUS UCMbITaHWi U3Aenuii c NOBEPXHOCTbIO HEMJIOCKOW hop-
Mbl. TpaguLMOHHbIE KOH(DUTYPALUM 3/TEKTPOA0B C KOHLLEHTPUUYECKMM KOJIbLLIOM M Napassie/ibHbiM Pacnosioxe-
HWEM 3/IEKTPOLOB UCMOMbL3YITCSA AN TECTUPOBAHUS TOMBKO MIOCKUX M3Aenunii. OfHaKko, 60MbLIMHCTBO BUAO0B
yNakoBOYHbIX U3AENWIA He niockue. HanprvMep, 3TO TPAHCMOPTUPOBOYHbIE NEHASbI, NIOTKA, SLWUKA ANS TPaHC-
MOPTUPOBKU U HECYLUUE NIeHTbl. B Takux ciyyasx UCMosb3yloT 3NeKTPoAbl C MPYXMHAMU /18 CO34aHus NnocTo-
SIHHOTO KOHTaKTHOTO AABJ/IEHUSI MEXJAY 3/1eKTPOAOM W U3aenneM. Ycunme, co3gaBaemMoe npyxuHamu, 3aBUCuT
OT M3HOCa, 3arpsA3HeHns M NPoM3BOACTBEHHOTO pasbpoca. Takue MOrpewHocT NpueMaeMbl. DNeKTPoLbl U3
371aCTUYHOI pe3nHbl KOMMNEHCUPYIOT HEPOBHOCTU NOBEPXHOCTM npeaMeToB. MNMogo6Has KOHCTPyKuus o6ecne-
yMBaeT COr/laCoBaHHOCTb Pe3y/bTaToOB MexXAy N1abopaTopHbIMU U APYTUMU UCTITAHUSMM.

10.2 O6opypoBaHue

10.2.1 Mcnonb3yemblii faTynk

MprBefeHHbIi HA PUCYHKe 8 ABYXKOHTaKTHbI AaTyMK COCTOUT W3 M30/IMPOBAHHOTO MeTan/InyecKoro
Kopnyca ¢ nonutetpadTopatuneHosbimn (MTHI) nsonatopamu, pacnosioXeHHbIMWU ¢ 060MX KOHLOB. B nep-
BOM U30NATOPE YCTAHOBJIEHbI UCMNbITATE/bHbIE MPOBOAA; BO BTOPOM U30/IATOPE YyCTaHOB/IEHbI THe34a AN npy-
XWHHbBIX WTUTOB. OAHO rHE3[0 OKPYXEHO LUANHAPMYECKMM N301ATOPOM, KOTOPbI B CBOKO OYepenb OKpPYXeH
MeTan/IMYecKon 3alUTHON 060/104KON. [JaHHble WTNTLI NO30/I04YEHbI U UMEKT cuny ynpyroctu (4,6 £ 0,5) H
n gnanasoH cmeweHus ao (4,3 + 0,1) MM. HakoHeyHukn wWTNUdTOB 06paboTaHbl ANA NOLCOEAUHEHUA KOH-
TaKTHbIX 3/71€KTPOA0B AnameTpoMm (3,2 £ 0,1) MM M3 anekTponpoBoAsLLeli pe3nHbl. Pe3nHa nmeeT TBEpAOCTb
no Wopy-A B ananasoHe ot 50 go 70 (cm. ISO 7619-1). AnuHa anekTpofosB cocTtasnseT (3,2 + 0,1) mm. Mpo-
BOAMMOCTb MaTepuana 3/eKkTpoja [Ao/KHa OblTb A0CTATOYHOW, YTOGLI MPU WCNbLITAHUW HA HepxaBelLwei
MeTan/Inyeckol naactmHe (He a/ltoOMUHUEBON) COMPOTUBIEHNE «OT TOUKM A0 TOUYKU» 6bl10 MeHee 103 OM npwu
NPUNOXEHUN UCnbITaTeNbHOro HanpshxkeHnsa (10,0 £ 0,5) B.

Tabnuua 1 cogepXuT OCHOBHbIE KOMMOHEHTbLI 3/1eKTPoAa, NPUBEAEHHbIe Ha PUCYHKe 8.
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Jatumk
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<
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32+01 Lt

4nsa wrndtos
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/1 oo

M3onatop  SnekTposg
DMeKTPOA B 3alUMTHOMN
obonouke

LLtndoTl

OnexTpoapl

MpumeyaHue - Pa3vepbl 1 dhopma
JaTunKa He BNMAIOT Ha pesyribTarbl
M3MEPEHWIA N MOTYT BbITb UCMOMb30BaHbI
nobble yao6HbIe No dopme 1 pasvepy
JaTumku.

