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BBepeHve

HacToswuii cTaHfapT CNyXWT pyKOBOACTBOM MO METOAaM WUCMbITaHUs CBOWCTB 060pyj0BaHUs, NPOAYK-
LMW 1 NPOLIECCOB, BbINOJIHAEMbIM A/151 TOFO, YTOGbI UCKOUNTL ONacHbIe NPOSIBNIEHNS CTATUYECKOTo 3M1eKTpu-
yecTBa. a TaKke No Tpe6oBaHWAM K onepauusM, HEOOXOAUMBIM 4151 HALEXHOTO 06eCcneyeHns aKenayaTaumum
060pya0BaHUs, U34eNUiA U NPOBEAEHUS MPOU3BOACTBEHHbIX NpoLeccoB. OH NpeAHasHayeH A5t NPUMEHEHNS
MNPy OLEHKe CTEMeHW pucKa ONacHbIX NPOSIBIEHUI CTATMUYECKOTo 3/1eKTpUYecTBa UM nNpy paspaboTke CTaH-
[AapTOB A71s TPYNMbl OQHOPOAHOMN NMPOAYKLUM UMK CNeumanbHbiX CTaHAAPTOB Ha 3/IEKTPUYECKME WU He3SeK-
TpYYeckne MalluHbl UM 060pYyA0BaHME.

HacToswumii ctaHgapT npegHasHadeH Ans pa3paboTumkoB U Nosb3oBaTesieli npoueccos U 060pyLoBa-
HUSl. U3rOTOBUTENEN U OpraHu3auuii, NPoBOAALLMX UCTIbITaHWS. OH MOXeT Takke UCMo/b30BaThCsl NOCTaBLLW-
kaMy 06OpyAoBaHUsi (HanpuMep, MalivH) U MOKPLITUI Nofa UNK OAexXAbl, Korga cneunasnbHblii CTaHaapT Ha
MPOAYKT He CYLLEeCTBYET UMM KOrfa B CYLLECTBYIOLEM CTaHAApTe HE OTPAXeEHbl ONacHble MPOSIB/IEHUSA CTaTy-
UECKOro 3/IEKTPMYECTBa.
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M E X T OCUY 4 APGC CTUBEHH®BbB 1 C TAHOAPT

B3PbIBOOMACHbLIE CPE/bI
YacTtb 32-2

QnekTpocTatuka. OnacHble nNposiBfeHns. MeToabl UCMbITAHWIA

Explosive atmospheres. Part 32-2. Electrostatics hazards. Tests

fata eBegeHns — 2018—01—01

1 O6nacTb NPUMEHEHMNS

B HacTosilem cTaHfgapTe npvBeAeHbl MeTofbl UCMbITaHWS CBOMCTB 060pYyA0BaHUSA, NPOAYKLAN W NPO-
LLecCcoB. BbINOJIHAEMbIE C LEefblo NpefoTBpalleHnss ONacHOCTY BOCMIAMEHEHUS U NOpaXeHusa paspsgamu
cTaTMyeckoro anekTpuyectsa. OH NpegHasHayeH 4719 NPUMEHEHNSA NPU OLLEHKe CTeNeHV pucka onacHbIX Npo-
AB/IEHUI CTATUYECKOro 3/1IeKTpruyecTBa Un npu paspaboTke cTaHAapToB 418 FPYNnbl O4HOPOAHON NPOAYKL UK
UK cneunanbHbIX CTaHAAPTOB Ha 3/1eKTPUYECKUE UK HEINEKTPUYECKME MALLUHBI UK 060pyAoBaHueE.

HacTosAwwmii ctaHgapT ycTaHaBnvMBaeT MeToAbl UCTbITaHWi, CNO/b3yeMble A1 KOHTPOIA CTaTUYeCcKoro
3/1eKTpNYeCcTBa, Takne Kak MeTofbl onpefenieHnss NOBEPXHOCTHOIO CONPOTUBIEHNS, CONPOTUBIEHUS YTEUKN,
YLEeNbHOTO 3/1EKTPMYECKOro CONPOTUBIEHNS NOPOLLKA, 3/1EKTPONPOBOAHOCTU XUAKOCTMW, 3N1EKTPUYECKON eM-
KOCTU U OLieHKW BOCM/IaMeHSoL el CnocoBHOCTM Bbi3BaHHbIX pa3pafos. OH npegHa3HaveH 419 NpUMeHeHus
COBMECTHO co cTaHfapTamu cepuun IEC 60079.

MpumeyaHne — IEC TS 60079 32-1 «3nekTpocTarmka. OnacHble NposiBNeHnsi. PykoBoacTBO» 0ny6/IMKOBaH B
2013 r. 3TOT MeXAyHapoHblli CTaHAAPT He 3amMeHsieT cTaH4apTbl HA KOHKPETHYI0 NPOAYKLMIO 1 NPOU3BOACTBA.

2 HopMmaTuBHbIE CCbI/IKN

MprBeAEeHHbIE HMXE CTaHAapTbl ABNAOTCA 06A3aTeNbHbIMY 418 NPYMEHEHNA HaCTOALLEero cTaHaapTa.
[na cTaHfapToB C yKa3aHHOWM AaToli onyb/imkoBaHWs MPYMEHSAIOT TOMbKO ykasaHHoe uafgaHue. Ecnn pata
ony6/MKOBaHUS He ykas3aHa, TO MPYMEHS0T nocnegHee v3gaHue NpuBeAEHHOro craHgaprta (Co BCceMu no-
npaskamu).

IEC 60079-0 Explosive atmospheres — Part 0: General requirements (B3pbliBoonacHble cpejpl.
YacTb 0. O6wwume TpeboBaHNs)

IEC TS 60079-32-1 Explosive atmospheres — Part 32-1: Electrostatic hazards. Guidance (B3pbiBo-
onacHble cpefpl. Yactb 32-1. SnekTtpoctaTnka. OnacHble NposiB/ieHns. PykoBoACcTBO)

IEC 60093 Methods of test for volume resistivity and surface resistivity of solid electrical insulating
materials (Matepuanbl 3n1eKTpon3oNAUNOHHbIE TBEpAble. MeToAbl U3MepeHus yAenbHOro 06 bLeMHOro 1 no-
BEPXHOCTHOrO COMPOTUBNEHUS).

IEC 60243-1 Electrical strength of insulating materials — Test methods — Part 1. Tests at power
frequencies (SnekTpuyeckas NPOYHOCTb M30MALMOHHBIX MaTepunanoB. MeTofbl ucnbiTaHuid. YacTb 1. VicnbiTa-
HMA Ha NMPOMBILLNEHHBIX YacToTax)

IEC 60243-2 Electrical strength ofinsulating materials— Test methods — Part 2: Additional requirements
for tests using direct voltage (9nekTpuyeckas NPOYHOCTb U30MALMOHHLIX MaTepuanoB. MeToabl UCMbITaHWIA.
YacTb 2. lonofHUTeNbHbIe TPe60oBaHWA K UCMbITAHWAM C UCNO/Ib30BAHNEM HaNPSXXEHMS MOCTOSTHHOTO TOKa)

IEC 60247 Insulating liquids — Measurement of relative permittivity, dielectric dissipation factor (tan 6)
and d.c. resistivity ()KnakocTn M30nsiuMoHHbIE. VI3MepeHne OTHOCUTENIbHON AN3NEKTPUYECcKoi NpoHuLaemo-
CTW. TaHreHca yrna notepb B AN3NIEKTPUKE W YAENbHOTO CONPOTUB/IEHNS MOCTOAHHOMY TOKY)

M3paHue oduymansHoe
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IEC 61241-2-2 Electrical apparatus for use in the presence of combustible dust— Part 2: Test methods;
Section 2: Method for determining the electrical resistivity of dust in layers (3nekrpoo6opynoBaHue, NpUMeHs-
emoe B 30Hax, OMacHbIX MO BOCN/IaMEHeHWI0 roptoyeli nbian. Yacte 2. MeToAbl ucnbiTanwin. Pasgen 2. Metog
onpeseneHns yaenbHOro 3/1eKTPMYECcKOoro CoNnpoTUBEHNS ToptoYel NblIN B C/I0SIX)

IEC 61340-2-1 Electrostatics — Part 2-1: Measurement methods — Ability of materilas and products to
dissipate static electric charge (3nekrpocTtatuka. Yactb 2-1. MeToap! ncnbiTaHuii. Cnoco6HOCTb MaTepuanos
1 n3penuii paccenBarb 3/1eKTpOCTaTUYECKUE pa3psaabl)

IEC 61340-2-3 Electrostatics — Part 2-3: Methods of tost for determining the resistance and resistivity
of solid planar materials used to avoid electrostatic charge accumulation (3nekrpoctatuka. Yactb 2-3. MeTo-
Obl UCNbITAHWA 415 OnpefenieHns akTUBHOIO CONPOTUB/IEHNS W 31EKTPUYECKOIO YAe/IbHOr0 CONPOTUBEHNS
NA0CKMNX TBEPAbIX MaTepuasnos, UCNOMb3yeMbIX AN NpefoTBPaLLeHNs HAKOMIEHUs 3a1eKTpocTaTuyeckmx 3a-
psaoB)

IEC 61340-4-4 Electrostatics — Part 4-4: Standard test methods for specific applications — Electro-
static classification of flexible intermediate bulk containers (FIBC) (Snektpoctatuka. YacTb 4-4. CTaHAapTHble
MeTOAbl UCMbITAHUI ANA CheumnanbHblX ClyvyaeB MPYMeHeHWs. DnekTpocTaTnyeckas knaccudumkauna ana-
CTUYHBIX MPOMEXYTOUHbIX KOHTEHEepPOB A8 HacbkINHbIX rpy3oB (FIBC))

ISO 14309 Rubber, vulcanized or thermoplastic — Determination of volume and/or surface resistivity
(Pe3nHa BynkaHU3MpoBaHHasA Wan TepmonaactuyHasa. OnpegeneHve ynenbHOro 06LeMHOro u/unu nosepx-
HOCTHOrO CONPOTUBEHUS)

ASTM E582 Standard test method for minimum ignition energy and quenching distance in gaseous
mixtures (CTaHAaPTHbIN MeTOA WUCMbITaHWA ANS onpefeneHns MUHUMaIbHON IHEPTMN 3aXKUTaHNsA U 30HbI OX-
NnaxeHus B ra3oBblX CMecsX)

EN 1081 Resilient floor coverings — Determination of the electrical resistance ([MokpbITUA HanosbHble
anacTuyHble. OnpegeneHne aIeKTPUYECKOro CoNpoTUB/IEHUS)

EN 1149-3 Protective clothing — Electrostatic properties — Part 3: Test methods for measurement of
charge decay (Ogexga cneunanbHan 3almTHas. dnekTpoctatuyeckne cBoiicTBa. Yactb 3. MeTogpl usmepe-
HVA y6biBaHNA 3apaaa)

3 TepMUHbI 1 onpeaeneHns

B HacTosleM cTaHgapTe NPUMEHSIIOTCS CleaytoLne TePMUHbLI C COOTBETCTBYIOWMMM ONpeAe/eHUsIMU:

3.1 npoBoaswmii (conductive): Vimewowmii yaensHoe cCONpOTUB/IEHUE UK CONPOTUB/IEHNE HUXE Ana-
nasoHa. yCTaHOB/IEHHOTO ANS TEPMUHA «paccenBawLuii» (cM 3.4), 1 [ONYCKaKOLLMi BO3MOXHOCTb BO3HWUKHO-
BEHUS lyTOBbIX PaspsifjoB W 3/1EKTPOCTATNYECKMX LLOKOBbIX BO3AENCTBUIA.

MpumevaHuns

1 MNpoBoasLmne maTepuasnbl WA 06bEKTbI He ABMAIOTCA pacCcenBaloLMMm NN N30IMPYIOLLMMMN U He CNOCO6HbI CO-
XpaHATb 3HAUMTENbHbI 3neKkTpocTaTuYecknii 3apsf B KOHTaKTe ¢ 3emneil.

2 [paHnyHble 3HaYeHMs gnana3oHa NPOBOAMMOCTY A8 TBEPAbIX MaTepuasnos, 060/104eK U HEKOTOPbIX 06 bEKTOB 1
CbiNyynx Matepuasnos npuseseHsol B IEC TS 60079-32-1.

3 B cTaHgapTbl no BuAamM Npoaykuuu v gpyrue ctaHgapTbl MO 3/1eKTpocTaTuyeckMmM CBOMCTBAM 4acTo BKOYaT
YyacTHble onpefefieHns TepMrHa «NpOBOASALLNIA», KOTOPble MPUMEHUMbI TOMIbKO K MOIOXEHUAM 3TUX KOHKPETHbIX CTaH-
[apToB U MOTYT OT/INYATLCA OT onpeAeneHnii TEpMUHOB, NPYMEHEHHbIX B fJaHHOM JoKymeHTe. CM., Hanpumep, ISO 8031
(1) n 1SO 8330 [2) (wnaHroBble coeanHeHus), ISO 284 [3J (koHBellepHble neHTbl) U EN 1149. yactn 1[4), 2 (5). 3un 5 (6]
(3awWwunTHas cneuogexaa).

3.2 yaenbHas npoBoAguMOCTb (3nekTponpoBogHocTh) [conductivity (electrical conductivity)]. Benu-
YymHa. obpaTHas yaenbHOMY 06bEMHOMY COMPOTUBAEHUIO, BbIpaXeHHas B CMMeHcax Ha meTp (Cwm/m).

3.3 npoBogHuK (conductor): MNpoBOAALLMIA OO6BEKT.

3.4 paccenBawlwmnii (anekTpoctatmyeckn paccemsatouimii) [dissipative (electrostatic dissipative)]:
Mmetownii 3HaveHne yenbHOro CoONpPoTUBEHUSI MM CONPOTUB/IEHNA B AUana3oHe Mexay AnanasoHamu 3Ha-
YeHWt. XapakTepHbIX 4715 NPOBOAALLMX U U30NMpPYOLWNX MaTtepmanos (cMm. 3.1 un 3.7).

MpumevaHuns

1 PacceuBatwlyme matepuasnbl WK 06BbEKTbl He ABAAITCA HU NPOBOAALLMMMN, HWN N30NUPYIOWUMU, HO. KakK NpoBO-
Aslmne 06beKTbl, OrpaHNYNBAIOT KOHTAKTHOE 3apshkeHne W/uan nNpu KOHTakTe ¢ 3emseli B YCI0BUAX UX NPUMEHEHUS Mo
npefycMoTPeHHOMY Ha3Ha4YeHUo paccenBaloT Aaxe MakCUMasibHble 3apsaHble TOKU.

2 ['paHnyHble 3HAYeHUs AnA paccemBaloLllero gmanasoHa 415 TBEpPAbIX MaTepuanos, 060/104eK, HEKOTOPbIX 06b-
€KTOB U1 CbiNy4ynx matepuanos npusegeHsl B IEC TS 60079-32-1.

2
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3 B cTaHfapTbl MO BUAAM NMPOAYKLMM YacTo BK/OYAOT YacTHbie onpefesieHns TepMUHa «paccenBatoLnii», KoTo-
pble MPUMEHNMbI TOSIbKO K MOMIOXEHUAM 3TUX KOHKPETHbIX CTaHAAPTOB U MOTYT OT/IMYaTbCA OT onpefeneHunii TepMUHOB,
ynoTpe6/ieHHbIX B JaHHOM cTaHgapTe. CM. npumedaHve 3 K TEPMUHY «NPOBOAALWMIA» B 3.1.

3.5 o60n0uka (enclosure): Bce cTeHkn, gBepLbl, 060/104KKN, KabenbHble BBOAbI, TPYObI, KOpoba, LwaxThbl,
NOKPbITAA U T.4.. B KOTOPbIX 3ak/1t04YeHo 060pya0BaHue.

MpumeuvaHuns

1 [ina anekTpoo6opyAoBaHva onpeAesnieHne 3TOro TepMmnHa AeHTUYHO onpegenenuto B IEC 60079-0.

2 Msrkne cpefiHeo6beMHble KoHTeliHepbl (FIBC) He BXOASIT B YUNCN0 06BEKTOB, 0603HAYAEMbIX 3TUM TEPMUHOM, U
NnoaToMy paccMoTpeHbl oTaesnbHo IEC TS 60079-32-1.

3.6 B3pbiBoOnacHas 30Ha (hazardous area): YacTb 3aMKHYTOrO UM OTKPbLITOr0 NPOCTPAHCTBA, B KOTO-
pOM MPUCYTCTBYET UM MOXET 06pa3oBbIBaTLCA B3pblBOONACHasA cpefa B 06beme, Tpebyowem cneuuasbHbIX
Mep 3aWuTbl NPU KOHCTPYUPOBAHWU, U3TOTOB/IEHUM, MOHTAXE W 3KCMiyaTauun o60pyLoBaHus.