PUCYHOK 8 — KOHCTPYKUMS ABYXKOHTAKTHOMO AaTtumka

Ta6nuua 1— MaTtepuanbl, MCnofb3yemble A5 ABYXKOHTAKTHOTO AaTumka

[etanb Onuncanue Mpumep3
MT®3 nsonarop Okosio 25,4 MM B AIMHY 1 guamMeTpom 12,7 Mm
MeTannuyeckan 3awmtHas  MeTanmueckas rnbkas Tpyoka okono 31,8 mv B
060/104Ka 3M1eKTpoaa ONVHY 1 anameTpom 4,75 Mm
V3onAaTop anekTpoaa MNTP3 ¢ TepmoycaaKkol nam Apyroit n3onsTop
MHe3pa ans WtndToB He3n0 ¢ Tpy6yaTbiM BbIBOAOM MOA, naviky Interconnect Devices Inc., R-5-SC
LTndoTbI Cuny ynpyroctu (4,6 £ 0,5) H u gnanasoH cme- Interconnect Devices Inc.,

WweHusa o (4,3 £ 0,1) MM, HakoHeYHUKM WTnToB  S-5-F-16/4-G
06paboTaHbl 419 NOACOEAVHEHUS 3NeKTposa
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OkoHuaHve Tabnuupl 1
fetanb OnucaHve Mpumep3

nekTpoabl OnvHa (3,2 £0,1) mm, guameTtp nposogsawero Vanguard Products, VC-7815
Matepuana (3,2 £ 0,1) mm, TBepgocTb no Lopy-A
B gnanasoHe ot 50 go 70 (ISO 7619-1)

MpumeyaHne — 3TO He MOJHbIA CMIMCOK MaTEPUASIOB A1 KOHCTPYKUMU AATuMKa, HO OH COAEPXUT K/oueBble
3/1EMEHTBI, 06GecneumBatoLLMe NOBTOPSAEMOCTb M3MEPEHNMIA. Pa3melleHne aeTaneii n3obpaxeHo Ha pucyHke 8.

a VHdopmaums, npefocTaB/ieHHas B aHHO KOMOHKe, SIBNSIETCA NpuMepamy NOAXOASLLMX NPOAYKTOB, UMEHLLMXCS
B Mpogaxe. 3Tta UHhopmaums gaetcsa ans yaobcerea nosb3oBareneli 4aHHOro OKYMEHTA U He SIBSIETCA 0406peHnemM
3TUX NpoaykToB B |IEC. DKBMBa/IEHTHbIE NMPOAYKTbI MOTYT MUCMO/Ib30BaTLCS, €C/IM BO3MOXHO NPOAEMOHCTPUPOBATb, UTO
OHV MPUBOAAT K TEM Xe pesynbTaTam.

10.2.2 MoAanoxka ¢ N30NpyroLein NoBePXHOCTbIO

M3onupylowas noBepxHOCTb, MUcNoab3yemas 4719 pacnosioxeHus o6pasuos, AO/HKHA MMeTb MNOBepX-
HOCTHOe conpoTuerieHne 6osee 1 m1013 Om, n3mepeHHoe B cooTBeTcTBUU € IEC 62631-3-2.

10.2.3 CpencTBO M3MEPEHUA COMPOTUBIEHUA

[Ona n3mepeHus conpoTuBAeHUa cnegyet ucnosnb3oBatb o6opysoBaHune, npusegeHHoe B 8.1.

MpumeyaHne — [na co6opa MHGOPMALMM NPW NOATBEPXKAEHUM METOAOB WUCMbITaHUIA MCNob30Basiock 06b-
eAVHEHHOe CPeACTBO U3MepeHuid, onucaHHoe B 8.1.2. VHdopmauusi He npepocTaBnsnacb A/ NPOBEPKM cocTaBa
060py0BaHus.

10.2.4 VicnblTaTesibHble NpoBoa

TpebyoTca nogxoasuwive AN U3MepUTens uUcnblTaTesibHble MpoBofa. Mcnosib3oBaHUe 3KpaHUPOBaH-
HOro npoBofa OT Kopryca gatuvka K o6opyfoBaHuio 6yAeT 3HAUYMTENIbHO CHUXaTb 3/1EKTPUYECKMEe NoMexu
(cm. pucyHok 9).

MpumeyaHne — V3mMepeHns oas NPOBEPKN AaHHbLIX METOAOB WCMbITaHWI Obl NPOBEAEHbI C UCMO/Ib30BaHN-
€M 3KpaHMpOBaHHOIo NPOBOAA.

10.3 TMpoBeaeHne ucnbiTaHW

[Janee npueBegeHa nocnepoBaTeNnbHOCTb AEWCTBUI NpU NPOBEAEHUN U3MEPEHWIA:

a) MopacoeAnHAT faTyMK K U3MEPUTENIo, Kak nokasaHo Ha pucyHke 9.

b) MomewawT ncnbiTbiBaeMblii 06pasel, Ha NOAIOXKY C U30/INpPYLOLLE NOBEPXHOCTLIO.

c) MpuxumalT NPYXWHHbIE WTUMTbl BHU3 NPUONN3NTENIBHO HA MNOMNOBUHY ANVHbLI X04a NPYXWH (CM. pu-
cyHok 10).