MpumeyaHune — Cm. IEC 60079-10-1 [7] n IEC 60079-10-2 [8J.

3.7 n3onupywowuii (insulating): vetowuii yaensHoe conpoTUMB/IEHUE WM COMPOTUB/IEHUE, 3HAYe-
HVMe KOTOpOro npeBblllaeT Avanas3oH 3HauYeHui, xapakTepHbIX 45 paccemBarLwmnx 06bEKTOB 1 MaTeprasnos
(cm. 3.4)

NMpumeuaHus

1 V3onupyiowme matepuasibl Uisi 06beKTbl HE SIBAAIOTCSA HU MPOBOAALMMU, HU paccCeuBaoWwmnmm. dnekTpuyeckme
3apsfbl HAKANMBAKOTCA HA HUX U HE PacceuBatoTCs faxe Npu KOHTaKTe ¢ 3eMei.

2 [paHuuHble 3HAYEHUs 415 U30/IMPYIOLLET0 AManasoHa 3HAueHuii AN TBEPAbIX MaTepuanos, 060/104eK, HEKO-
TOPbLIX 06BEKTOB U ChiMyuux Matepuanos npusegeHsl B IEC TS 60079-32-1. ins psiga Apyrux 06bEeKTOB U MaTepuasnos
crneuuasbHble onpeAesieHnst NPUBEAEHbI B A4PYTX CTaHaapTax.

3 B cTaHgapTbl N0 BUAAM NPOAYKLMM YACTO BK/IOYAIOT YACTHbIE ONpeAesieHns TepMUHA «U30/INPYIOLLUI», KOTOpble
MPUMEHUMbI TOSTLKO K MOJSIOKEHUSIM 3TUX KOHKPETHbIX CTAHAAPTOB U MOTYT OT/IMYATLCS OT ONpeAesieHuil TePMIUHOB, Npu-
MEHEHHbIX B JaHHOM cTaHgapTe. CM. npuMeyaHue 3 K TepMUHY «POBOAsALWMIi» B 3.1.

4 TMpunaratesibHoe «HEeNpPOBOASALWMUI» YACTO UCMOMIb30BASIOCh KaK CUHOHUM TEPMUHA «M30MPYOLWUit». 3TO nc-
K/IOYEHO B HACTOSALLEM [OKYMEHTE, NOCKObKY «HENPOBOAALLNA» MOXET BbiTh KaK «M30/IMPYIOLLUIA», TaK N «M30UPYIOLLWI
WM paccenBaloLnii», 4TO MOXKET MPUBECTM K HEOAHO3HAYHOCTM BOCTIPUSATUS TEPMUHA <HEMPOBOASALLMIA».

3.8 n3onmpoBaHHbIi npoBoaHuK (isolated conductor): [NpoBoAAwWMiA 06BLEKT, KOTOPbIA MOXeT
HakannueaTtb 3apsf, T. K. CONPOTMB/IEHNE YTEUKM Ha 3eMJIl0 MNpeBblllaeT 3HayeHue, ykasaHHoe B IEC TS
60079-32-1.

3.9 conpoTtuBneHne yTeuykn (conpoTuBneHne 3asemneHus) ((leakage resistance (resistance to
earth)): ConpoTusneHune, BbipaxeHHoe B OMax, Mexzy 3/1eKTPOAOM B KOHTaKTe C NOBEPXHOCTbIO, Ha KOTOPOI
BefeTca usmepeHue, 1 3eMnei.

NMpumeuyaHue — CONPOTUB/IEHME YTEUKM 3aBUCUT OT 06EMHOIO W' MOBEPXHOCTHOTO Y/AE/IbHOTO COMNPOTUB-
NIeHUs MaTepuasos 1 PacCTOSIHUS MeXAy Bbl6paHHOM TOUKO N3MEpeHUs 1 3eMnei.

3.10 conpoTuBneHue (resistance): dunsnyeckass BesiMUMHA, paBHas OTHOLIEHMIO HaMpshKeHUs K cunie
TOKa, MpoTeKatLlero B o6pasue.

MpumeuvuaHne — B3aBUCUMOCTY OT MPUMEHEHHbIX 3/1EKTPOL0B pa3NnyatoT cineayoLine Buabl CONPpoOTUBNEHNS:
- conpoTusneHue nsonauyum (Om), cm. 3.11;

- conpoTtusneHne yteykn (Om), cm. 3.9:

- NOBEPXHOCTHOE conpoTusnieHne (Om), cm. 3.11;

- yaenbHoe NoBepxHOCTHoe conpoTtuBneHue (Om), cm. 3.12;

- yoenbHoe o6bemMHoe conpoTusnexHme (OM m). cm. 3.14.

3.11 noBepxHOCTHOEe conpoTuBAeHune (surface resistance): ConpoTuBeHNE MeXAy ABYMS 3NEKTPOo-
[aMU. KOHTaKTUPYHOLWMUMU C MOBEPXHOCTLIO, HA KOTOPOI NPOM3BOAATCS M3MEPeHUsl, BbipaxeHHoe B OMax.

MpumevaHunsn

1 TepMWH «MNOBEPXHOCTHOE COMPOTWB/IEHME» He COBCEeM MNpaBW/bHbINA, Tak Kak COnpoTWBAeHWe MeXAy ABYMs
3/leKTpoAamMu TaKke 3aBUCUT OT 06 bEMHOTO YAebHOro CONPOTUB/IEHNS NCNbITYyeMOoro matepuana. OgHako npusefeHHoe
BbllLE Oonpe/esieHne NoBepPXHOCTHOrO CONPOTUB/IEHNSI UMEeT NpakTuyeckoe 3HayeHne nNpu oLeHke cnocobHOCTN MaTepu-
anos pacceusaTtb 3apsfbl 3a CHET 3/IEKTPUYHECKOI NPOBOAUMOCTH.

2 oBepxXHOCTHOe CONpPOTWB/EHWE, M3MEepPeHHoe B cooTBeTCcTBMM C 3.11, No4yTW Bcerga yMeHbluaeTcsl C yBesnu-
YeHneM TOMWMUHbI. BennumHa 3Toro yMeHbLUeHUs 3aBUCUT OT COOTHOLUEHWS 3HAYEHUI MOBEPXHOCTHOTO U 06BEMHOrO
CONPOTUBMEHNIA.



FOCT 31610.32-2—2016

3 B IEC 60167 [9] «<nOBEpXHOCTHOE COMNPOTUB/EHNE» HA3bIBAETCA «CONPOTUBMEHUEM U30MALUN.
4 B IEC 60093 noBepxHOCTHOE CONPOTUB/IEHNE OMNpeAesieHo Kak YCToe MOBEPXHOCTHOE conpoTuBeHne 6e3 Toka,
npoTekatLLero Yyepes faHHbli 06beMm.

3.12 yaenbHoe NoOBepXHOCTHOe conpoTuBneHune (surface resistivity): conpoTuBieHne mMexay npoTu-
BOMOJIOXHbIMW y4acTKaMu NMOBEPXHOCTU C pasmepaMu B eAUHULY AJIVHbI U B €AVHULY LUMPUHBI, BbIPaXXEHHOe
B Omax (unn Om/kBagpar).

MpumevaHusa

1 EavHuua nsmepenuns OM/KBagpaT UCNonb3yeTcsl B HEKOTOPbIX Cay4Yasx, HO ee UCNob30BaHus cnedyeTt usberatb,
TaK Kak oHa He BXoauT B cuctemy CU.

2 Y[penbHoe NoBepxHOCTHOE COMPOTUB/IEHVE B [ECATb pPas Bbllle NOBEPXHOCTHOIO COMNPOTUBIEHUSA, U3MEPEHHOIO
B COOTBETCTBUU C 42

3.13 tepaommeTp (teraohmmeter): Mpu6op AN N3MEPEHNA CONPOTUBAEHNSA C BEPXHUM Npeaesiom us-
MepeHust He meHoe 1 TOM u peryiMpyeMbiM U3MepuTesibHbIM HanpsikeHnem He meHee 1 kB.

3.14 ypenbHoe o6bemHoe conpoTuBieHne (volume resistivity): ConpoTuBneHne Tena c pasmepamu
B eMHMLY AJ/IMHBI 1 B eAUHULY NIoWaan nonepeyHoro ce4YeHns, BbipaXkeHHoe B eAuHuLax nsmepeHma Om m
B cooTBeTcTBUM € IEC 60093 ana nsonupyowmnx matepmanos u IEC 61340-2-3 ona paccemBaroLmx matepu-
asnos.

4 MeToabl cnbITaHWA

4.1 O6uwme NonoxeHns

Pasnuuna pesynbTatoB M3MepeHuii 31eKTpocTaTUuYecknx CBOMCTB MaTepuasnioB B OCHOBHOM CBA3aHbl C
pasnuumammn 06pasLoB (HanpyMep, TakMMU Kak HeOAHOPOAHbIE NOBEPXHOCTUN, reOMeTpruyeckne napameTpbl 1
COCTOSIHME MaTepuana), a He C HETOYHOCTbIO 3HAYeHWI HanpPsXeHUs 1 Toka, hopMOoi 3N1eKTpoaa Uan norpeLu-
HOCTbIO M3MEPUTENBHOTO YCTPpoiicTBa. laxe caMble He6o/bLUMe Pa3INunSa 3HAUUTENIbHO B/IMSIOT Ha 3/1EKTPO-
cTaTuyeckme CBOMCTBA, MO3ITOMY CTATUCTUKA NPU U3MEPEHUAX UTpaeT BaXKHYIO Pofib.

Hanpumep, B ASTM E582 MuHuManbHas aHeprna 3axuraHnsa onpegensaeTcs no oTCyTCTBUIO 3aXuraHus
100 nnmn 1000 pa3spsgamu. 3TO He UCKIYaeT BO3MOXHOCTU 3axuradnsa 1001-m paspsgom. Becnegcrene atoro
cTaTUCTUYEeCKoro apdpekTa TOYHOCTb 1 BOCMPOU3BOANMOCTb 3/1EKTPOCTATUYECKUX CBOWCTB OrpaHuYeHbl cTa-
TUCTUYECKUM pa3bpocoM.

Kak npaBuio, TOYHOCTb U BOCMPOM3BOAVMOCTb 3/1IEKTPOCTATUYECKUX U3MEPEHUIA COCTaBAT NPUMEPHO
o1 20 fo 30 %, 4TO HAMHOrO Bbile, YeM A5 TUMOBbIX 3/1EKTPUYECKUX N3MEPEHUIA, A151 KOTOPbIX OHM COCTaB-
naT MeHee 1 %. Mo3ToMy anekTpocTatuyeckue npefesibHble 3HAYEHWUA BKIOYAKOT onpefderneHHblil 3anac
HaZleXXHOCTW, YTOObl KOMNEHCUPOBAaTb MPONCXOAALLMIA CTaTUCTUYECKUI pa3bpoc.

CratucTnyeckmii pasbpoc He MOXeT ObiTb CBEAEH K MUHUMYMY C NMOMOLLbIO MOBbILEHUS KayecTBa uC-
nbiTaHuiA. OfHAKO crnefyeT yunTbiBaTh, YTO 3/1eKTPOCTATUUECKME UCMbITAHUS NpedycMaTpuBatoT AOCTaTOUHbIN
3anac HafieXXHoCTW 4718 KOMNeHcaummn aToro adpdekra.

[ns nonyyeHus cpaBHMMbIX pe3ynbTaToB BO BCEM Mupe 06pasubl criedyeT afanTupoBaTb K YC/10BUAM
cpepbl 1 NPOBECTU U3MEPEHUs MpY YCTaHOB/IEHHbIX 3HAYEHUAX OTHOCUTE bHOM BaXHOCTU 1 TemnepaTtypbl
((rnaBHbIM 06pa3oM B TeyeHue 24 4 npu Temnepatype (23 + 2) °C 1 0THOCUTESIbHOIN BNaxHocTh (25 £ 5) % )).
B cTpaHax, rge ypoBHU BNAXHOCTV W TemnepaTtypbl MOTYT ObiTb HUXE WX BbilLe YNOMSAHYTbIX, MOXET ObITb
npvemnemMo AOMNOMHUTENbHOE 3HaYeHne npu 605ee BbICOKMX UM HU3KUX MECTHbIX 3HAYEHUSX OTHOCUTETb-
HOW BNaXHOCTW W Temnepatypbl [Hanpumep, npu Temnepatype (40 + 2) °C 1 OTHOCWUTENbHOW BNAXHOCTM
(90 £ 5) % pna TpONMYECKUX KNUMATOB 1 Npy TemnepaType (23 £ 2) °C 1 oTHOCUTENbHOW BNaxHocTh (15 +5) %
[ANA apKTUYeCcKnX KAMmaTos).

[ns npepoTepalleHns oWwWnboK Npy N3MePeHUn, CBA3aHHbIX C pasHbIMU XapakTepucTMkaMu rucrepesu-
ca B/IaXHOCTU MaTtepuana, obpasel, cnefyeT BbICYLWUTb, a 3aTeM afanTupoBaTb K KOHKPETHbIM KiumaTuye-
CKVM YCJIOBUSIM.

B npowwniom B oTcyTCcTBME 3(hHEKTUBHON CYXOl UCNbITATENLHO KamMepbl B HEKOTOPbLIX CTaHAapTax, Ha-
npumep IEC 60079-0. 661111 yka3zaHbl Apyrue npefesbHble 3Ha4YeHNs!, U3MepEeHHbIe NP OTHOCUTE/IbHOW BNax-
HocTn 50 nnn 30 %. OnbIT NoKasbIBaeT, YTO pe3y/bTaTbl U3MEPEHWNIA B TAKUX KNMMAaTUYECKNX YCNOBUAX HeNb3A
MoNy4nTb C TaKOM Xe CTeNeHbo CTabU/IbHOCTU, KakK B YC/I0BUAX, COOTBETCTBYIOLMNX TPe6OBAHUAM HACcTOsLLe-
ro ctaHgapta. OfHako NpUMeEHeHUe KNMMaTUYeCKNX YCNOBUIA, YCTAHOB/IEHHbIX B APYTMX CTaHAApTax, MOXeT
6bITb HEOOXOAMMO /151 COXPaHEeHUs NPEeeMCTBEHHOCTU B OTHOLLEHUW paHee OLEeHEeHHOro 060pyAoBaHUs.

4
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TouHoe NpuMeHeHue NPUBEAEHHbIX B HACTOSILLEM CTaHAapTe MeTOA0B UCMbITaHWIi Ko Bcem Tunam 060-
PYAOBaHWS U BO BCEX CUTYaLMsIX MOXET 6bITb 3aTpyAHUTENbHBIM. B Takux crydasix B NPOTOKO/E WUCMbITaHWIA
ZO/IKHO ObITb YETKO YKa3aHO, KakvMe YaCTW HaCTOsLLEero ctaHgapTa Obiv NMpPYMEHEeHb! MOJSIHOCTLIO, a Kakue
4acTUYHO. [Io/MKHO ObIThb TakKe NPEACTaBNEHO TEXHUYECKOe 060CHOBAaHWE TOro, MOYEMYy CTaHAPT HE Mor
6bITb MPUMEHEH MOJIHOCTbIO, U JOKA3aTEeNMbCTBO, YTO NPUMEHEHHbIEe a/ibTepHaTUBHbIe METOAbI 06ecneunBarT
TaKoli )e ypoBeHb 6e30MacHOCTH, Kak MeTo/bl, MPUBEeAeHHbIe B HACTOSILLEM CTaHAapTe.

NPEAYNPEXAEHWE; MeToabl UCNbITaHWIA, yCTAHOB/IEHHbIE B HACTOsLLEM CTaHhapTe, NpedycMaTpuBaioT npuMe-
HEHWE BbICOKOBO/IbTHbIX UCTOUHUKOB MUTAHUS, @ B HEKOTOPBIX UCMbLITAHWSX — FOPHOYMX ra30B, KOTOPbIE MOTYT NpencTaB-
NATb ONACHOCTb NPU HENpPaBWbHOM o6palieHuun. Monb3oBaTensiM HacToslero cTaHgapTa ciefyeT NpoBeCcTU COOTBET-
CTBYIOLLYIO OLLEHKY pUCKa M M3y4nTb AO/DKHLIM 06PA30M MECTHbIE MpaBua, NPexae YeM BbINOJHATL /I06ble Npouesyps
UCNbITAHWIA.

4.2 T[1oBEepXHOCTHOE) CONPOTUBIEHMNE

4.2.1 O6wWme NoNoxeHns

MoBepxHOCTUN, UMetoLLNe AOCTATOYHO HU3KOe NMOBEPXHOCTHOE COMpoTUB/IEHNE B COOTBETCTBUM C 3.11,
He MOryT HakannueaTb 3/ieKTpocTaTuyeckne 3apsifbl, NOka HaxoAATCSA B KOHTakTe ¢ 3emsei. Moatomy no-
BEPXHOCTHOE CONPOTUB/IEHNE — 3TO OCHOBHOE 3/1EKTPOCTATNUYECKOE CBOMCTBO, OTHOCALLEECcs K CNOCOGHOCTM
maTepvanoB paccenBaTb 3apsaf 3a CHeT 3/1eKTPUYeckoii NpoBoAMMOCTU. OCKONbKY 3HAYeHWs NOBEPXHOCT-
HOro CONPOTMBNIEHNSA 06bIYHO YBENNUYMBAKOTCA C YMEHbLUEHNEM OTHOCUTE/IbHOW BN@XHOCTU, U3MEPEHUS He-
06X0MMO NPOBOANTL NMPY HWU3KOW OTHOCWUTE/bHOW BNAXHOCTW ANA BOCNPOW3BELEHWS YCNOBUIA HaMXyLero
cnyvas.

B IEC 60093 u IEC 61340-2-3 npuBefeHbl METOAbl N3MEPEHMWS MOBEPXHOCTHOTO M 06BEMHOro conpo-
TUBIEHNS U YAENbHOro CONPOTUBNEHUSA NIOCKUX TBEPALIX MaTepuanos. B IEC 61340-4-10 [10] npusegeH anb-
TEePHATUBHBIA METOA N3MePeHNs NOBEPXHOCTHOrO CONPOTMB/EHNSA. OfHaKo 4acTo 3TU MeTOAbl He MOTyT ObiTb
NpUMeHeHbl 13-3a pasmepa v hopMbl MaTepuanos, 0COBGEHHO KOrfa OHW BK/IHOYEHbI B CTPYKTYpY 060pyaoBa-
HUA 1 NPUOOpPOB. B CBA3M C 3TUM MOXET OblTb MPUMEHEH METO[, N3MEPEHUS CONPOTUBNEHUSA AN HEMTOCKUX
MaTepuanoB 1 NPOAYKTOB, NpuBeaeHHbIli B IEC 61340-2-3, unu cnefyowmin anbTepHaTUBHbIA METOA.

4.2.2 TlpuHUMN ncnbiTaHni

Ha noBepxHOCTW ycTaHaBNMBAIOT fiBa NPOBOAALLMX 3/1EKTPOAA ONpeseNeHHON ANNHbI U Ha 3afjlaHHOM
paccTosHumn Apyr oT Apyra, a 3aTeM U3MepsaloT CONPOTUB/IEHUE MEXAY HUMW. TTOCKO/IbKY BbICOKME CONPOTUB-
NeHVs 06bIYHO CHMXKAIOTCA C yBENIMYEHNEM HaNPsSXXeHUs, NPUIOXKEHHOe HanpsXXeHne JO/MKHO ObiTb yBenmye-
HO He mMeHee Yem A0 500 B. a Npu 0YeHb BbICOKMX 3HAYEHUAX COMNPOTUB/IEHNS NpeanoyTuTesisHo Ao 1000 B.

NMpnumevyaHune — CoOrnacHo nNocfeAHNM AaHHbIM MOXET GblTb NPEANOYTUTENIbHO U3MEPEeHNE 3HAYEeHWIi BbICO-
KOro CONPOTUBAEHUS NPU HanpskeHun 10 kB. OfHaKo B 3TOM C/lyYaB KPUTEPUM OLEHKN AO/MKHbI BGbITb N3MEHEHDI.

Ecnu TOHKMe cnou n3onsuMmn HaHeceHbl Ha 60/iee 3NeKTPONpPOBOAHBIA MaTepuasn, NPUIoXeHHOe Ha-
NpshKeHVe MOXEeT MPOXeyb M30NSALUMI0 HACKBO3b A0 MaTepuana nof Hei. n NosyyeHHble pesynbTaTbl OyayT
HeybeauTenbHbIMA.

4.2.3 YcTaHoOBKa AN UCMNbITaHWU

N3mepuTenoHoe ob6opyaoBaHne B cooteeTcTBumM ¢ IEC 60079-0 cocTOUT 13 ABYX NapassiesibHbIX 3Nek-
TPOA0B, pasmepbl KOTOPbIX MPMBEAEHbl Ha pUCyHKe 1. OTO MOryT ObITb 3/1E€KTPOAblI U3 CepebpPsHO Kpacku,
HaHEeCEeHHOI Yepes3 COOTBETCTBYWOLWMI TpadapeT, 3/1eKTpoabl B BMAE NOMOC MATKON NPOBOAALLEN Pe3uHbI,
3aKpensieHHbIX Ha MeTa/lNIMYecKnX NaaHkax, UM nosoc NpoBOASALLEro BCMIEHEHHOIO MaTepuana Ha U3onupy-
loLLLE NMOAIOXKE.

. 225, 1CC=1 23 1

PucyHok 1— WcnbiTyemblii o6pasel, ¢ anekTpogamu (pasMmepsl ykaszaHbl B MM)
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MpumeuvaHunsa
1 MoBepXHOCTHOE COMPOTUB/IEHNE 3aBUCUT OT KOHUrypauuv anekTpoga.
2 OneKTpoAbl Takoi KoHUrypauumn nprumMeHsioTcs Takke, Hanpumep, B IEC 60167 [9] 1 CENELEC TR 50404 (11J.

[na HeogHOPOAHbIX MaTepuasnos, HanpyuMep TKaHel, pe3ynbTaTbl U3MEPEHWUI B pasHbIX HanpaBIeHUAaX
MOTyT pa3numyatbcs. C NOMOLLbIO KO/bLEBbIX 3N1€KTPOA0B, onucaHHbiX B IEC 61340-2-3 nnn 1ISO 14309. MOX-
HO n36exaTb 3Tl NPOGIEMBI.

OneKTpoAbl U3 NOosoC MATKOW NPOBOAALLEN pe3vHbl NpeAnoyTuTesibHee, YeM 3/1eKTPoAbl U3 NPoBOASA-
el Kpacku. OHM OrpaHVMuMBAIOT HeXenaTeslbHoe XMMuYeckoe B3anMOoAelicTBMe C NOBEPXHOCTbIO UCMbITYe-
Moro obpasua.

[na o6pa3uoB HeNpaBWIbHON (hOpMbl 3NEKTPOAbI U3 NPOBOAALLEN KpacKkv NpeanoyTuTensHee, Yem Msr-
Kne aneKkTpoApl, B CBA3W C UX IYHLUIUM KOHTAKTOM C NOBEPXHOCTLIO Takoro obpasua.

Pasmep yyacTka BOKpyr anektpofos 6onee 25 MM. Kak Noka3aHO Ha pUCyHKe 1. NPUMEHSEeTCA TOJIbKO
ANA UCNbITyeMbIx 06pasLoB. Ero MOXHO He yunTbiBaTb 415 peasnbHblX U3enuid.

OnekTpoAbl NOAKMYAIT K TepaoMMeTpy. UTo6bl CHU3UTL 3NEKTPUYECKNIA LUYM. MPUMEHSAIOT OXPaHHbIN
3/1EeKTPOA, IKPAHUPYOLWMNA n3mepuTenbHble 3N1eKTpoAbl. Bo Bpems ucnbiTaHUs HanpshkeHue AO/MKHO ObiTb
[0CTaTOYHO CTAabUbHbLIM, YTOObI 3aPAAHbIA TOK. BO3HUKAIOLWMIA U3-3a N3MEHEHWI HanpsXXeHns, Bbi1 He3HauK-
TeNbHbIM NO CPaBHEHWIO C TOKOM, NpoTeKarLwWwum Yepe3 UCMbITyeMblli obpaseL.

TepaoMmeTp HEO6X0AVMO PErynspHO NPOBEPSATb C MOMOLLbI0 CONPOTUB/IEHNA C U3BECTHLIM 3HAYEHNEM
B AmanasoHe oT 1 MOM fo 1 TOM. 1 OH fO/MKEH NOKa3blBaTb 3HAYEHWNSA CONMPOTUBEHUS C YyCTAHOB/IEHHON ANA
JaHHOro npmbopa TOYHOCTbI0. FeomeTpryeckyto hopMy 3/1eKTPOA0B U3 NPOBOASALLEN PE3UHbI UV BCNEHEHHO-
ro matepvana Takke Heo6Xo0AMMO PerynsipHO NPOBEPATb M3MepPeHeM MX oTnevaTkos. Ecnv ansa nonyyeHus
MWHUMaJIbHOTO 3HA4YeHUst CONpPOTUBEHMA TpebyeTcs NPUMEHUTb AaB/eHWe Ha anekTpoabl 6onee 20 H, 10
pe3nHoBble 31eKTPOAbl A0/KHbI ObITb 3aMeHeHbl 6051ee MATKUMU.

4.2.4 NcnbiTyeMblil 06pasel

[MoBEpPXHOCTHOE CONPOTUB/IEHNE M3MEPSIOT Ha yyacTKax MOBEPXHOCTU peasibHOro M3fenvs, ecnu no-
3BOJISIET pa3Mep, UM Ha UCMbITyeMOM 06pasLe B BUAE NPAMOYrO/bHOM NAAaCTUHbI C pa3MmepamMu, ykasaHHbIMU
Ha pucyHke 1. MoBepxHOCTb UCNbITyeMOro o6pasua fo/mKHA ObiTb HENOBPEXAEHHON M YNCTOW. Tak kak NPoBO-
JAlme octaTku N060ro pacTBOPUTENS Ha NMOBEPXHOCTU obpaslia MOryT UCKa3uTb peasibHy0 NPOBOAWMOCTD,
NOBEPXHOCTb 06pasL,a Nyylle ounLLaTh TOMLKO LLETKON. OTO 0COGEHHO BaXKHO B C/lyHasnX, Korga noBepxXHOCTb
ob6paboTaHa cneymanbHbIMU aHTUCTATUYECKMW peareHTaMmm.

OpHako ecnm Ha NOoBEepPXHOCTW BUAHbI OTNevaTkn NasibLes WM Apyroe 3arpssHeHve u ecnv ee obpa-
60TKa cneunasnbHbIMW aHTUCTATUYECKUMY areHTaMu He NPoBOAUIACh, TO UCTLITYEeMbI 06pa3eL, He06x0AMMO
0YNCTUTb 2-NPONaHosIoM (M30MPOMNUIOBLIM CMUPTOM) WK MIHO6LIM APYrMM NOAXOAAWMUM pPacTBOPUTENEM, KO-
TOpbIV He GyAeT BAMATL Ha MaTepuan UcnbITyeMoro obpasua 1 3/1eKTPoA0B, a 3aTeM BbICYLIMTb Ha BO3AyXe.

3aTem obpaseL, HEO6X0ANMO BblepxaTb He MeHee 24 y npu TemnepaType {23 + 2) °C 1 oTHOCUTENbHO
BaxHoctn (25 = 5) %, He npukacascb K HeMy ronbIMu pykamu. [11a 060/104eK 3/1eKTpoobopyaoBaHua npu-
MEHSAIT KMMaTnyeckme ycnosus cornacHo IEC 60079-0 n ncnbitatensHoe HanpshkeHne 500 B gnsa obecne-
YEeHUsA COOTBETCTBUA MepBOHaYasIbHbIM U3MEPEHUAM.

4.2.5 Mopafok NpoBefeHNs UCMbITAHWUN

MeToavka n3amepeHnuii cnegytoLas:

1 VicnbiTaHsa NPOBOAAT B TEX XKe YCNOBUSAX OKpYXatoLwe cpefbl, B KOTOPbIX Obl1 NpeABapuTesibHO Bbl-
AepxaH obpasel,.

2 O6pasel, pasMelLaloT Ha M30MMPOBAHHON NOAMOXKE C MOBEPXHOCTHbIM COMNPOTUB/EHMEM 6onee
10 TOm.

3 DnekTpoAbl ycTaHaBNMBalOT Ha NOBEPXHOCTb obpasLa.

4 2nexTpofbl NpwxumatoT ¢ cunoli 20 H (kpome 3N1ekTpoL0B 13 NPOBOASLLEN Kpacku).

5 lMogatoT n3ameputensHoe HanpshxeHve (10 + 0.5) B mexay anektpogamu B TedyeHue (15 + 5) c.

6 V3MepsaloT COnpoTUBIEHNE MeXAy 3/IeKTpoAamMn U 3anucbiBatoT 3HaYeHUe Mo OKOHYaHUN BPeMeHU
n3MepeHus.

MpumeyaHne 1— BoinonHeHne MBMGDGHMVI Ha oﬁpasu,ax C HU3KUM CONpOTUB/TIEHUEM HeOﬁXO,qI/IMO HadynHatb
C HN3KOTo N3MepUTEesIbHOIo HanpsaxeHus so nsbexaHue noBpexaneHna aNnekTpoaoB CUbHbIM TOKOM.

7 Ecnu conpoTtusneHune coctasnset oT 1 40 10 MOM. TO U3MepuTesibHOe Hanps>eHue JO/KHO ObiTb
yBenuyeHo o (100 + 5) B 1 npunoxeHo B TeueHne (15 + 5) c. Ecnu 3HayeHns conpoTuBEHUs cocTaB/is-
toT oT 10 go 100 MOwm. To ycTaHaBnuBalT HanpsbkeHve (500 = 25) B 1 NpoBOAAT M3MepeHue B TeyeHune

b
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(65 + 5) c. Ecnm noBepxHOCTHOE conpoTuBneHne npepbiwaeT 100 MOM, NPUMEHAKT HaANpPsAXeHne He MeHee
(500 = 25) B. HO npegnoyTuTenbHo (1000 + 50) B. n npoBOAAT n3mMepeHue B TeyeHune (65 £ 5) c.

MpumeuvaHune 2— B IEC 60079-0 npumeHsieTca HanpsxeHne500 B.

MpumeuvaHne 3 — B IEC 61340-4-1 (12) HanpsixeHne 100 B ycTaHaBNMBaloT A1 3HAYEHWU CONPOTUBAEHUS
oT 1 MOM g0 100 FOM. a 500 B ansi 60nee BbICOKMX 3HAuYeHWit conpoTusnieHns. B IEC 61340-2-3 HanpsixeHne 100 B
npUMeHsieTca 418 BCEX 3Ha4YeHwii conpoTueneHns 6onee 1 MOM. Tak Kak BbICOKME 3HAYEHWA CONPOTUB/IEHNSA 06bIYHO
YMEHbLIATCA NPU yBE/IMYEHUN HAMpPSHXXEHUSA 1 419 NONyYeHUs cTabunbHbIX pe3ynbTatoB TpebyeTca 60/blle BpeMeHu,
N3MepeHne BbICOKNX COMPOTUB/EHNI PEKOMEHYeTCA BbINO/HATL NpW 60/1ee BbICOKNX U3 YKa3aHHbIX 3HAUYeHWii Hanpsxe-
HMA 1 60n1ee NPOAOMKUTENIbHOM BPEMEHUN U3MEPEHNS.

8 M3mepeHne NoBTOPAIOT AEBATb pa3 B pasHbIX TOYKax OAHOro obpasua Wi UCnonb3yT ANA
[ononHuTeNnbHble obpasLbl, ecniv ToNbKo obpaseL, He CANWKOM Man A/1s 3Toro Wam pasbpoc pesynbTaTos B
npegenax 10 %. B atom cnyyae fONyCTUMO MeHbLUee YNC/I0 U3MEPEHWIA, OfHAKO UX [O/MKHO BbiTb HE MeHee
Tpex.

4.2.6 Kpntepumn oueHku

MpUMEHSAIOT KpUTEPUN NPOXOXKAEHNA/MENPOXOXKAEHNA UCTIBITAHUA U3 CTaHAapTa no NpUMeHeHHOMY Me-
ToAy ucnbiTanus. Ecnu cneymnanbHbie KpUTEPUU NPOXOXAEHUSA/HENPOXOXKAEHNSA UCTIbITAHWNSA HE YCTAHOBJIEHbI,
TO pykosogcTeytotca IEC TS 60079-32-1.

WcnbiTyemble o6pasubl 4O/MKHbI 6bITh K1accuuLMpoBaHbl B COOTBETCTBMN CO 3HAYEHWEM N3MEPEHHOrOo
COMNPOTMB/IEHNA NpY Hanbosiee BbICOKOM U3MepPUTE/IbHOM HanpsXeHun. HanprmMep, ecnv ConpoTuB/EHNE UC-
nbiTyemoro o6pasua, usmeperHoe npu 10 B. coctaBnset 1.5 MOm. a npu 100 B pasHo 900 kOMm. ero knaccu-
huumpyloT Kak obpasel, c conpotussieHneM 900 KOM.