d) MopgatT BbIXOAHOE HanpsixeHue (10,0 + 0,5) B B TeueHune (15 + 1) ¢ M cCHMUMAIOT pe3ynbTaTbl U3mMepe-
HUA. Ecnm namepeHHoe 3HavyeHue conpotmeneHna meHee 1,0 « 106 Om, noslyyeHHble pe3y/bTaThl 3anncbiBalT
N nepexoaaT K nyHkTy f). ECnn namepeHHoe 3HavyeHue conpoTUB/IEHUA paBHO wuau 6onee 1,0 « 106 Om, nepe-
XOAAT K MYHKTY €).

e) Ecnu 3HauyeHue conpoTuBAEHUs, N3MepeHHoe B NyHKTe d), paBHO nan 6osiee 1,0 m106 Om, MeHsAOT
3HauyeHne BbIXOAHOro HanpsxeHusa Ha (100 £ 5) B 1 nOBTOPSAKT M3MepeHUsa. 3anucbiBaloT NoNyyeHHoe 3Haye-
HMe ConpoTUBNEHUSA.

f) MoBTOpPAKT UCNbITAHMA ANS KaXA0ro octaswerocs obpasua.

MpumeuvaHune 1— V3MeHeHVe pa3MepoB 0GPa3LOB MOXET MOBUATL HA Pe3y/ibTaTbl U3MEPEHWIA.

MpumeuaHue 2 — lMOBMUATL HA PE3Y/bTATbl N3MEPEHUIT MOXET pasMep 3/1EKTPOLOB U PACCTOSHE MEXAY
anekTpogamu. irameTp 3,2 MM 1 paccTosiHME MexXay 3nekTpogamm 3,2 MM 6blIn BbIGpaHbl AJ1s TECTUPOBaHNS 60/1bLIOMO
KO/IMYeCcTBa TUMOB 1 Pa3MEPOB YMaKOBKM.

MpumeyvaHne 3— V3vepeHns CONPOTUB/IEHUS KOHKPETHOTO MaTtepuana obpasua MoryT oTmyarbes ns-3a:
a) pasnuunini B cocTaBe Wv TO/LLMHE NMOBEPXHOCTU 06pasLa;

b) cmATUA o6pasLa Npu NPWKMMaHUN 3N1EKTPOLOB;

C) pas/nyunii B CONPOTUB/IEHUN UCNO/b3YEeMOro MaTepuana 31eKkTpoaa;

d) n3MeHeHus CBOWCTB Marepuana nog BO34eiCTBUEM M3MEPUTENIbHOIO TOKA;

€) YNCTOTbl 3NEeKTPOLOB W obpasua.

MpumeyaHne 4 — VcnbiTaHUs pas/INYHbIX MaTepUasioB /1 3/1eKTPOAOB MOKa3biBalOT, YTO MCMO/b30BaHMe
6onee TBepAbIX PE3UHOBLIX MaTEpPUasIoB, YeM YCTAHOB/IEHO B TpeGOBaHWsX, cO3faeT 6onblumii pa3bpoc pesynbTaTtoB
N3MEpPEHUIA.
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MoakntoueHne faTumka K M3MepuTesisHoMy 060pyA0BaHMI0 3KPaHUPYEMbIM Kabenem

OKpaH

VICTOYHMK HanpshkeHns
AmMnepmeTp
AmMnepmeTp

VICTOYHUK HanpshxeHus

® ©6 6 0

lMofKoueHVe AaTumka K U3MepuTeNbHOMY 060pYA0BaHMo NpoBoaaMy 6e3 akpaHa

MICTOYHMK
W3vepuTens
3asemsieHne

TOYKA)

[ByXNpoBOAHOE MOAKNIOUEHVE K N3MEPUTE/TLHOMY 06OPYA0BaHMIO

MICTOYHMK
Viameputenb

PucyHok 9 — BapriaHTbl MOAKMIOUEHUS AaTumKa K U3MepUTENbHOMY 060pYy0BaHII0

[JaTuvK, pasveLLgHHbIi LLITMdTh AaTumka, npukatble
Ha VCMbITYEMOM U3AEe/N. BHW3 NPUG/N3UTE/TBHO
OTCyTCTBME NPYXMHHOTO Ha MOJIOBUHY [/IMHbI XOAA NPYXVH,

coefyiHeHus Mp1 NPOBEAEHN U3MEPEHNIA

PucyHok 10 — Mpumep npwxaTus NPYXUH NpW NPOBEAEHUN UCMbITAHWI

11 MNoBTOPSIEMOCTb W BOCMPOM3BOANMOCTb Pe3y/ibTaToB

ConpoTuBNeHne npefocTaBfisieMblX 06pa3L0B 3aBUCUT OT YCNOBUIA MCMbITAHWU U 3TO HOpPMasbHO ANs
HEOAHOPOAHbLIX MaTepuasnos. Mo3ToMy, NoMyUYeHHble 3HAYEHUS COMPOTUBMEHUS MOTYT OTAMYaTbCs Ha +10 %
M YacTo pacxofAsTcs gaxe 6o/ble (NP 0AMHAKOBbIX YCOBUSIX UCMbITAHWA AMana3oH MoslyYeHHbIX 3HAUYEHW
MOXeT 6bITb B NMpefeniax ofHoro nopsgka). s conocTtaBUMOCTM pe3y/ibTaToB U3MEPEeHUd Ha aHanormyHbIX
o6pasuax TpebyeTcs NPOBOANTb UCMbITAHUSA C OAMHAKOBLIMU MPUMOXKEHHBIMU HAMPsXKEeHUAMU.
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MOBTOPSIEMOCTb faHHbIX METOLOB MCMbITAHWI MOXeT 6biTb AOCTUIHYTa B AMana3oHe MNOJIOBMHbI NONy-
YEHHbIX pe3ynbTaToB M3MepPeHUii. Ecnn ycpegHeHHOe 3HavyeHne ANs cepun nabopaTopHbIX UCNbITAHUA cocTa-
BUT 5 « O 10 Om, rpaHunubl oxngaemoro pasbpoca 3HavyeHuin 6ygyT ot 2,5 « 01040 7,5 « HO 10 Om.

12 TpoTOKON UCMbITaHWUI

MpoToKoN MCNbITAHWIA OO/MKEH BKAOYATb C/eAYLWYy nHdopMaLlmio:

a) onucaHve un nageHTudukaunio matepuana (HaMMmeHoBaHue, Kateropus, UBeT, NPoOW3BOAUTENb, AaTa
npounseoacTea u gp.);

b) dopmy, pasmepbl 1 KONMYecTBO 06pasLoB;

C) Tvn, maTepuan u pasmepbl AaTYMKOB (3/1EKTPOLOB), €CAN OHM OTAMYalTCA OT TpeboBaHUn AAHHOrO
cTaHpapTa;

d) ycnoBus Bblaepxkn o6pasuoB (Temnepatypa, OTHOCUTE/IbHAsA BAAXHOCTb, BPEMS BblLEPXKKM);

e) npoueaypy O4YMCTKY;

f) ycnosusa nposefeHus ncnelTaHunii (tTemnepaTtypa v OTHOCUTESIbHASA BIAXXHOCTb BO BPeMs NpoBefeHUs
n3MmepeHunin);

0) u3MmepuTesibHoe ob6opyaoBaHue (Tun, MHPopMaLna o noBepke/kanmbposke u ap.);

h) n3mepuTenbHoe HanpsXeHne u BPeMS ero NpuIoXeHUs € 4ONOMHUTENbHON MHOpMaLunei, ecnv atu
napameTpbl 6bIIN YCTAHOB/IEHbI OT/IMYHBIMU OT TpeboBaHWA cTaHgapTa,;

i) KONMYecTBO U3MepPEeHWi, MHANBMUAYaNbHbIE pe3ynbTaTbl U3MEPEHUI U yCpeaHEeHHble pe3ynbTarhl;

j) yoenbHoe NOBEPXHOCTHOE COMPOTUBNEHME AN KaXAO0ro pesynbTara M3MEpeHuin n cpefHee 3Haue-
Hue, ecnn Heob6Xo0AUMO;

k) yoenbHoe o6bemHOe CONpOTUB/IEHWE ANS1 KaXAOro pesysnbTara U3MEpeHuin u cpefHee 3HauvyeHue,
ecnm HeobxoauMmo;

) conpoTMB/IEHNE 3a3eMJ/IeEHUA/K TOUKE 3a3eMIeHMA C ykaszaHWeM MNOJIOKEHWUS AaTyuka BO BpeMs npo-
BeAEHUA U3MEpPEHUA, ecln HeoBX0AMMO;

T) CONPOTUBNEHUE «OT TOUYKM A0 TOUKM» C yKaszaHUeMm MoJIOXKEeHUS faTynka BO BpeMs NpoBefeHus uns-
MepeHunii, He3aBMCUMO OT TOro, Kakoil meTog u3 pasgena 8 wau pasgena 10 6bl1 NPUMEHEH, U paccTosHUe
MexXAay OCAMMU AAaTUMKOB, €C/IM OHO OT/IMYHO OT YKa3aHHbIX B HACTOALWEM cTaHfapTe, uTpeboBanocb NPoOBECTH
n3mMepeHuns;

n) AaTy NOArOTOBKM UCMbITyeMbIX 06pa3uoB 1 AaTy NpOBeAeHUs UCNbITAHWN;

0) Nbble BO3MOXHbIE HabnoaeHs B Xxoae namepeHuii (Hanpumep, adgekT nongpusauun).

Mpu OTCYTCTBMM MHCTPYKUMI B CTaH4apTe Ha usfgenus wam gpyrux tpebosBaHuii cnepyet yyuTbiBaTb
cnoco6 pacueTta cpegHux 3HayeHuii. O6bIYHO, ANSA BbIYUCAEHUA CPeAHUX 3HAYEHWUI MCNoNb3yeTcs cpegHee
apudMmeTunyeckoe, T. €. CymMMa N 3HAaYeHUi, fefleHHbIX Ha N

roe X — cpepgHee 3HadeHue;

Xj— eAnHn4YHOEe 3HayeHwue;

N — KO/IMYECTBO yCpeAHAEMbIX 3HAYEHUIA.