4.2.7 TlpoToKON ucnbITaHWi

MPOTOKON MCMbITAHUIA AO/IKEH CofepXaTb CeAyoLLYy0 MHOPMaLMIO:

- HaVMeHoBaHve nabopatopuu, rae 6biN BbINOHEHbI U3MEPEHNS:

- Aaty NnpoBefAeHns U3MepeHuii;

- 3HAYeHUs1 TemnepaTypbl U OTHOCUTENIbHOIN BNAXHOCTH;

- onucaHne N nAeHTUdVKaLMOHHbIE AaHHble 06Pas3LIoB.

- pe3ynbTaTbl UCTbITaHWIA:

- HanpsXXeHne, UCMO/Ib30BaHHOE NPV NPOBEAEHUN N3MEPEHWIA;

- YMNCNO BbINO/THEHHbLIX N3MEPEHWIA;

- cCpeHereomMeTpuyecKoe 3HadeHue 418 BCexX pe3ysibTaToB U3MepPeHNs CONPOTUB/IEHNA.

MpumeyaHune — CpegHee reomeTpuyeckoe 3Ha4YeHMe paccUmrbiBatOT Kak KOPeHb n-i ctenexn npounsseneHns
1 yucen:

Hanpumep, cpegHee reomeTpuyeckoe nATH 3HaveHnii — 1.2. 5. 50 1 100 paBHo (1 2 5 «50 - 100)1* =8.71.

CpefiHee reomeTpuyeckoe 3HayeHue nmeeT Gofibliee MpakTUyeckoe 3HayeHune, yem cpegHee apudmMeTnyeckoe,
npy HaXoXAeHUN CpefHero 3HauyeHus AN 3Ha4YeHUil, KoTopble pa3NMyalTCcs Ha NOPAAOK BEMNYUHDI, KaK 3TO 4acTo umeeT
MeCTO Npu N3MEepPEeHNsaxX CoNpoTnBAeHnsa. Hanpumep, NATb 3HAYEHNI N3MEepPEeHNs CONPOTMBIEHUS MOTYT BK/OYATb YeTbipe
3HaueHus nopsigka 1 FOm 1 ogHo 3HavYeHne 1 TOm. B cpegHem apudMeTieckom ByeT nepesellnBaTh U3MEPEHHOe 3Ha-
yeHne 1TOM. yero He ByaeT B CpefjHEM reoOMeTpUYecKoM 3HaYeHUn, N OHO ByaeT 60/1ee TOYHO MoKa3blBaTb, kKak Matepman
6yneT BecTu cebs Ha NpakTuke;

- M,Cl,eHTI/IqDI/IKaLI'I/IOHHbIe AaHHblEe UCMOJ/Ib30BaHHbLIX U3MEPUTESIbHbIX I'Ipl/lﬁOpOB;
- 0603Ha4veHne HacToAuwero craHgapTa.

4.3 YpenbHoe NOBEPXHOCTHOE conpoTuB/IEHNE

YpenoHoe NoOBEPXHOCTHOE COMPOTUBEHUE B AeCATb pa3 60/blle NOBEPXHOCTHOTO CONPOTUBNEHUS, U3-
MEPEHHOr0 C NOMOLLbIO 3/1EKTPOAA, UCNONb30BAHHOIO A1 U3MEPEHUSA NOBEPXHOCTHOTO CONPOTUBNEHUSA B 4.2.

4.4 O6beMHoe yfenbHOE CONPOTUBEHNE

MoBEPXHOCTHOE COMPOTUB/IEHWNE UMIN YAe/bHOe NMOBEPXHOCTHOE COMpOoTUB/EHWe — 60/1ee 3HauYMMble
¢hakTopbl NpW onpefeneHn cnoco6HOCTM MaTepuasia HakananBaTb 3/1eKTpocTaTuueckuii 3apsg. MNockosbky
06BbEMHOE Yfe/IbHOe COMNPOTUB/IEHNe MaTepuUaia MEHee CyLLeCTBEHHO B AaHHOM C/lyuae, ero u3MepeHue He
paccmaTpuBaeTCsi B HACTOSILLEM [OKYMEHTe.

3TOro
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OpHako 06BbEMHOE yaenbHOe CONPOTUB/IEHNE MOXET ObITb BaXHbIM hakTopoM Npu onpegeneHumn npak-
Tuyeckmx TpeboBaHUii k 3a3eMeHnto obbekTa. B cnyyae HeobxoaMMocTn 06beMHOe yaenbHoe conpoTuane-
HVe N3MepsIoT Mo npoueaype, npusefeHHol B ISO 14309 ANs pe3nHbl U TEPMONAACTUYHBIX MaTepuanos, unu
B cooTtBeTcTBUM C IEC 61340-2-3 onA paccemsBarolmnx marepnanos, unum B coorsetctsun ¢ IEC 60093 ans
N30/IMPYIOLWUX MaTepnasios.

45 ConpoTue/ieHnE yTeukun

4.5.1 O6wme NoNoXeHns

ConpoTusneHne yTeukn o6bekTa — BaKHas XapakTepucTvKa anekTpoctaTnyeckoin 6esonacHoctu. Cy-
LLleCcTBYeT HECKO/IbKO OMy6/IMKOBaHHbIX CTaHA4APTOB, B KOTOPbIX YCTAHOB/EHbI pasHble MeToAbl M3MepeHus
npu UCNbITAHWM COMPOTUB/IEHUA YTEUKM AN nona, 60Mbluas YacTb KOTOPbIX MOXET 6bITb NPUMEHeHa K Apy-
MM obbekTam (Hanpumep, K Basikam, Koprnycam, CyMkam C TO4koiW 3a3emneHnus)). B IEC 61340-4-1 ucnbiTa-
HVe BbINOSHAIOT chepnyeckuM 3N1eKTpoLoM AnameTpoM (65 + 5) MM. KOTOPbI MPUXMMAOT K MOy rpy30Mm
(2.5 + 0.25) kr (npu TBEpAOM NOKpbITUK) UK (5.0 + 0.25) (npu msarkom). B ISO 10965 [13] nsamepeHus Bbl-
NOJSIHAOT cheprnyeckum anekTpogom anameTpoM (65 + 2) mm c rpysom maccoli (5.0 = 0,1) kr. B ASTM F150
[14] ucnonb3ytoT cchepuryecknii anekTpos AmameTpom 63.5 MM 1 rpy3 maccoii 2.5 kr. B EN 1081 ncnonb3oBaH
TPEHOXHUK, NPVXUMAEMbI K N0y CTOALWMUM Ha HEM YenoBekOoM. MMOoCKONbKY Kaxablli MeToA M3MepeHuin npu-
BOAMT K HECKOJ/IbKO pPasnnyarwmnmMcs 3Ha4eHUAM COMpoTUBAEHNS, He06X0AMMO, YTO6bl NPUMEHEHHbI MeTof
N3MEepPEeHnin GblN yKazaH B TEXHUYECKUX YCMIOBUAX Ha U3Aenne 1 NpoToKoax UCTbITaHWIA.

MpumeyaHne — BugeanbHblX cryvyaax pasHuua MeXay s3HaueHUsAMN CONPOTUBEHNSA, N3MEPEHHbIMN Pa3HbI-
MU MeTofamu U3 NpuBefeHHbIX Bbille, Hebonbluas. B feACTBUTENBHOCTN HEPOBHbIE NOBEPXHOCTMW, HANpPUMep GETOHHbIE
nnowagkn nepej 3faHMeM co 3HaUYUTe bHbIM COAEPXaHNeM BbICTYNalLWmnX KaMHed, MOryT BNATb HA U3MEpPeHHOoe 3Ha-
YeHue CONpOoTUB/IEHNS B 3aBUCUMOCTU OT UCMO/Ib3YEeMOV NOBEPXHOCTU U3MEPUTESIBHOTO 3/1EKTPOAA W NPUOXEHHOTO AaB-
neHus. bonee TouyHble pesynbTaTbl MOTYT 6biTb NOYYEHbI NPU NCMOMb30BAHNN 31EKTPOAOB C NOI0CKaMU 13 NPOBOASALLErO
BCMNEHeHHOro marepuana B coorsetcTeun ¢ IEC 61340-4-1. no3BONAKOWMMU NPOBOANTL U3MEPEHUS MPU HEPOBHOCTAX
NOBEPXHOCTU B HECKOJILKO MUIIMMETPOB. OHaKo 3TOT METOJ, MOXET He BOCMPOU3BOAUTL NPaKTUYECKYI0 cUTyauunio Ans
06yBM C TBEPAOI NCAOLIBOIA.

4.5.2 TpyvHUNN UChbITAHWA

K nony nnn o6bekTy npukacaroTcs ykasaHHbIM 3/1€eKTPOAOM U U3MEPSIOT CONPOTUBEHNE MEXIY 3/ek-
TPOAOM U 3eMEN.

4.5.3 YcTaHOBKa A1 UCNbITaHWi

O6bIYHO UCMONb3YIOT ChepUYeckunii aNeKTpoa aAnameTpom (65 + 5) MM ¢ NOBEPXHOCTLIO 13 NPOBOAALLEN
pe3uHbl, Harpyxaemblil rpy30om ¢ Maccoi 2.5 Kr unmn 5 k. YTO COOTBETCTBYET TEXHUYECKUM XapakTepucTukam
3M1EeKTPOAa NOYTHN BO BCEX CTaHAapTax, ykasaHHbIx B 4.5.1. OgHako ecsim Heo6xo4uMo cMo4ennpoBaTh gasne-
HUWe Tena Ha nosn. Hamborsee NOAXOAALMMU BYAYT TPEHOXHbIE 3M1EKTPOoAbl, onncaHHble B EN 1081.

MpumeuaHne — M3MepeHHOE 3HAYEHNE COMPOTUBIIEHUS, KaK MPaBU/IO, CHKAETCS NpY yBEINYEHUN faBrie-
HUA 3neKTpoga, 0A4HAaKO L0 OnpeAeneHHOro ypoBHs, Noc/ie KOTOPOro AanbHelillee yBenuyeHue faBneHns Mano BauseT
Ha N3MEpPEeHHOe COMPOTHB/IEHNE. YCTAHOBJIEHO, YTO A/ MHOTUX MATepuasioB MOKPLITUS Mosia 4OCTATOYHAS TOYHOCTbL U3-
MepeHusi o6ecrneunBaeTcsi Npyu NPUMEHeHUN aNekTpoda AMaMeTpoM 65 MM U rpy3a Maccoii 5 K.

OnekTpoAbl NOAKMYAT K TepaoMMeTpy. UTo6bl CHU3UTL 3NEKTPUYECKUIA LUYM. MPUMEHSIIOT OXPaHHbIl
3/1eKTPOA, 3IKPaHUPYIOLWMNA n3MepuTesbHble 31eKTPoAbl. Bo BpeMs ucnbITaHUs HanpshkeHve AO0/HKHO GbiTb
CTabubHbIM, YTOGbLI 3apSAAHbLIA TOK, BO3HMKaKOLWNIA BCneacTBre yKTyaLum HanpsXkeHns, 6bi1 He3HaUNTeNb-
HbIM MO CPaBHEHMIO C TOKOM, MPOTEKAOLUM MO UCTbITYyeMoMy o6pasLly.

TouYHOCTb TEpaOMMETPa HEOOXOAUMO PErY/IAPHO NPOBEPATL C MOMOLLbI0 BbICOKOOMHbIX CONPOTUB/IEHWIA
M3BECTHOrO 3HayeHus. Ecnm gna nonyvyeHUss MUHMMAaNbLHOTO CONPOTUB/IEHUS faBfieHne anekTpoja Ha obpa-
3eL, A0/IKHO 6bITb 60/1bwe 20H. TO pe3nHOBbIE 3/1IEKTPOAbI AO/MKHbI ObITb 3aMeHeHbl 60/1ee MATKMU.

4.5.4 VcnbiTyeMblii ob6pasel,

MoBEPXHOCTb UCNbITYEMOrO HaNoIbHOTO NOKPbLITUA U 06beKTa AO/MKHA ObITb HENMOBPEXAEHHON 1 YACTON.
Ecnn HanosibHOe NOKPbITVE UM 06BbEKT YCTAHOB/IEHbI BHE MOMELLEHUl (Hanpumep, NOBEPXHOCTMN MIOLLaAKMN
nepej 3aaHvem Ha GEH30KO/IOHKaX), B TedeHne 24 4 [0 Havana M3MepeHuii He JO/MKHO ObiTb A0XAA Wn
TymMaHa (oTHocuTe/lbHas BNaxXHOCTb 6onee 50 %). HanonbHble MOKPbLITUS WM 06BEKTbI, NpeAHa3HaYeHHbIe
AN NPYMeHeHNs B NOMeLLEHMSAX, A0/MKHbI 6bIThb BblAepXaHbl Npyu TemnepaType (23 £ 2)°C 1 OTHOCUTESbHOWA
B/IaXHOCTU (25 + 5) % B TeueHue 24 4 AnsA nabopaTopHbIX N3MEPEHUIA UK B YC/TOBUAX OKpYyXatoLleli cpeapl
ONS U3MepeHuii Ha MecTe YCTaHOBKM.

[JononHutensHoe BpeMsa KOHAULMOHUPOBAHUSA MOXET NoTpeboBaTbCa 4159 TEKCTUMbHbLIX HAMO/bHbIX NO-
KpbITWIA UK APYrMX MaTepranos, XopoLwo nornowatwimx snary (cm. 1ISO 10965).
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4.5.5 Mopsfok NpoBefeHNs UCNbITAHWIA

McnbiTaHne NpoBoAAT B COOTBETCTBUM € 4.2.5 3a UCK/TIOYEHUEM TOTO, YTO U3MEPEHNSA BbIMONHAIT MEX-
[y OAHUM 3N1EeKTPOAOM U 3emneli. 115 Hano/bHbIX MOKPbITUIA YMCNO U3MEPEHNI [O/MKHO ObiTb COrNacoBaHo
MEX[y CTOPOHaMU W YCTAHOB/IEHO C YYETOM MPUYMHbI NPOBEAEHUSI U3MEPEHUI (aTTecTauus, KOHTPO/bHas
nposepka v T.4.), OXKUAaemMoli 04HOPOAHOCTN HAMOMbHOTO MOKPbLITUSA WAN MNOAMOXKM M 06Lei nnowaan Ha-
MOMbHOTO NOKPbITUA. BO BpeMsA KOHTPOMbHON MPOBEPKM HAMNOJILHOTO MOKPbLITMS 60/bLWON naowannm Ha 3a-
BOJAX WAu B Cknajax AoCTaTOYHO OAHOr0 M3MEPEHHOro 3HaveHusa Ha 100 M2. a npu atTectauun Hambonee
BaXXHbIX Y4acTKOB, KOrga O4HOPOAHOCTb HAMOJIbHOTO NOKPbLITUSA HE U3BECTHA, MOXEeT NOTPeb0oBaTbCA O4HO UK
6051ee N3MepeHHbIX 3HaYeHWl Ha KBaapaTHbIi MeTp.

4.5.6 Kputepun oueHku

MpUMEHSAIOT KpUTEPUN NPOXOXKAEHNA/HENPOXOXKAEHNA UCTBITAHUA U3 CTaHAapTa no NPUMeHeHHOMY Me-
ToAy vcnbiTaHuA. Ecnu cneumasnbHble KpUTEPUN NPOXOXAEHUSA/HENPOXOXKAEHNSA UCMbITAHUA He YCTaHOB/EHSI,
TO pykosogcTBytoTca IEC TS 60079-32-1.

4.5.7 TIpoTOKON UCNbITAHWIA

MpoTOKON MCMbITaHUIA AO/KEH CofepxaTb CeAyLLy0 NHopMaLmio:

- HaMMeHoBaHve nabopatopuu, rae 6blay BbINONHEHbI U3MEPEHUS:

- faTy NpoBeAeHNs N3MEePEeHWii;

- 3HaueHus TemnepaTypbl U OTHOCUTENIbHON BNaXXHOCTY;

- onucaHue N naeHTnmnKaLMoHHbIe fJaHHble 06pasL,oB:

- pe3ynbTaTbl UCNbITaHWIA:

- HanNpsXXeHune, UCMO/Ib30BaHHOE NPV NPOBEAEHNN N3MEPEHWA;

- onvcaHune anekTpoja:

- faB/IeHNe Ha 3NeKTPon;

- YNCNO BbINO/THEHHbLIX N3MEPEHWIA:

- cpefiHereoMeTpuyeckoe 3HauyeHne ConpoTUBIEHUS:

- UAEeHTUUKALMOHHBIE JaHHble UCMNOJIb30BaHHbIX U3MEPUTENbHLIX NMPUGOPOB;

- 0603HaYeHve HacToALWero craHgapTa.