Ha npaktuke, korga ycpefgHseMble 3HAYeHUA pasnimyaroTca Ha NopsAfKM, YTO 4acTo criyvyaeTtcs npu us-
MEpPEHNN COMPOTUBJIEHUSA, 4Yalle MOXET MUCMNOoSIb30BaTbCA reoMeTpuyeckoe cpefiHee 3HayeHuwe. Hanpumep,
NATb pe3y/bTaToB M3MEpPEeHUit MOryT BK/KYaTb B ce6s 3HavyeHus nopsgka 1 m109 Om 1 o4HO 3Ha4yeHue no-
psagka 1+ 1012 Om. 3HaueHne namepeHnss 1 m1012 Om BAMAET Ha cpeaHee apumeTnyeckoe 3HavyeHue, Torga
Kak cpefHee reoMeTpuMyeckoe He MOABEPXEHO BIMAHMIO U MOXeT 6osee TOUYHO oTpaxaTtb 06u,ee CBOICTBO,
KOTOpbIM MaTepuasn, BepoAaTHO, 6yaeT o6nagatb Npy UCNOb30BAHUN.

CpefHee reomeTpuyeckoe 3HayeHue onpegenserca C MOMOLLbK /1-T0 KOPHA U3 NPOU3BEAEHUA N 3HA-
YyeHui

(« y.,n
X = w
\i=1 J

roe X — cpefiHee 3HaueHue;

Xj— eguHNYHOe 3Ha4YeHue;
N — KO/IMYECTBO YCPeaHSAEeMbIX 3HAUEHUIA.
MpPOTOKON MCNbLITAHWIA A0/MKEH coaepXaTb CBeAeHUss 06 UCMNOMb30BaHHOM apudgMeTUYecKoM Wau reo-
METPUYECKOM 3HAUYEHUU.
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MpunoxeHve A
(o6s13aTENIBHOE)

MpoBepka cucrtemsbl

Al TlMpoBepKa cUCTeMbI /1 NU3MEPEHNA NOBEPXHOCTHOIO COMNPOTUBIIEHUA

A.l.1 YCTpPOWCTBO U METOA AN NMPOBEPKN YCTPOMCTBA NPU HU3KNX 3HAUYEHUSIX CONPOTMBEHNSA

YCTpOIACTBO A1 MPOBEPKM AO/HKHO COOTBETCTBOBATL pasMepam 3/1EKTPOA0B, OMUCaHHbIX B 8.2.2, 1 uMeTb 20 uHaun-
BUOYa/IbHbIX KOHTaKTHbIX METa/l/IMYecK/X Naowanok, ob6ecneymBaroLmnx KOHTaKT C LLEeHTpasibHOW (BHYTPEHHER) noBepx-
HOCTbIO 3nekTpoga, 1 20 NAEHTUYHBIX M0WaA0K, 06ecneymBaroLmMX KOHTAKT C KOMbLOM (BHELUHUM Kpaem) NMoBEpPXHOCTU
anekTpoaa. KoHTaKTHble M/IOWaAKM AO/MKHbI ObITb NIOCKMMK, 63 BbICTYMOB U YCTAHOBJ/IEHbI HA POBHOW MOBEPXHOCTM.
YCTpOIACTBO A0/KHO cogepxatb 20 pe3uctopos conpoTueieHnem (1,00 + 0,01 ) 106 Om. Bce pe3ncTopbl yCTaHOBMEHbI HA
HWKHEl CTOpoHe. Kaxablii pe3ncTop AO/MKEH UMETb UHAMBUAYA/IbHOE COeAMHEHNE C BHYTPEHHEN W BHELUHEN KOHTaKTHbI-
My nowagkamm (pucyHok A.1). Matepuan yCcTpoicTBa AO/MKEH MMETb 06 bEMHOE CONPOTMBIEHNE He MeHee 108 Om, npu
ucnbiTatesibHoM HanpsbxeHun (100 £ 5) B mexay AByMA psagamuy niowazok, He CoeHEHHbIX pe3ncTopamu.

10 MOMm (+ 1 %)

PucyHok A.1 — YCTpPOIACTBO /151 U3MEPEHUST MOBEPXHOCTHOMO COMPOTMB/IEHNSI MPU HUXHEM MPEAENe CONPOTUBIIEHMS

Mepen ucnbiTaHMeM YCTPOWCTBO MPOBEPSIOT CeayowyM obpasom.

OneKTpod, ONMCaHHbIN B 8.2.2, COeAMHSIOT C U3MEpPUTE/bHbIM 060pyA0BaHNEM B COOTBETCTBUM C PUCYHKOM 3 U
3aTemM NMOMELLAKT Ha YCTPOWCTBO. Jasiee npuknagbiBaloT ucnbitatesisHoe HanpsbkeHune (10,0 + 0,5) B u cunTbIiBalOT MNo-
KazaHus yepes (15 + 1) c. MNonyyeHHbIn pesynbTaTr fo/mkeH 6biTb B npegenax (5,00 + 0,25) « 105 Om. Mocne nosopoTta
anekTpoga Ha 90° U3MepeHust NMoBTOPSIOT.

MpumeyaHune — MNOBOPOTOM 3/1EKTPOAA NPOBEPSIOT M/IOCKOCTHOCTb MPUCNOCOGEHNS 1 TOBEPXHOCTY N3MEpU-
TENbHOTO 3/1eKTpoa.

A.1.2 YcTpolicTBO 1 MeTof A/151 NPOBEPKN NMpu BEPXHEM Mpesesie CONPOTUB/IEHNA 1 OnpeesieHne BpemMeHu
YCTaHOB/IEHNS NOKa3aHui

YCTpOACTBO AO/MKHO COOTBETCTBOBATHL pasMepamM 3/1eKTPOA0B, OMUCaHHbIM B 8.2.2, U UMETb MeTa/l/IMueckne KOH-
TakTHble niowaakn, obecneyvBaloLime KOHTaKT C MOBEPXHOCTAMU 3eKTpofa. KOHTaKTHble NowWwankM AO/MKHbI BbITb
M1I0CKMMU, 6€3 BbICTYNOB N KPEMUTLCA Ha POBHOW NOBEPXHOCTW. KOHTaKTHble MoLaikv MOryT ObiTb COeAMHEHbI 4pyr C
[pYyrom B LieMb WM KPYroBoe KonbLo. LieHTpanbHas (BHYTPEHHSIA) 1 KonbleBas (BHELUHSS) SIMHAN KOHTaKTHbIX MI0WaaoK
coefyHeHbl Mexay coB0i C NOMOLLLI OAHOr0 pesucTopa conpoTmeneHnem (1,00 + 0,05) 1012 Om (pucyHok A.2). MNpu
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ucnbiTaHnn nog, HanpshkeHnem (500 + 25) B, B cooTBeTcTBUM C IEC 60167, M30IALUMOHHBIA MaTepuasn yCTPONCTBa AO/HKEH
NMeTb U30/IALMOHHOE COMpPOTUB/EHNE He MeHee 1014 Om Mexay ABYMS psaamy Nowafok HeCoeAUHEHHbIX PE3UCTOPOM.

1,0-1012 Om (+5%)

PucyHok A.2 — YCTpOIACTBO 47151 U3MEPEHWSI NOBEPXHOCTHOTO COMPOTUBIIEHNSI NPW BEPXHEM MNpegesne ConpoTvB/IEHNS!

Mpn npoBepke CMOCOBHOCTM CUCTEMbI M3MEPsATb conpoTvBieHe 1,0 m1012 Om 1 onpefeneHnst neproaa yCTaHoB-
NEeHVs NokasaHuii BbINOMHSIOT creaytolme onepauyn.

3neKTpof, OnucaHHbIi B 8.2.2, COEAVHAIOT C WUCMbITaTebHbIM 060PYAOBaHNEM B COOTBETCTBUM C PUCYHKOM 3 ”
3aTeM NOMeLLAKT Ha YCTPOWCTBO. MpuKnaabiBaloT ucnbitatenbHoe HanpsbkeHue (100 + 5) B v npu ycTaHOBMBLUEMCS 3Ha-
YEHWUW COMPOTUB/IEHNS CUMTBLIBAIOT NOkasaHua. Ecnn pesynbtatbl M3MEPEHWin COOTBETCTBYIOT A0MYCKAEMbIM 3HAYEHUSM
pe3ucTopa, MUCMbiTaHNe NOBTOPSIKOT NATb pa3 C 3annCbi0 BPEMEHW YCTAaHOB/EHUS NokasaHuii. CpeaHee apuchMeTnyeckoe
13 NATU U3MEPEHWI BpeMeHU SIBMSIETCA NeprosoM YCTaHOB/IEHWS NokasaHui. [o6aBuB K 3TOMY 3Ha4YeHWo 5 ¢ nonyyaroT
nepvos yCTaHOB/IEHUS NoKasaHuii 4718 UcnbiTaHuii o6pasuoB ¢ conpoTusieHnemM 6onee 106 Om.

A.2 TNpoBepka cUcTeMbl 4151 U3MEPEHNST 0O EMHOIO COMPOTUB/IEHNUS

A.2.1 YcTpoicTBa 1 MeTo A1 NPOBEPKM MPY HDKHEM Mpeaesie COnpoTMBIIEHUS

Mepeq ncnbiTaHnem YCTPOMCTBO MPOBEPSAIOT CredyowyM 06pas3om.

onekTpoabl (AaTunkn 1 n 2) CoeanHsIoT ¢ n3MepuTesibHbIM 060pyA0BaHNEM B COOTBETCTBUM C PUCYHKOM 4, HO 6e3
ucnbITyemoro obpasua mMexay HUMW. 3ateMm nogcoeguHsioT pesuctop conpotusneHnem (5,00 £ 0,05) « 105 0Om mexay Bbl-
XOZOM WCTOYHUKA TOKa U AaTymkoMm 2. MpuknagabiBaloT ucnbitatesisHoe HanpsxeHue (10,0 £ 0,5) B 1 cHUMatoT nokasaHus
yepes (15 + 1) c. MonyyeHHbI pe3ynbTaT Ao/mKeH 6bIiTb B npegenax (5,00 + 0,25) « 105 Om.