4.6 MWcnbiTaHHO 06YBU NPU NCMOb30BAHNN

4.6.1 O6WMe NoNoxXeHUs

Nab6opaTtopHble ucnbiTaHns 06yBn onucaxsl B IEC 61340-4-3 [15] n IEC 61340-4-5 [16]. VcnbiTaHne Ha
MecTe 06yBM M HANOSIbHOTO MOKPbITUA Takke onucaHo B IEC 61340-4-5. MNpu perynsapHbIX exenHeBHbIX UCMbI-
TaHUSAX CONPOTUB/IEHNE YTEUKM C YeNI0BEKa, HOCALLEero 06yBb, MOXHO onpeAensaTb TecTtepamMmu NpoBoANMOCTH
06yBu (Npubopamun Ana nsMepeHns conpoTUBEHNS 3a3eM/IeHns nepcoHana). Ecnu Takoro yctpoicTea HeT.
COMpOoTUB/IEHNE U3MEPSAIOT, KaK ykasaHo B C/iefyloLnx pasgenax.

4.6.2 TpuHLMN ncnbiTaHni

N3mepAatoT conpoTrBieHne Mexay 06bekTOM B PyKe 1 MeTalsInyeckoin NNacTUHON, Ha KOTOPOi YenoBek
cTouT ABYMSA Horamu. COnNpoTUB/EHWE Tena YenoBeka cuMTaeTcs NpeHebpexvnMo MasbiM N0 CPaBHEHMUIO C
COMNpPOTUB/IEHNEM OBYBMU.

4.6.3 YcTaHOBKa ANs ucnbiTaHuii

N3mepnTenbHoe yCTPOINCTBO COCTOUT M3 METa/I/IMYECKOW NIACTUHbI Ha MOy W yAEpPXUBAEMOro B pyke
mMeTannyeckoro obbekta (Hanpumep, MeTasIM4eckoro CTepxHs gnametTpom 20 MM 1 AnAvHOW 100 Mm mnnn
MeTa/I/IM4eckoro wapa gnameTpom 50 mm). Mexay ABymMs aneKTpoAaMu NoAKIIYeH TepaoMMeTp, n3Meps-
0N CONPOTUBIEHNE MEXAY YAEPXUBAEMbIM B PyKe MeTas/IM4eckUM 06 bEKTOM U MeTal/IM4ecKoi nnacTu-
HOWA, Yepes Teno 1 Horn yenoseka. TepaoMMeTp HEOOXOAUMO PerynApHO NPOBEPATL C MOMOLLbIO BbICOKOOM-
HbIX CONPOTUBIEHNI N3BECTHOIO 3HAYEHUS.

Mi3mepuTesibHoe HanpsxeHue He A0/HKHO npesbiwarts 100 B gna npefoTBpalleHvs yaapa anekrpuye-
CKUM TOKOM. [Mpu n3meputenbHOM HanpshxeHun 100 B B n3MepuTenbHy Uenb Jo/MKeH ObiTb BKIOYEH 3a-
LWMTHBIV Pe3nCTOp HOMUHANIOM 0K0/10 1 MOM. DTOT pe3ncTop AonyckaeTcs He 1CNo/b30BaTh NPU N3MepeHnn
HM3KMX COMPOTUBMEHUIA C MPUMEHEHNEM U3MEPUTENBHOTO HanpshxeHns 10B.

4.6.4 TopafoKk NPOBEAEHNS UCTbITAHUIA

MeToavKa npoBefeHNs UCNblTaHuli cnepytoLas:

1 M3mepeHve npoBoAsT npu Temnepartype (23 + 2) BC 1 OTHOCUTENBHON BRaxHocTh (25 + 5) %. Ecnu
3HaueHne OTHOCUTENIbHOWM BNAXHOCTU Bbille, €ro 3anucbiBatoT.

2 HapgeBatoT 00yBb, NoAnexatlyt NUCnbiTaHuo.

3 OxugatoT NATb MUHYT, 4TOObI YyCTaHOBUACHL AOCTATOYHAA B/IAXHOCTb 06YBU U HOCKOB.
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4 BCTalT Ha MeTa/l/IMYeckyto NNacTUHY ABYMS HOTaMU 1 KPEMko CXMMatT MeTasl/IM4yecknii 06BbeKT oa-
HOI ronoli pyKoiA.

5 3anucbiBaloT yCTaHOB/IEHHOE 3HaYeHWe ConpoTUBEHNS 06yBU.

4.6.5 Kputepuu oLeHKu

MpUMeEHAT KpUTEPUN NMPOXOXAEHNA/HENPOXOXAEHNA UCMbITAHUA U3 CTaHJapTa no NPUMEeHEHHOMY Me-
ToAy UcnbiTaHnsA. Ecnu cneunanbHble KpUTEPUN NPOXOXAEHUSA/HENPOXOXAEHUS NCTNbITAHNA He YCTaHOB/IEHSI,
TO pykosogcTteytoTca IEC TS 60079-32-1.

4.6.6 MNpoOTOKON MUCNbITAHUA

B KOHTPOMbHBIX UCMbITAHNAX AOCTATOYHO NOAYUYNTL pe3ynbTaT B (hOpMe CUrHana KpacHoi Wnn 3eneHon
namnbl. Bo Bcex gpyrmx cnyvasx NpoTOKOM UCMbITAHWIA JO/MKEH cofepxaTb, MO MEHbLUER Mepe, creayoLLyo
WHpopmauuio:

- HanMeHoBaHve nabopaTopum, rae Oblan BbINONHEHbI N3MEPEHNS;

-[aTy NpPoBeAeHNs N3MepPEHWi;

- 3HauYeHNa TemnepaTtypbl U OTHOCUTE/TbHOW BNaXHOCTH;

- onucaHne 1 naeHTUUKaLoHHbIe AaHHble 06pasLoB;

- pe3ynbTaTbl UCMbITAHWIA,

- U3MEepUTE/IbHOE HanpsXXeHue;

- YXC/0 BbIMOSIHEHHbIX U3MEPEHWUIA:

- UAEHTUVKALMOHHBIE fAaHHble NCMNONb30BaHHbLIX N3MepUTENbHbIX NPUOOPOB:

- 0603HaYeHNe HacTosLLero ctaHgapTa.

4.7 VicnblTaHWe nepyaTok Npu UCNONb30BaHUN

4.7.1 O6wue NoNOXeHUs

NabopaTtopHble ucnblITaHua nepyaTok onucaHbl B prEN 16350 [17). MNpu perynspHbiX exenHeBHbIX
UCMbITAHUAX COMPOTUB/IEHNE NEPYaTOK MOXEeT ObiTb M3MEPEHO OLHOBPEMEHHO C COMPOTUB/IEHWEM OOYBU.
K coxaneHuto, 310 obLee conpoTMBAEHNE He Bcerja MOXeT ObiTb onpefesieHo Tectepamu NpoBOAUMOCTU
06yBu (Npubopamu A5 U3IMEePEHNS CONPOTUB/IEHNSA 3a3eM/IEHNS NepcoHana). NMoaToMy MOXeT noTpebosaTbCs
npoBefeHve N3MepeHnsa CONPOTUB/IEHNSA, KaK YKasaHo HuXe.

4.7.2 TpuMHUMN UCNbITAHKIA

ConpoTuBNEHNE MexXay MeTa/IM4eckum OObEKTOM, yAepXMBaeMmblM PyKoli B nepuyatke v pykoi 6e3
nepyaTku, yepes Teslo WU HOMV 4yesioBeka, W MeTa/lJIMYeckol NNacTUHONM, Ha KOTOpOl YenoBek CTOUT [BYMS
Horamu, U3MepsiloT B COOTBETCTBUK C 4.6. Ecnn conpoTBneHne 06yBu He U3BECTHO, TO U3MEPST CONPOTUB-
NeHvne Mexay YAepXnBaemblM PyKoi B nepuatke MeTaniMyeckum o6beKTOM M aHTUCTAaTMYeCKUM bGpacneTom
C U3BECTHbIM COMPOTUB/IEHNEM Ha pyKe YesioBeka.

4.7.3 YcTaHOBKa ANS UCNbITaHWU

Takas xe, Kak B 4.6.

4.7.4 TlopsaAoK NpoBeAEHNS UCNbITaHWI

Mopaaok NpoBefeHUst N3MepPeHuii CoONpPOTUBNEHUS AN NoAel, 3a3eMeHHbIX Yepe3 00yBb, Cneayto-
LA

1 W3wmepstoT conpoTuBneHne obyBu, kak ykazaHo B 4.6.4.

2 T1oBTOPAT U3MeEPEHNE, HALEB NepyaTtky Ha pyky.

3 3anucbiBaloT 06a 3HAYEHNSA U NX COOTHOLLEHNE.

Mopaaok NpoBeAeHNs 3MePeHUli CONPOTUBAEHNA ANA NOAeN, 3a3eM/IEHHbIX Yepes aHTuCTaTuyYecknin
6pacneT, cnepyLLmnii:

1 3a3emns0T yenoBeka Yepes aHTUCTaTMYECKN A BpacneT ¢ U3BECTHLIM CONPOTUBEHNEM.

2 13MepsIoT conpoTUBIEHNE MeX Ay MeTa/IMuyeckum 0O0bLEKTOM, YAEPXNBaeMbIM PYKOW B nepyatke, u
aHTUCTaTUyYeCcKUM 6pacreTom.

3 3anucbiBaloT 06a 3HAYEHNSA U UX Pa3HOCTb.

4.7.5 Kputepuu oueHku

MPUMEHSIOT KpUTEpPUN NPOXOXAEHNA/HENPOXOXAEHNSA UCMbITAHNA U3 CTaHAapTa No NPUMEHEHHOMY Me-
ToAy McnbITauus. Ecnu cneunasnbHble KpUTEPUIM MPOXOXAEHUSA/HENPOXOXKAEHUS UCMbITAHUA HE YCTaHOB/IEHSI,
TO pykosopcTeytoTca IEC TS 60079-32-1.

4.7.6 MpoTOKON MCNbITAHWUNA

MpOTOKON UCNbITAHW JOMKEH COAEPXaTb, NO MeHbLUEl Mepe, cneayoLyo MHhopMaLuio:

- HauMeHoBaHWe nabopartopuu, rae 6b1y BbINO/IHEHbI U3MEPeHUs;

- AaTy NpPOBeAEeHUs N3MEPEHWA;

10
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- 3HAUEeHWsi TemnepaTtypbl U OTHOCUTESILHOM BIQXHOCTY;

- onucaHue 1 naeHTUrKaLMOHHbIe faHHble 06pasLLoB,

- CONPOTUB/IEHUE aHTUCTaTUYecKoro 6pacneta unu obysu;

- pesynbTaThl UCMbITAHWIA;

- U3MEPUTESIbHOE HANPSHXKEHNE;

- YNCNO BbINOSTHEHHbIX U3MEpeHUii;

- UAEHTUVKALMOHHBIE faHHbIE UCMO/Ib30BAHHbLIX U3MEPUTESBHBIX NPUBOPOB;
- 0603HAYEHME HACTOALLErO CTaHAapTa.

4.8 YpenoHoe cONpoTUBNEHNE NOpoOLLIKa

4.8.1 O6LMe NoNoXeHUn

CyLecTByIOT pas/iMyHble METOAbl U3MEPEHUA YAENbHOro COMPOTMB/IEHNA MOPOLUKA: U3MepuTesibHasA
Ayelika no IEC/TS 61241-2-2 (suelika B Buge Bblemkn), no IEC 60093 (neuatHas sueiika) 1 KOHLEHTpUYeckas
siyelika C BHELIHUM U BHYTPEHHUM KOMbLEBbLIM 3niekTpogamu (Lucas, 2011 (18]. Stahmer et al. 2012 [19]). B co-
oTBeTCcTBUM C [19] Aueiika c yrnybneHmem no IEC 61241-2-2 n kOHUEHTpUYeckas sueiika gatT 0aUHaKOBblE
pesynbTatbl. OfHaKo BCAeACTBUE CKaTUS NblAY NeyaTHas Avelika AaeT 3HauYeHUs YAesbl-toro ConpoTUBAEHNS
CXMMaeMOW Mbl/In B AeCATb pa3 HWXe. B CBA3UN C 3TUM U3MepeHne yaenbHOro ConpoTUBIEHUSI NOPOLLKA crie-
[AyeT BbINOSHATb NO NPUBEAEHHOW HUXE MeToAuKe B cooTBeTCTBUM C IEC 61241-2-2. 3TOT METOZ, UCMbITaHWI
MOXeT ObITb MPUMEHEH A1 OLEHKN MOPOLUKOB C Le/blo, OT/IMYHOW OT OnpedesieHns 3n1eKkTpocTaTuyeckol
6e30nacHoOCTW, Hanpumep, 415 onpeAeneHns Toro, ABASETCS /M NOPOLIOK AOCTATOYHO NPOBOAALLMM, YTOObI
co3aBaTb OMacHOCTb KOPOTKOro 3aMblKaHMSA 3N1EKTPO06opyA0BaHMA NoA HanpsxeHnem. Mpu nposeAeHnn 1c-
NbITAHUIA C APYTUMW LeNsIMU MOXET NoTpeboBaTbCs NMPUMEHeHVEe HECKONbKMX Pa3HbIX 3HAYEeHUI ncnbiTaTenb-
HOro HanpspKeHus 1 NposefieHe BCECTOPOHHEro aHanm3a A1 onpefesieHns BCex XapakTepucTuk nopoLuka n
OnacHOCTEeW, CBA3AHHbIX C €r0 MPUMEHEHUEM.

M3MepeHHble 3HaYeHns CONpPOTUBEHNS HEKOTOPbIX MOPOLUKOB MOMYT 3HAUMTENIbHO pas3nunyatbcs npu
N3MEHEeHWN MCMbITaTe/IbHOro HanpshkeHus. Heo6xoanmMo BbibMpaTb Takne 3Ha4YeHUs UcnbiTaTenbHOro Hanps-
XEHUS, KOTOpble ABMAITCA NPeAcTaBUTENIbHbIMU 419 NPaKTUYECKUX ONacHOCTENR, 1 B MPOTOKO/ AO/MKHbI 6bITh
BHECEHbI pe3y/ibTaTbl, MOSTyYEHHbIE NPY BCEX 3HAYEHUAX UCMbITATE/IbHOTO HanpsHXXeHUs, YTobbl B cyyae He-
06X04MMOCTIN MOXHO ObINI0 BbINO/HUTL NOMHBIV aHaNu3.

4.8.2 TpuHUMN ncnbiTaHni

CneumnanbHylo U3MepUTENbHY0 AYeiiky ¢ ABYMS 3/1eKTpoAaMun 3anofiHAT onpegeneHHbiM 06bemom
nopoLLKa U U3MeEPSOT COMPOTUBAEHNE MEXAY 3NEKTPOAAMU.

NMpnumevyaHune — ConpoTuB/ieHNE NOPOLLKOB B 3HAYNTE/IbHOI CTENeHn 3aBUCUT OT pa3MepoB YacTul, U cpej-
Heli NNOTHOCTY NOPOLLKOB.

4.8.3 YcTaHOBKa gNs ucnblitaHuii

Lns ncnblTaHuid NCNONb3YIOT 3MepUTEsIbHYI0 fiueliky B cooTBeTcTBUM ¢ IEC 61241-2-2, cocTosLyto 13
[BYX pacn/ioXeHHbIX ApYr NPOTUB Apyra 3/1eKTPOAOB B BUAE GPYCKOB M3 NOIMPOBAHHON HepXaBetLeit ctanm
(1) n aBYX pacnosioXeHHbIX NEPNEHANKYNAPHO UM CTEK/ISAHHbLIX GPYCKOB (2). yCTaHOB/IEHHbLIX HA OCHOBaHUN 13
nsonupytwowero matepuana (4) (pucyHok 2). TonwmHa anekTpogos Ao/MKHa 6biTb 0T 5 o 10 mm. ConpoTus-
neHne R mMexgay anektpogamu fo/IXHO 6biTb 60nee 100 TOM. Heo6X04MMO 3HATb TOYHbIE pasMepbl sUeikn
ONnsa onpefeneHus 3aBUCALLErO OT reOMeTPUYECKMX pasmepoB NONPaBoOYHOro KOahduumeHTa B COOTBETCTBUM
c4.84.

1— 6pyc«s U3 OTMNOAMPOBAHHON HEPXKaBEKLel CTanu BbICOTOM

<10 i 1) MM 4 AANHO# (100 K 1) Mbl, PacnonoXeHHble Ha paccTo-

aHumM (10 1 1) mm gpyr ot gpyra, 2— u30AMpytoLme CTEKNSIHHbIE

6pYCKN Takoli >Xe BbICOTbI, Kak OpyCKM U3 HepXkaBeloLein ctanu.