A.2.2 YcTpoiicTBa 1 METOA 4151 MPOBEPKN NPV BEPXHEM Mpeaesie CONPOTUB/IEHUS U onpegesieHre nepmoa
YCTaHOBJ/IEHNSA NMOKa3aHW

Mpwn npoBepke CNoco6HOCTU cUCTEMbI M3MeEPATL conpoTreneHne 1,0 » 1012 Om 1 onpefeneHns neprvoga ycraHoB-
NEHUA MOKa3aHWi BbINOSHAKT Ccredytolme onepauym.

onekTpodbl (AaTunkn 1 1 2) NOACOEAVHSIIOT K M3MepuUTeIbHOMY 060pyA0BaHMI0, Kak yKasaHO Ha pucyHke 4, Ho 6e3
UCMbITyeMOro obpasua mMexay HUMW. 3aTtem NoAcoefuHSIOT pe3nctop conpotueieHnem (1,00 + 0,05) « 1012 Om mexay
BbIXOZIOM VUCTOYHMKA TOKa M Aatynkom 2. MoaaloTt ucnbitatenibHoe HanpsxeHue (100 + 5) B 1 npu ycTaHOBMBLLEMCS 3HAYe-
HUW COMPOTUB/IEHNSI CUNTBLIBAIOT NOKa3aHWA. ECnn pesynbtar n3MepeHuin HaxoguTcsa B npegenax gonycTmmoro gvanasoHa
pesncTopa, NOBTOPSIIOT U3MEPEHWsT NSATb pas, 3anucbiBas BpeMsi cTabunmsaumm nokasaHuii. CpegHee m3 NATU U3MepeHuii
ABNSETCA NepuofoM YCTaHOB/EHWS nokasaHuid. [lo6aBmB K 3TOMy BpPeMeHWU 5 ¢ nosyyaroT BpeMsl yCTaHOB/IEHWS NokKasa-
HUIA YCTPOIACTBA MPW UCNbITaHUSIX 06pas3LLoB C CONPOTMB/IEHNEM Gonee 106 Om.
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A.3 lMpoBepka cucTembl 4751 U3MEPEHNsI COMPOTUB/IEHUS A1 HEM/IOCKMX MaTepuasioB U U3aenuvii manol
hopmbl

A.3.1 lMpoBepo4yHOe 060pyaoBaHMe

O60opyaoBaHne ANa UCMbITaHUA Ha HWKHEM npefesie ConpoTYBEHUS COCTOUT M3 Pe3ncTopa, CONpOTUMB/IEHUEM
(1,00 £ 0,01) « 105 Om, coeiHEHHOrO ABYMS MEeTa/l/IMYEeCKMMU KOHTaKTHbIMK nnactuHamu. Pasmepb! 1 popma nnactuH
[OMKHbI 06GecneynBaTh KOHTaKT KaXk4Oro AaTyMka TOIbKO C OJHON M/IACTMHOM M OTCYTCTBME KOHTaKTa ApYr C ApYroMm.
MnacTvHbl MOTYT ObITb MPUKPEN/IEHbI K MaTepuasty Co CBOMCTBAMU M30/MPYIOLLE ONOPHONM NoBepxHOCTU. Ha pucyHke A.3
npuBefieHa BO3MOXHasA KOHCTPYKLMS 060pyoBaHWS 418 NPOBEPKY CONPOTUBIEHMS.

O6opyaoBaHne A1 UCMbITaHUSE Ha BEPXHEM MpeAesnie CONPOTMB/IEHMS COCTOMT U3 PE3MCTopa, COMpPOTMB/IEHUEM
(1,00 £ 0,05) « 109 Om, COeAMHEHHOrO ABYMSI METa/T/IMYECKMMU KOHTaKTHbIMW naactuHamu. Pasmepb! 1 popma naactuH
[OMKHbI 06ecneynBaTh KOHTaKT Kak4Oro JaTymka TOMbKO C OJHON NAacTMHOM M OTCYTCTBME KOHTakTa ApYr C ApYroMm.
[nvHa v wupuHa kakaoid NNacTuHbl AO/DKHBI O6bITb HE MeHee 3,3 MM (41 NMPSIMOYTOMbHbIX MIACTUH) WM AUaMETPOM He
MeHee 3,3 MM (g/15 Kpyr/ibIX NAacTVH), MUHMMa/IbHOE paccTosiHUE Mexay naacTHamu He meHee 3,1 Mm. MnacTvHbl MoryT
ObITb MPUKPEN/IEHbI K MaTeprasny Co CBOMCTBaMM W30/MPYIOLLE ONOPHOM NOBEPXHOCTU. Ha pucyHke A.3 nprBeaeHa BO3-
MOXHas KOHCTPYKLMS 060pyA0BaHNA A1 NPOBEPKM COMPOTUB/EHUS.

TekyLlee 3Ha4eHNE COMPOTUB/IEHUS] PE3MCTOPA AO/MKHO NEPUOANYECKN KOHTPOMIMPOBATLCS. VI3MEpPEHHbIE 3HAaUYeHNS
[O/MKHbI UCNOb30BaTLCA NPY UCMbITAHUSIX MPY NPOBEPKE AaTHMKOB.

MpoBepouHoe 060pyaoBaHMe MpoBepouHoe 060pyAoBaHME C AATUMKOM

Pesuctop Jarumk

PucyHok A.3 — YCTpOICTBO A1 NPOBEPKM M3MEPUTENSA CONPOTUBEHUS

A.3.2 MNpoBepoyHOe 060pyaoBaHMEe

MeTog, NpoBepku NpuBefeH Janee:

a) lNpoBepka fAaTuUMKOB AO/MKHA ObITb NPOBELEHA C MOMOLLBI0 U3MEPEHUSI U3BECTHOMO 3HAYEHUSI COMPOTUB/IEHNS.

b) MoaknoyaloT AaTYMKN 3/IEKTPOAOB K U3MEPUTESIO B COOTBETCTBUM C PUCYHKOM 9.

c) MNomelaT AaTunkn 3INEKTPOAOB Ha 060pyAOBaHMe AN U3MEPEHUss HU3KOro COMPOTUB/IEHUS KakK MoKa3aHo Ha
pucyHke A.3.

d) MpwxumatoT NPYXMHHbIE WTUAITbI BHWU3 NPUGAN3NTENBHO Ha MOSIOBUHY A/IMHbI X042 NPYXUH (prucyHok 10).

e) lMopatoT ncnbiTatensHoe HanpshkeHune (10,0 £ 0,5) B B TeueHune (15 £ 1) ¢ M CHUMAKOT pe3ynbTaTbl U3MEPEHUS.

f) 3anucbiBaloT nonyyeHHble pesysbTaTbl U3MEPeHUss CONPOTUBAEHUs. [MoflyYeHHble 3HAYeHWs OO/KHbI ObiTb B
npegenax 10 % OT AeliCTBUTENbHOIO 3HAYEHNS pe3ncTopa.

) ToBTOPSOT U3MEPEHUs, UCMOSb3YS METOZ, NPOBEPKY MPU BbICOKOM CONPOTMBEHUMN Npy HanpshkeHuu (100 + 5) B.
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MpunoxeHve OA
(cnpaBo4HOe)

CBefieHMs 0 COOTBETCTBMU CChIJIOYHbIX MeXAYHapoAHbIX CTaH4apPTOB
MeXrocyapCcTBeHHbIM CTaHAapTam

Tabnuya OA1

O603HayYeHNe CCbISIOYHOTO CreneHb O603Ha4yeHe 1 HaMMeHOBaHNe COOTBETCTBYIOLLEro MeXrocyAapCTBeHHOro
MeXxayHapogHoro ctaHgapTa COOTBETCTBUA CTaHgapTa

IEC 62631-3-1 — :
IEC 62631-3-2 —
IEC 62631-3-3 —
ISO 1853 —
1SO 2951 —
ISO 3915 —
ISO 7619-1 —

* COOTBETCTBYHLLMI MEXIOCYAapCTBEHHDBIN CTaHAAPT OTCYTCTBYET. [l0 ero NPUHATUAS peKOMeHAYEeTCs UCMOb30BaTh
NepEeBO/ Ha PYCCKUA S13bIK JAHHOTO MEXYHApOAHOIo cTaHaapTa.

YOK 361.3.083:006.354 MKC 29.020 IoT
17.220.99

KnwouyeBble cnoBa: 3/iekTpocTtaTuka, 3/1eKTPUYeCcKoe COMnpoTuBNeHUe, TBepAable Martepuasnsl, TBepAble
N301ATOpPblI, HakonseHne 371eKTpocTaTtnyeckoro 3apsaga, MNoBepxHOCTHOe conpoTuBneHue, o6beMHoe
conpoTtuBieHne, MetTonq NCNbITaHUN, AN1eKTpoa

Pepaktop E.FO. MuTpodchaHoBa
TexHunyecknin pegaktop W.E. Yepenkosa
Koppektop P.A. MeHTOBa
KomnbloTepHas BepcTka V.A. HaneikuHol

CpaHo B Habop 12.05.2023. TMopgnucaHo B nevaTb 16.05.2023. ®dopmar 60x8418. [apHuTypa Apuan.
Yen. ne4. n. 2,79. Yu.-usg. n. 2,51.

MOArOTOB/IEHO HAa OCHOBE 3/1IEKTPOHHOI Bepcuu, NpeaocTaB/ieHHo pa3paboTunkoM cTaHaapTa

Co3faHo B eMHNYHOM UCNOoNHEHUN B ®IBY «MHCTUTYT cTaHgapTusauyum»
ONA KomnaekToBaHus ®efepasibHOr0 MHOPMaLMOHHOTO hOHAA CTaHA4apToB,
117418 MockBa, HaxumoBckuii np-T, g. 31, k. 2.
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