3 — NpOCTPaHCTBO ANs 3arnofiHeHUs NopowkKom; 4 — oCHoBaHue
13 U30/MpyloLLLero matepuana

PucyHok 2 — Suelika ANs n3MepeHus yaenbHoOro conpo-
TUBJIEHMS NOPOLLKA
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OneKTpoApbl NoAKoYa0T K TepaoMMeTpy. TepaoMMeTp He0bX0AUMO perynsipHoO NPoBEPSTL C MOMOLLbIO
COMPOTUBEHNI C M3BECTHbIM 3HauyeHunem nopsgka 1 MOm — 1 TOM M OH JO/MKEH NoKasbiBaTb 3HAYEHUS
COMPOTUB/IEHNS C YCTAHOB/IEHHON A1 faHHOro Npubopa TOYHOCTbI. YTOOblI CHU3NTbL 3NEKTPUYECKUIA LLYM
Haj, N3MepuTEebHbIMW 3/1IEKTPOAAMM, NOMELLAOT OXPaHHbIA 3KPaHUPYOLLWIA 3NEeKTPOS, HE KOHTaKTUPYIOLLWiA
C u3MmepuTesibHbIMU anekTpogamu cornacHo JNIOSH TR42 [20]. Bo Bpemsl UcnbITaHUA HanpshXeHue A0/IHKHO
6bITb CTAOW/IbHBIM, YTOObI TOK. BO3HVKAIOLNIA BCeACTBYE KonebaHnii HanpsXXeHusi, 6bla He3HaUMTEIbHbIM MO
CpaBHEHWI0 C TOKOM, NPOTeKaloLM Yepes UCMbITyeMblil o6paseL,.

4.8.4 TopAfoK NPOBEAEHMNA UCTbITAHUI

MeTogvka npoBeAeHVs UCMbITaHuii cnepytoLias.

1 VcnbiTyeMblii NOPOLLOK BbiAEPXMBAOT Npu Temnepatype (23 + 2) °C 1 OTHOCUTENIbHON BNaXXHOCTH
(25 = 5) % He meHee 24 4. 1nA NOPOLLKOB, KOTOPbl€ CU/IbHO BbICLIXAOT UAW NOr/I0WAT BOAY U AN KOTOPbIX
COMPOTUB/IEHNE TEXHOOTMYECKN BAXKHO, U3MEPEHNS MPOBOAAT B YC/IOBUAX JaHHOTO0 TeXHO/I0TMYeCcKoro npo-
Lecca.

2 3arpyxaloT HeobxoaMmoe KOMYeCcTBO paHee He MCMoJb30BaBLLErocs nopoLuka Mexay ucnbiraTesib-
HbIMK 3niekTpogamu (3).

3 YpansaoT usbbITOK nopoluka fe3BuMeM, NpoBeas WM CKOMb3SAWUM ABWKEHWEM MO CTaslbHbIM 6py-
ckam (1).

4 TMpwn 3anofIHEHHOI WCMbITaTeNIbHON Avelike N3MepSA0T conpoTusneHne R mexay anektpogamu (1),
npuknagbiBas kK HAM B TedeHue 10 ¢ creaylowme 3HaYEHUS HanpshkeHWs NocTosiHHOro Toka: (105 + 10) B,
(500 + 25) B. (1000 + 50) B. OanH o6pasel, NopoLlKa B UCMbITATENbHON iYelike MOXET ObITb UCMO/Ib30BaH A/15
BCEX WCMbITaHWii Npu M1060M M3 3TUX 3HAYEHUIA HaNpsXeHWsA. Ecnm BOCNpon3BOAVMOCTb U3MOPEHHBIX 3HaYe-
HWI1 He obecneunBaeTcsa 3a NPOMeXxyTkn B 10 C. BpeMa U3MepeHus A0/MKHO ObiTb yBennyeHo Ao (65 +5) c.

MpumeyaHune — lMNeppaH nap. [21] pekoMeHAYIOT NPUMEHATL HanpsxeHne He MeHee 500 B n 1000 B. spems
n3mepeHus 60 c n npoaysaTb o6paseLl, UrpanbHoi kapToii. OfHako 60/1ee BbICOKNE HANPsSXXeHNA MOryT Bbi3BaTb Hexena-
TenbHble U3NYECKNEe N XMMUYECKNE MPOSIBNEHNSA, KOTOPble MOTYT NPUBECTU K HENPaBW/bHOI OLEHKe 3fneKkTpocTaTuye-
CKWX CBOWCTB MOPOLLKOB.

5 BbluiCNAOT yAe/bHOE 3/1eKTPMUYECKOe CONPOTUB/EHNE P A/1S1 BCEX 3HAYEHWI UCMbITaTe/IbHOTo Ha-
npsixeHnsi o gopmyne

p=0.001R

roe p — ygenbHoe anekTpuyeckoe conpotusrieHne B OM M. H — BbicoTa anektpoga B mm. W — anuvHa
3M1eKTpoja B MM U L — pacctosiHue Mexay 3/1eKTpofaMu B MM.

6 TMosTOpSAIOT 3Tanbl 2 — 5 ABa pasa 1 BbIYUCNAIOT CpeHee 3HavyeHue.

4.8.5 Kputepuu oueHku

MPUMEHSIOT KpUTEPUN NPOXOXAEHNA/HENPOXOXAEHNA UCMbITAHNA U3 CTaHAapTa Nno NPUMEHEHHOMY Me-
TOAy MCnbITaHus. Ecnu cneunanbHble KpUTEPUN MPOXOXAEHUSAYHENPOXOXAEHUS UCMbITAHNA HE YCTaHOB/IEHSI,
TO pykosopcTBytoTcsa IEC TS 60079-32-1.

4.8.6 MNpoOTOKON MCNbITAHWA

MpPOTOKON MCNbITaHWIA JOMKEH cofepXaTb, MO MeHbLUER Mepe, CreayoLLyo nHhopmaLuio:

- HanMeHoBaHve nabopaTopun, rae 6blaK BbINOMHEHBI U3MEPEHUS;

- faTy NpoBefeHns U3MepeHui;

- 3HAYEeHNA TemnepaTypbl U OTHOCUTE bHOW BNaXHOCTU;

- onucaHne N naeHTUMNKaLnoHHble AaHHble 06pasLoB;

- pesynbTatbl UCMbITAHWIA;

- UCnblTaTeNlbHOE HanpsKeHue:

- 4MCNO BbIMNOIHEHHbIX V3MEPEHNIA;

- NAEeHTUUKALNOHHbIE AaHHbIE NCMNO/Ib30BaHHbIX M3MEepPUTE bHbIX NPUGOPOB:

- 0603HavYeHne HacTosLLero ctaHaapTa.

4.9 ONeKTponpoBOAHOCTL XWUAKOCTU

4.9.1 O6LlMe NosoxeHns

O6bIYHO M3MEPUTENN 3/IEKTPUYECKOI NMPOBOAUMOCTM C MOTPYXHbIMY 3MEKTPOAAMM AOCTATOUYHO TOUHbI
ANS U3MEepEeHUs 3NeKTpocTaTuyeckux nokasatesneii. B nto6om cnyyae B NpoTokosiax HEO6X0AMMO Takke yka-
3bIBaTb TEMNEPATYPY XUAKOCTU, TaK Kak NPOBOANMOCTb B 3HAUNTENbHOW CTEMEHMW 3aBUCUT OT TeMnepaTypsbl.
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Ecnn Heo6xoAMMO Mony4uTb 60/1€e TOYHblE 3HAYEHMS, WUCNOMb3YIT CheunasnbHy UCblTaTeNbHY
Auyeliky, onMcaHHylo B crefyloliem pasgene. Aueiika MoxeT 6bITb MCNOMb30BaHa AN1A OAHOdA3HbIX U CcTa-
6UNbHBbIX MHOroasHbIX XUAKocTel. B KauecTBe aslbTepHaTVBbI 3/1eKTpUYeckas NPoOBOANMOCTb MOXET ObITb
onpegeneHa B cooTseTcTBumM ¢ IEC 60247.

4.9.2 TpuHUMN ncnbiTaHni

YcTaHOBNEHHbI 06bEM XWUAKOCTU HA/IMBAIOT B CNeLnasbHY0 U3MEPUTESbHYIO AYeliky C ABYMS 3/1eKTPO-
Aamun. M3mepsAoT conpoTUBIEHNE MEXAY 3/1eKTpoaamMu.

4.9.3 YcTaHOBKa AN15 UCNbITaHW

Ha pucyHke 3 nokasaHa usmeputesibHas fueiika B cootBeTcTBum ¢ DIN 51412-1 [22]. MocTosiHHas K
3TON siyeiikn paBHa 1/M. BO3MOXHbI Apyrue pasmepbl f4eiiku, HO NOCTOSHHAs Auyelikn Ao/xHa 6biTb onpe-
JeneHa c yyeTom ee reomeTpuyeckux pasmepoB. HanpsbkeHue nocTtosiHHoro Toka U. paBHoe (100 = 1) B,
noAaeTcs Mexay BHYTPEHHUM W BHELHWUM 3nekTpodamu. ConpoTuBeHne MOXeT 6biTb N3MEPEHO Henocpes-
CTBEHHO WUN. YTOGLI NOYUNTb GOsiee TOUHbIM pe3ynbTaT (0CO6EHHO ecniM N3MEPEHHOE 3HAUYEHNE CONPOTHB-
NeHnsa HecTabubHOE), NOYyUYeHHbI TOK / MOXeT 6bITb 3aperncTpMpoBaH NMKoaMnepmMmeTpoM, NOAKYEHHbIM
K YCTPOWCTBY, CNOCOGHOMY pernctpuposaTh yobiBaHue 3apsaga (Hanpumep, k ocuunnorpady wav nepcoHasb-
HOMY KOMMNbIOTEPY).

060,46 +0,06
03066 016

r// 1)

1— BHYTPEHHWIT 31EKTPOA (ANOMUHWNI). 2 — BHELLHWIA 3NeKTPos (antoMuUHM) 3 — U30nsLnoHHOE Konbuo (MT®3).
4 — npoctheccroHanbHbIi pasbem c ukcatopom. 5 — rayxoii pnaHeu, (Cu-Ni cnnas)

PucyHok 3 — Auelika gna M3MepeHns 3/1eKTPONPOBOLHOCTH XUAKOCTH
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Ecnu ucnbiTyemast XnWAKoCTb BCTynaeT B peakuuio ¢ aJIloMUHMEM, TO MaTepuas 3/1eKTPOS0B sueliku
[O/MKEH ObITb 3aMEHEH Ha COOTBETCTBYIOLLMI MaTepuasn, HanpyMep HepXaBeloLLyto CTaslb.

4.9.4 TlopafoK NpoBefeHNA UCMNbITaAHWU

Mopaaok NpoBeAeHNs NCMbITaHWA CReayoLwnii:

1 V3smepuTenbHyto siyeliky NPOMbIBAlOT HE MeHee Tpex pa3 Heo6paboTaHHON UCMbITYEMON XUAKOCTbIO.
Ecnun ncnbiTyeMoi Xuakoct HefoCcTaToOuHO, TO AYeliKy NPOMbIBAOT YUCTON M30NNPYIOLLEl 3TaNOHHOM Xng-
KOCTbIO (Hanpmmep, rekcaHom).

2 HanueatoT (100 + 0.5) cmaHe HaxofuBluelcs B obpalleHnn XUAKOCTY B U3MEPUTENbHYIO AYeiky n
3aKPbLIBAOT €€ KPbILLKOWA.

3 3anucbiBaloT 3HaYeHMe Toka / Mexay anekTpofamy B 3an0SIHEHHON MUCMbITaTeNbHOW AYelike Npu Ha-
npskeHun 100 B B TeyeHWe BpPeMeHW t ¢ NOMOLLbI0 ocuunorpada UM nepcoHasbHOro KomnblTepa, noj-
KIOYEHHOT0 K NUKOaMIepMeTpy.

MpumeyaHne — B GonbWMHCTBE clyyaeB JOCTATOYHO HanpshkeHus 100 B. Bonee BbiCOKME 3HAYEHUA Ha-
NPsHKEHUsT MOTYT BbI3BaTb HeXenartesibHble Punyeckne 1 XuMmyeckme NposiBIEHUs, KOTOpble MOTYT NPUBECTU K Hempa-
BW/IbHOW OLlEeHKe 3neKkTpocTaTuyeckoli 6e30MacHOCTW XWAKOCTU, HO OHW MOryT 6biTb HEO6XOAWMbI MPU UCMbITAHWAX C
Apyrumu uenamu. ns usMepexus nposoanMoctn 6onee 1 nC/m rnoxeT 6bITb 4OCTATOYHO 60/1€€ HU3KOTO HanpsXeHus,
Hanpumep 10 B.

4 Ecnv n3MepeHHoe 3HauyeHue HanpsXXeHWs CUIbHO CHWXaeTCs, U3MepsalT TOoK | mMKkoaMmnepMeTpoM,
NOAKNIOYEHHBIM K ocLmnnorpady nuim nepcoHanbHOMy KomnbloTepy, B TedeHne 10 c. Ecnu pesynbTtar ocTtaeT-
CS HeCTabubHbIM UK He06X0ANMO 6oslee TOUHOE 3HaYeHNe, TO BPEMSA N3MEPEHNS YBeNNYKBaloT Ao (65+5) c.

5 JkcTpanonupytoT 3HaveHve Toka /o gnsa f = 0 no 3apeructpupoBaHHomy psay 3HauveHuin | nam / = U/l

6 BbluncnsoT nposoaMMocTs 0 B C/M no chopmyne

1 nC/m =10'12C/m = 1 cu (eguHuLa NpoBOAUMOCTH).

7 3Ty npoueaypy NoOBTOPAOT 2 pasa.

4.9.5 Kputepuun oueHku

MpUMEHAT KpUTEPUN NPOXOXAEHNA/HENPOXOXAEHNA UCMbITAHUA U3 CTaHAapTa no NpYMeHeHHoOMY Me-
ToAy MUcnbiTaHnA. Ecnu cneunasnbHble KpUTepun NPpoXoXAeHUSA/HENPOXOXAEHUS UCTIbITAHNA HE YCTaHOB/EHSI,
TO pykosogcTBytoTca IEC TS 60079-32-1.

4.9.6 MpoOTOKON MUCNbITAHUIA

MpoToKON UCNbITAHUIA JOKEH COAepPXaTb, N0 MeHbLUEl Mepe, CneaytoLlyo MHhopMaLuio:

- HavMeHoBaHve nabopaTopun, rae 6bi/IM BbINOMHEHbI U3MEPEHUS:

- faTy NpoBefeHNs U3MEePEHN;

- 3HaYeHNs Temnepatypsbi:

- onucaHune n naeHTUUKaLOHHbIE AaHHble 06pa3LoB:

- cpefHee 3HayeHue NpoBOANMOCTY;

- U3MEpPUTENbHBINA TOK;

- 4NCNO BbINOSIHEHHbIX V3MEPEHWIA;

- MAEHTUVKALNOHHbIE AaHHble UCMOJIb30BaHHbIX U3MEPUTESbHbIX NPUOOPOB;

- 0603HaYeHNe HaCToALLEero cTaHaapTa.

4.10 3nekTpuyeckas OMKOCTb

4.10.1 O6ume NosoXeHns

M36eratb NPUMEHEHUSI N30/IMPOBAHHbIX MPOBOAHWNKOB 3HAUYNTENbHOW 3/1eKTPUYECKOi eMKOCTU — OAHO
M3 caMblX BaXHbIX NPaBW 3/1eKTPOCTATUKN. [103TOMY BO B3pbIBOOMACHbLIX 30HAX J0NYyCKaeTCsl UCMOMb30BaThb
TONbKO HeGO/bLUME M30/IMPOBaHHbIE NPOBOASILLME 06BEKTLI HU3KOI aneKTpuyeckoli eMkocTu. YTo6bl npoBe-
PUTb. YTO 3/1EKTPUYECKash eMKOCTb UCC/IeAyEMOro NPOBOAALLErO 06beKTa (Hanpumep, MeTaInyecknx BUHTOB
Ha 060/104Ke, MeTaININYECKNX FTHE3], PA3bEeMHbIX KOHTAKTHbIX COeAMHEHWI NepPeHOCHOro 060pyA0BaHMs) Ha-
XOAMTCA B AONYCTUMbIX Npedesnax, Heo6XxoAMMO MPOBECTU crieAytoliee uUcnbiTaHue. MNpu 3TOM He TpebyeTcs
UCMbITbIBATL METaNIMYECKNe KOHTaKTHbIe rHe3fa WU KOHTaKTbl, yCTaHOB/IEHHbIe Tak rNy6GoKo B 060/104Ke, YTO
paspsagbl C HAX NPU NPUGNMKEHUN K 3a3EMJTIEHHBIM 0GbEKTAM HEBO3MOXHbI.
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PesynbTatbl UsMepeHns HeboMbLINX eMKoCTell nopsigka 3 n® cnefyeTt paccMaTpuBaTth Kak HEHafex-
Hble. a emMmKocTel oT 6 0 10 N® — kak MMeloLLMe 3HaUYMTE NbHYI0 NOorpeLlHoCcTb. HeobXxoauMo yunTbiBaTh f40-
NOSIHUTENbHbIE U3MEPEHUS MePeHOCUMOro 3apsa Wnan UCMbITaHUS Ha 3aXKuraHue.

4.10.2 MpuHUMN UCNbITaHW

WcnbiTyemblil 06pasel, NOMeLLaloT Ha He3a3eMIeHHYI0 MeTanMyeckyto NNacTuHy N n3mepuTenem em-
KOCTW U3MEpPSIIOT eMKOCTb MeXy ero OTKPbITbIMU MPOBOAAWMMY YACTAMU U MeTa/l/IMYeCcKoli NNacTUHOM.

4.10.3 YcTaHoBKa A1 UCNbITAHWUN

N3mepuTenbHoe yCTPONCTBO COCTOMT M3 He3aleM/IeHHOW MeTaslInyeckoi nnacTuHbl (COnpoTUBEHNEe
Ha 3eM/110 [O/MKHO 6bITh 60nee 10 TOM), nnowasb KOTOPO 3HaUMTENbHO NPeBbILLAeT NoWwab UCMbITYEMOro
o6pasua, 1 u3MepuTensa eMKOCTU, CMOCOBHOr0 Ha YacToTe He meHee 1000 My n3MepaTb 3HaYeHN eMKOCTH OT
1 n® go 10 n® c norpelHocTbio MeHee 0,5 nd. Mpunaraemoe HanpskeHne A0/MKHO 6biTb 0T 1 40 9 B. OTpu-
LaTenbHbI U3MepUTeNbHbI BbIBOJ, COEAUHAIOT C MeTas/l/IM4yeckoi nnactTuHoi. CBOOGOAHbIA NOMNOXNTENbHbI
BbIBOJ, UCMONb3YyeTCA ANA U3MepeHus eMKocTn. CoeguHUTE bHbIE NPOBOAA AO0/KHbI OblTb K&K MOXHO Kopoye
ANa npefoTBpaLLeHnsa TOKOB yTeukn. He cnegyeT ncnonb3oBaTb MeTa/imyeckne nNacTviHbl ¢ OKUCEHHOW no-
BEPXHOCTbIO. TaK Kak 3TO MOXEeT NPVBECTU K NONyYEHUI0 OWNBOYHbIX pe3y/ibTaTos.

MoxeT noTpe6oBaTbCsi M3MEepUTE/Ib EMKOCTW, paboTatolmii 0T akkymynaTopa, Ans obecneyeHuns cra-
OGUNbHbIX NOKa3aHuii 6e3 3a3eM/IALLNX KOHTYPOB.

[pyroe anektpuyeckoe o6opyAoBaHWe, 0COGEHHO TIOMUHECLLEHTHbIE NlaMMbl, AO/MKHO HAaXO4UTbCA Ha
paccTosiHUK He MeHee ABYX METPOB OT UCMbITyeMOro obpasua.

4.10.4 VcnbiTyeMmblit o6pasey,

VcnbiTaHne NpoBOAAT Ha NOMHOCTLIO cobpaHHOM obpasue obopyfoBaHusa. Obpasel fo/KeH 6biTb Bbl-
[lepXaH B KnMmaTuyeckoi kamepe He MeHee 24 4 npu TemnepaType (23 £ 2) °C 1 OTHOCUTE bHOI BaXHOCTU
(25 + 5) %.

MpumeuvaHune — FeomeTpuyeckne pasmepbl U BNAXHOCTb MOMYT B/IUATL HA 3NEKTPUYECKYHD EMKOCTb Hesa-
3eMJ/IEHHbIX NpoBOAALLMUX 06bEKTOB.

4.10.5 MopsA0K NPOBEeAEHUA NCNbITAHWIA ANA NepefBUKHbIX 06BEKTOB

OTa mMeTofvKa npefHasHaveHa 419 UCMbITaHUA OOBEKTOB, B KOTOPbIX reometpuyeckas dopma OTKpbl-
TbIX MeTa/NINYECKNX YacTeli N0 OTHOLLEHWIO K 3eM/1e He yCTaHOB/IeHa. B aTOM ciyyae eMKOCTb Mexay Kaxaoin
OTKPbITON MEeTanIN4YecKoi YacTbio UCNbITYyemMoro obpasua 1 MeTannyeckoli NNacTUHoOW Ao/MKHA BbITb N3Me-
peHa cnepyowmm o6pasom:

1 O6pasel, noMeLLaoT Ha MeTa/IMYeckyto nNaacTuHy. Mposogslian yacTe obpasla, Ha KoTopoi 6yayT
NPOBOAUTLCS U3MEPEHUS, [o/MKHA 6bITb U30/IMPOBaHa OT nNnacTuHbl. Ecnv obpasuy Heobxogyma onopa, ero
YAEPXKMBAIOT B HYXXHOM NOJIOXEHNMN 38KMMaMu, U3rOTOB/IEHHBIMY U3 N30/IMPYIOLLErO MaTepuana, Ho He PYKOIA.

2 lMonoxeHune obpasua fO/HKHO ObITb TaKUM, YTOObLI NOANexallas N3MepeHnio MeTannyeckas getanb
Haxogunacb BO3MOXHO 6/nXe K MeTasliMyeckoil nnacTuHe, HO He conpukacanach ¢ Heli. OfHaKo ecnu Ha-
pyXHaa meTannuyeckas getasib HaXo4uTCA B 3/IEKTPUYECKOM KOHTaKTe C APYrMMU BHYTPEHHUMU MeTaiu-
YeCKMMMN 4YacTAMK, TO HEOOGXOAMMO U3MEPUTb eMKOCTb NPU BCEX MOMOXEHUSX UCMbITyemMoro obpasua An1s
rapaHTMmn Toro, 4To 6bIS10 ONpefeNeHo MakCMMaibHoe 3HauYeHne eMKoCTH.

Ecnn meTtannmyeckas vacTb TPYyAHOAOCTYMHA AN1S MOLACOEAUHEHUS KOHTAKTOB M3MepUTeNs emMKOCTH,
[onyckaeTcs UCNOo/b30BaTb BUHT A1 €e YAJIMHEHUS U CO3[aHNs UCMbITATENIbHOW TOUKWN. BUHT fO/MKEH ObiTh
He60/1bLIVM N0 CPaBHEHWIO C METaIIMYECKO YacCTblO, 1 €ro 3/1eKTPUYECKUA KOHTAKT C APYTUMY BHYTPEHHUMM
MeTa/I/IMYeCKUMU YacTAMU He [onycKaeTcs.

MapasuTHas eMKOCTb fJO/mKHA ObiTb CBefieHa K MUHUMYMY. [l15 3TOro npoBogslime 06bekTbl U Teno
yesioBeka [O/HKHbI HaX0ANTbLCA Ha PaccToAHUKU He MeHee 50 CM OT UcnbITyemMoro obpasua.

3 MogknioyatoT oTpULaTENbHbIN BbIBOS M3MEPUTENS EMKOCTY K HE3a3eM/IEHHO MeTasIInYecKoi nnacTuHe.

4 YcTaHaB/MBaOT NOMOXWTE bHbIA BbIBOA U3MEPUTENIA EMKOCTU Ha PacCTosHUN 3—5 MM OT mMeTanu-
YeCKol NCMbITYeMOl YacTy U Kak MOXHO Aasiblie OT MeTa/lInyeckoil NAacTuHbl. 3anncbiBaloT 3HaYeHne 3Toi
napasunTHOl eMKOCTW B BO3Ayxe, OKpYrnss A0 uenbix nd.

5 lMpukacaloTca NONOXUTENbHBIM BbIBOAOM M3MEPUTENIA EMKOCTU K UCMbITYeMOl YacTu 1 3anucbiBaroT
3HayeHne eMKOCTU, OKPYrisasa A0 uenbix nd.

6 BblUMCNSIOT Pa3HOCTb 3HAYEHWUIA, MONYYEHHbIX Ha 3Tanax 4 u 5, 1 3anncbiBaloT NONyYeHHOoe 3HaYeHue.

7 TNosTopstoT atanbl 4 — 6 ABa pasa A1 KaXA0ro nosioXXeHnsa UCnbiTaHus.

8 BbluncnsioT cpefiHee 3HaYeHne eMKOCTU N0 TPEM U3MEPEHHbIM 3HayeHusaM. Ecnn 6b1n ncnosnb3osaH
He60/1bLION BUHT 415 06N1ErYeHns USMepeHuii, kak ykaszaHo B 2. ero eMKOCTb J0/DKHa ObITb yuTeHa 1 BbluTeHa
13 U3MEPEHHOro 3HaYeHus.
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9 BblUMCNEHHbIE 3HAYEHNA EMKOCTU MeHee 3 N® [O/MKHbI 6bITh 3anucaHbl Kak < 3 Nd.

Ecnu npegnonaraetcs, YTO eMKOCTb M30/IMPOBaHHON MeTan/IM4yeckoi YacTu MoxeT 6biTb 60/bLIe No
OTHOLUEHWIO K APYTYM MeTaslInyecknM 4acTM 06bekTa, YeM Mo OTHOLUEHWUIO K 3eM/ie, TO crieflyeT NpoBecTyn
[ONONHUTENbHbIE N3MEPEHNSA U NOBTOPHO OLLEHUTb 3Ty €MKOCTb.

4.10.6 MopAgoK NpoBeAeHNa UCNbITAHUA AN cTaLMOHAPHbIX CMOHTUPOBaHHbIX 06bEKTOB

OTa mMeToAMKa npefHasHayeHa ANS UCMbITAHUA CMOHTUMPOBaHHbLIX OOBLEKTOB, B KOTOPbIX reomeTpuue-
ckas chopma MeTanIMyecknx yacTeil 1 paccTosiHue Mo OTHOLIEHWIO K 3eM/ie YCTaHOB/EHbI. B aToM cnyuyae
eMKOCTb MeXAy KaxKAOW OTKPbITON MeTasIM4yeckoii YacTblo UCNbITyeMOro obpasua n 3emnei Jo/mkHa 6biTb
n3MepeHa Ha cobpaHHOM usgenun (HanpumMep, MeTannyeckne 4acTu BHYTPU 3a3eM/IEHHOro MeTannye-
CKOro pe3epByapa) B Hanbosiee HebNaronpusTHbIX YCN0BUAX. He3aseMneHHass MeTananyeckas nnactuHa He
TpebyeTcs. 3mMepstoT eMKOCTb CrefyoLmnm obpasom:

1 Vi3mepuTenbHbIii LWyn. COeAVHEHHBIR C OTpULaTe IbHbIM MOOCOM Npubopa 4718 U3MEPEHUSI EMKOCTY,
COELMHAIOT C 3em/eil. BTOpoil n3mepuTenbHbIl LyN. COeANHEHHbIN C MOMOXUTENbHLIM MOJIIOCOM NpMbopa,
[OJIXEH ObITb KaK MOXHO KOpoYe W [o/KEH HAaXOAUTLCSA Ha BO3MOXHO 60/blleM yAaneHumn oT Nepsoro Lwyna.

2 BbInonHs0T 3Tansl 4 — 9 npoueaypsl UCNbITAHWA, NpuBeaeHHoR B 4.10.5.

4.10.7 Kputepuun oLeHKu

MakcvmanbHo fonycTumas anekTpuyeckas eMKoCcTb 3aBMCUT OT TUNa B3pbiBOONACHO 30HbI. Ecnv mak-
CUMasibHaa AonycTMMmas eMKOCTb He ykasaHa B CTaHAapTe Ha faHHblli MeTOZ UCMbITaHUIA, TO PYKOBOACTBYHOT-
ca IEC TS 60079-32-1.

4.10.8 MpoOTOKON UCMbITAHWUIA

MpoToKON UCNbITAHUIA JOMKEH COAEpPXaTb, MO MeHbLUE Mepe, CneaytoLlyo MHChopMaLuio:

- HaumeHoBaHune nabopatopuu, rae 6blnM BbINOHEHbI U3MEPEHUS:

- AaTy NpoBeAeHNs N3MepPEHWl;

- 3HAYeHNA TemnepaTypbl U OTHOCUTE TbHON BaXHOCTU;

- onucaHve 1 ngeHTUnKaLnoHHble AaHHble obpasya;

- cpefiHee apumMeTUyecKoe 3Ha4YeHne eMKoCTH,;

- U3MEPUTEJIbLHOE HaMNpPsXeHUe;

- USMepUTesbHYI0 4acToTy:

- 4MCNO BbIMNOMIHEHHbIX V3MEPEHWIA;

- N4eHTUdUKaLNOHHbIE AaHHbIE N3MePUTENIbHbIX NPUOOPOB:

- 0603HavYeHne HacTosLWwero ctaHaapTa.

4.11 MepeHOCUMbI 3apag

4.11.1 O6wune NonoxeHns

B cootBetctBun ¢ IEC 60079-0 n IEC TS 60079-32-1 makcumasnbHas fonyctumas nnoiiafb nosepx-
HOCTU U30/IMPYIOLLNX MaTepPMasnioB BO B3PbIBOOMACHbLIX cpefax Ao/KHa 6bITb orpaHuyeHa. OfHaKo BO MHOMMX
cnyyasax npyv NpUMMEHeHUU U30/IMPYIOLLMX MaTepuasioB obecneymBaeTcs [OCTaTOYHbIN ypoBeHb 6e3onacHo-
CTU. Hanpumep npu NpUMEHeHN Matepuanos C BHEAPEHHLIMU B HAX U BbICTYMaloLWUMMN Ha NOBEPXHOCTL KO-
POHVPYOLWMUMK OCTPUSMU, 060/104€EK C NEeYATHLIMU KOHTypamu, a Takke maTepnanos C NPO6GUBHLIM Hanpsxe-
HVEeM BCEro B HECKOJIbKO KW/I0BOJIbT. M03TOMy cnefytolee UcnbiTaHne Ha HakonsieHe 3apaga ctaTuyeckoro
3/1eKTpruyecTBa MoXeT OblTb MPOBEAEHO A1 UCMBITYEMOro 06bekTa, Korga TpeboBaHns No orpaHNYeHuto ero
naowann noBepxHocT He MOryT ObiTb BbIMO/HEHbI.

B HekoTOpbIX Cnyyasx ucnbiTaHne cnefyet yxecTounTb. Hanpumep, npu oueHke Tpy6bl ANs 3anpasku
NerkoBbIX aBTOMOGW/IER NpeAnoyYTUTENIbHO N3MEPSATL 3apss, co3faBaeMbllii B Tpy6e noTokamu CUSIbHO 31ek-
TPU3YyOLWMUXCA TOMIMB B Hanbosiee He61aronpuaTHLIX YCII0BUAX.

MpumeyaHune 1— OpHa U3 Haubonee CUbHO ANEKTPUSYIOLLMXCS XULKOCTEN — TOMYONT TEXHUYECKOTO Kaue-
cTBa. Mpu 3TOM TONYON NpeAcTaBAseT 3HauUTe bHYI0 NoXapHytl onacHocTb. MoaTomy B SAE /1 645 [23] BMecTo Hero
npeAsoXeHo WUCNoNb30BaTb TeXHUYeCkuit rmapoaecynbyprpoBaHHbIf TAXEnNbli KEPOCUH C TeMnepartypoii KuneHus
145—200 *0 1 Temnepatypoii Benbiwkn 40 *C (Toproas Mapka: yait-cnupuT, pactsoputens Ctoagapaa (B CLUA) unm
Testbenzin (B FepMaHumn».

[na ogexabl ucnbiTaHne MOXeT AaTb pe3y/nbTartbl, KOTopble 6yAyT NPOTUBOPEUYNTL pesynbTaram, nosy-
YEHHbIM C NOMOLLbIO APYTUX NPU3HAHHBIX METOAOB MCMbITaHUI. M03TOMY oAeXAy 06bIYHO UCMbITLIBAKOT METO-
[OM M3MepeHus ybbiBaHUA 3apsfa B coOTBeTCTBUM € 4.12 nnn EN 1149-3.

MpumevaHne 2— MNogpobHas paboTa No aTomy Bonpocy ony6aunkosaHa kommtetom CEN'CENELEC SUCAM
(aoxymeHT BT147/DG9292/DC).
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4.11.2 MpWHLMN UCNbITaHWA

MakcumanbHbIli 3apsi, nNepefaBaeMblii Npy pa3psife B HauxyAlMX YCMOBUSIX, MHOTAA UCMOMb3YHT
Kak nokasaTeslb MakCMMasibHOV mpeanoniaraemoli NoXapHOW ONacHOCTU MCKPOBBIX UV KUCTEBbLIX paspsioB
BMECTO UCMbITAHWIA Ha 3aXnraHue BO B3PbIBOOMACHbIX Cpefax.

4.11.3 YcTaHOBKa A1 UCMbITAHWUA

Heobxoavmo cnegytouwee obopyaoBaHve n matepuasbi:

1 CTon unu TBepAbIli LWKT M3 paccemBaloLLero marepvana, Hanpumep U3 Heo6paboTaHHON APeBECUHbI.

MpumevyaHune 1— lMNpaBUIbHOE NPUMEHEHNE paccenBaloLLeil NOBEepPXHOCTN CToMa rapaHTupyeT HakonaeHue
60NbLIOro 3apsifia Ha 3aps)XeHHOl NOBEPXHOCTU BCeACcTBME 3hDEKTOB CBA3bIBAHUSA 3apsaa. MNocne nogbema o6pasua
CO cTOM1a ero 3apsajbl TepsT CBA3b C 3apsjamun NPOTUBOMNO/OXKHONO 3Haka CToMa, YTO Co3AaeT ONTUMasibHble YCN0BUA
ANA BO3HUKHOBEHUA pa3psifos.

2 TKaHu U3 mMaTepuanoB, OTCTOSALLMX APYT OT Apyra AOCTATOYHO Jasfieko No MecTy B TPMGO3NeKTpuye-
CKOM psAgy, U fOCTATOYHO 6O/ILLLOTO pasMepa, YTOGbl UCKTHOUNTL KOHTAKT MEXAY UCMbITyeMbIM 06pasLoM K
nanbLamy ucnbiTaTens B NpoLecce HaTUpaHus, W nepyatka Wy Apyroil npeaMeT M3 MSITKO HaTypasbHoi
KOXMW.

MpumeyaHuns

2 Tpuboanektpuyeckme psagbl cm. B IEC TR 61340-1 [24].

3 MoAXoAALWMMN NONOXKNTENBHO 3apsxaloWMMNCa Npyu TpuboanekTpusauMn matepuanamu ABASIOTCSA, Hanpuvep,
MArkasi HaTypasibHas Koxa, BONI0K U3 OBeYbell WepcTu, nonnaMmuHas nnaiwieBas TkaHb, X/10MNOK U Kowaunii mex. Mog-
XOAAWNMN O0TPULATENbHO 3apsxaloLWwyMIcs Npu TpMboanekTpusaLuuy matepuanamu SBASOTCSA, Hanpumep, noavypeTa-
HOBble 1 NOMN3TUNEHOBbIE CKaTEPTH.

3 OAVHOYHbIN MEeTaNIMYECKUA UroNbYaTblil 3NEKTPOL, UM MHOTOUTONbYaTble 3M1eKTPOAbl, NOAK/IYEH-
Hble K OTpuLaTeIbHOMY NOJIOCY UCTOYHUKA NUTaHWSA BbICOKOTO HanpshkeHns (30 — 70 kKB NOCTOSAHHOTO TOKa)
ANS 3apAAKN KOPOHHBIM 3apsaoM.

4 NMwo6oe obopyfoBaHue M3 NPUBELEHHONO HUXE UMW IKBMBANEHTHOE A5 U3MEepPeHNs NepeHeceHHoro
3apaga:

a) OTnonMpoBaHHbIVi MeTanINYeCKNn NeKTPog € AnameTpom (25 + 5) MM. coeAVHEHHbI € ocun-
norpachom ¢ Bxogom 50 Om npu paspelatolleid cnocobHocTr 109 1/c 1 ¢ nosnocoli nponyckaHus
300 Mly,. a Takke UMEeKLWMA LUPKYNAPHbIA LWYHT 3a3emneHus ¢ conpotusneHnem (0.25 + 0.05) Om un
nonocoi nponyckanmsa 300 MI'y (cm. [25]). um

b) OTNONMPOBAHHbI MeTannyeckunii anekTpos AmamMeTpom (25 + 5) MM, NOAKMOYEHHbIV K 3a3eM-
NeHHOMYy KoHaeHcaTopy emkocTbio (100 + 10) H® c napannenbHO NOAKIHOYEHHbIM Pe3nCTOPOM
(15 + 2) KOMm. npn 3TOM 06a OHV NOAKMOYEHbI K BXOAY BO/bTMETPa, aBTOMAaTUYeCKN BK/IHOYatoLLEerocs
1 yAEepXUBalLEero camoe BbICOKOe 3HauyeHue (cm. [26]). nan

c) OTnoNuMpoBaHHbI MeTannnyeckuii anekTpos anameTpom (3 + 1) MM B OTBEPCTUM C rNafKuMmM Kpa-
aMmu gmameTpom (5 + 1) MM B CTEHKE 3a3eMJIEHHOI nonoli cdhepbl guameTpom (25 + 5) MMm. noakto-
YEeHHO K 3a3eMsIeHHOMY KoHAeHcaTopy (100 + 10) H® Ha Bxoge kynoHmeTpa (cMm. [27]).

5 Mnocknia Kpyrnbii AUck n3 NTO ToNwmHol MeHee 3 MM € NaoLwaabio noBepxHocTn 6osiee 20 000 mm2
KaK 3Ta/loH CU/IbHO 3NeKTpusytoLerocs marepuana [25]).

4.11.4 VcnbiTyeMblii o6pasel,

McnbiTaHne NpoBOAAT Ha MOMHOCTBLIO COBGPaHHOM 06pasLie U3genus Uan marepuane C TakuMK Xe Tex-
Honornyeckumu ceoiictBamu. Obpasel, He AO/KEH NpeaBapuTenbHO NOABEPraTbCA APYrMM UCTbITAHUSAM 1
MOXeT COCTOATb U3 /IID60ro coYeTaHns U30NPYIOLLMX, NPOBOAALLMX UK pacCcemBaloLmnx MmaTepuanos.

MpegnoyTUTENbHO UCNbITbIBATL O6Pa3eL, NOMHOCTbI0 COBGPAHHOIO KOHEYHOTO M3AeNns, Tak Kak adpdhekT
CBA3bIBAHWA 3apsfoB, HanpuMep, BCEACTBME HAaNUUUSA BHYTPEHHUX MPOBOASALLMX 3/IEMEHTOB, MOXET CMo-
cobcTBOBaTh NPefoTBpaLLeHMNI0 BO3SHUKHOBEHMS OMacHbIX paspsaaos.

O6paszel JomKeH ObITb BblAEPXaH B KTMMaTUYECKO Kamepe He MeHee 24 4 npu TemnepaType (23+2)"C
N OTHOCUTESNbHOW BRaxHocTu (25 + 5) %.

MoBepxHOCTb 06pasua Ao/KHa ObITb YMcTas U HenosBpexaeHHas. Tak kak oT /60oro pacTeoputens
Ha MOBEPXHOCTU MOTYT OCTaTbCA MPOBOAALLME Credbl, Nyylle ounlaTb MOBEPXHOCTb TOMbKO LUeTKol. 3To
0COOEHHO BaXHO B Tex C/yyasx, Korja noBepxHOCTb o6paboTaHa creluanbHbIMW aHTUCTaTUYeckKMMmn pea-
reHramu.

OfHaKo ec/iv Ha MOBEPXHOCTU BUAHbI OTMeYaTKn nasbLes UK 3arpsasHEHNE 1 cneunasibHble aHTucTaTu-
Yyeckune peareHTbl He NPUMEHS/INCb, TO UCMbITYeMblil 06pasel, ounLalT B COOTBETCTBUM C 4.2.4.
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4.11.5 MopAfok NpoBefeHNs UCTbITaHW

[omkHbl 6bITb UCNbITAHbI BCE M30/IMPOBaHHbIe YacTu obpasua. Bo Bpemsa ucnbiTaHuii npoBoAsLLme
4acTy AO/MKHbI ObITb 3a3€M/1EHbI, €CNN 3a3eM/ieHne nNpegyCMOTPEHO NPV NPUMEHEHUN U3Aenus.

McnbiTaHne NpoBOAAT cneayowmmM o6pas3om:

1 MpoBepsoT NPaBUIbHOCTL PaboTbl N3MEPUTENILHON CUCTEMbI, HanpUMep, C NOMOLLbIO UCMbITaTeb-
HbIX MMNynbcoB 50 MKn oT cthepryeckoro anekTpoAa Ha BXOAe OTKaMbpoBaHHOIO 3/1eKTPOCTaTUYecKoro
BOJIbTMETPA C W3BECTHON BXOHON eMKOCTbio (Hanpumep, 10 n®) n npyu M3BECTHOM HanpshkeHWu (Hanpwu-
mep. 5 kB). B kauecTBe anbTepHaTVBbl NPU OYEHb KPATKOBPEMEHHOM KOHTakTe 6aTapen 1.5 B (kak npasuso,
1,65 B) c BXO4OM Ky/IOHMeTpa (Kak NpaBuio, ¢ BXOAHOW eMKocTblo 100 Nd) A0/MKHO GbITh NOTYYEHO NOKa3a-
HVe NepeHoCMMOro 3apaaa Ha nHavkarope (kak npaswno, 165 HKn).

2 TMpoBogAT UcnbiTaHUsa ¢ Heckonbkumu (0T 3 o 12) guckamun n3 proponnacra (PTFE) n ygoctoseps-
I0TCA. YTO MOJyYeHOo 3HaveHne He meHee 100 HKn.

3 VicnbiTyeMmblii o6pasel, HaTVpalT C MaTepyasioM NosIOXUTEBHOTO KOHLa TPB03neKTpuyeckoro psga
CO CKOPOCTbIO HE MEHee OHOr0 ABWXEHNSA B CEKyHAY, npunaras cpegHee ycunve (npumepHo 40 H) B Hanpas-
NeHnn OT ucnbiTaTens. VcnbiTyemas NoBepXHOCTb He [0J/KHA KOHTaKTUMpOBaTb C ronoi pykoi. HatupaHue
ocyLecTsAT B TedeHune (10 = 1) ¢ 1 3akaHUMBAIOT PE3KUM yAapoM MPUMEHAeMoro KoHTpTena (matepuana,
KOTOPbIM HaTUpasan UcnbiTyemblii obpaseLt).

MpumeyaHna

1 CpegHee ycunue 40 H MOXHO KOHTPO/IMPOBaTh B3BELLIMBAHNEM.

2 MNoaxofaLWmnmMn NoMOXNUTE TbHO 3apsixarLwmmmcs npyu TpuboanekTpmusanmmn matepuanamn aBasoTcs, Hanpuvep,
MArkaa HatypasibHasa KoxXxa, BOW/I0K U3 OBeYbeit wepcTn, nonmaMmmgHaa nnauieBas TKaHb, XJ/IOMNOK U KoLWaynin mex. I‘Io,q-
XOAALWMNMMN OTpULLATENIBHO 3apsXxalWwmMMnca npyu TpuboanekTpusaunm matepranammn ABASKTCA, HanpuMep, noanyperta-
HOBbLIE€ U MOJIN3TUNEHOBbLIE CKATEPTU.

4 O6pasel, 3axBaTbiBalOT N30/IMPOBAHHLIM 3aXNMOM, YTOObI MPeAOTBPaTUTL HeXenarteslbHble YTeuku
3apsAaoB.

5 OCTOpOXHO nogHMMatoT obpaseL, Haj CTOSIOM Ha paccTosiHWe He MeHee 20 CM TakuM 06pa3om, YToObI
notepu 3apsga Oblsin Kak MOXHO MEHbLLE.

6 He Tepas BpemeHM, paspsxaroT obpasel, MeA/IeHHO nepemellas chepuyeckunii anekTpos nsmepu-
TeNbHOro 060py0BaHUS NO HANPaB/EHWIO K UCMbITyeMOMy 06pasLy, noka He npowsoigeT paspsg. Ocoboe
BHMMaHve cnegyeT o6patuTb Ha cregytollee:

a) HeobxoanMo paspsxaTb camble onacHblie YacTu obpasua HanpvMep, NOBEPXHOCTN GOMbLLONA no-
waan n menkme NnpoBoAsALMNE S1EMEHTbI.

b) Pa3psagbl npu 3a3opax MeHee 2 MM Ans noarpynnsl HA, 1 mm ansa nogrpynnel MBun 0.5 MM 4n1a nog-
rpynnsl MC MMeT MeHbLUYI BOCMIaMEHSIOWY CMOCOO6HOCTb, YEeM MOXHO MPOrHO3MpoBaTh MO WX
nepeHocMmMomMy 3apsify us-3a racsiiero agpcpekra anekTpoaos.

7 HemepaneHHo ygansoT obpasel, OT anekTpoja.

8 CuuTbiBalOT NokKasaHWe Ha UHAMKaTope Wau OnpefensiT cpefHee 3aperncTpupoBaHHOe 3HayeHue
ToKa (Kak npaBunio, ropusoHTasibHas HacTpoika 40 Hc/geneHue) n yMHOXaloT ero Ha M3BEeCTHbI Kannbpo-
BOYHbIA KO3hMUMEHT. ECnn perncTprpyloTcs MHOXECTBEHHble pa3psafbl, TO KOHCY/NbTUPYHOTCH CO Cheun-
aIMCTOM.

9 TOBTOPSAIOT UCNbITaHVE AEBATL pas.

10 MoBTOpAKT 3Tanbl 3 — 9 ¢ MaTepMasioM C OTPULATE/IbHOMO KOHLa TPMH031eKTPUYecKoro psaa.

11 MosTopsAT aTanbl 3 — 9 ¢ ApyrMM MaTepuasioM C MOSIOXUTENbHOIo KoHLa TPpU603neKTpuyeckoro
psga.

12 lMoBTOpSAIOT aTanbl 3 — 9 ¢ TpeTbMM MaTepuasioM UNn yaapsoT no obpasuy nNaTb pas rnagkon va-
CTbHO KOXaHoW nepuatku (gecsatb pas).

13 lpoBepstoT, CTb 1N B UCMbITYEMOM 06paslie YacTu M3 M30/MpPYHOLLEro MaTepuana ¢ npoBoAsLLeit
NPOTUBOMOJ/IOXHON CTOPOHOI MMM OH pacceuBalLunini A NpoBoasAwMiA. Ecnn ga. T0 NOBTOPSAIOT 3Tans ¢ 4
no 9 , HaTMpas o6paseL, X/I0NKOBOW TKaHblo, 3aTEM NPOAO/MKAIOT UCMbITaHME A0 3Tana 16. ecnu HeT. To nepe-
X04AT K aTany 14.

MpumeuaHume — ITO HEOBXOANUMO /151 TOFO, YTOGbI rAPAHTUPOBATL HEBO3MOXHOCTb BO3HUKHOBEHUS pacnpo-
CTPaHSOLLMXCA KNCTEBbIX Pa3psiAoB, NOBPEXAAKLMX U3MepuTensHoe 060pyaoBaHue.

14 3apskaloT o6pasel, YCTaHOBMB KOPOHUPYHOLLMIA 3/1EKTPOJ HEMHOTO Bbille WUCMbITyemMoro o6pasua
W flenas KpyroBble OBUXEHWS. KpyroBble ABUXEHUS He TpeGylTcs, ecny WCMOob3yeTcsl MHOroUronbyathbiii
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anekTpoa. Yepes 5 ¢ anekTpog ybupatoT nogansilue oT obpasua 6e3 OTKIHUYEHUS BbICOKOrO HampshKeHus,
4TO6bI 3apsXEeHHbIN 06paseL, He paspsguacs obpaTHO Ha ocTpue.

15 VicnblTaHvne NpoAo/IKatoT, BbINOMHAA aTanbl 4 — 9.

16 OKOHYaHWe MCNbITaHWIA.

4.11.6 Kputepuu oueHKu

B npouecce OLEHKM UCMOb3YIOT CaMoe BbICOKOE 3HayeHue, Nojly4eHHoe BCEMU MeToAamMun 3apskaHus.

MakcmmanbHO [0oNycTYMOE 3HaYeHue 3aBMCUT OT K/lacca B3PbIBOONACHON 30Hbl. Ecnn mMakcMmasibHO
[OnycTUMOe 3HayeHne He NpuBefeHO B CTaHAapTe Mo JaHHOMY METOAYy MCMbITaHusl, TO PYKOBOACTBYHOTCA
IEC TS 60079-32-1.

3apshkaHne KOPOHHbIM 3/1eKTPOLOM U yAapaMun KOXaHoW nepyaTku — NPOLEeCcChl CUIbHOW 3neKTpu3a-
LK, cpaBHMMbIe C 3apshkaHueM Npu MalvHHON NPoTUpKe, 060pyA0BaHNEM 3NEKTPOHHO-UOHHbIX TEXHONOTUI
UM NOTOKaMM XWUAKOCTEW 1 CbiNyunx maTepuanos.

4.11.7 TpoTOKON UCNbITAHWI

MPOTOKON MUCMbITaHUIA AOKEH cofepXaTb, N0 MeHbLUel Mepe, cneayoLLyo NHhopMaLmio:

- HaVMeHoBaHve nabopatopuu, rae 6biNN BbINOHEHbI U3MEPEHNUS;

- faTy npoBeAeHnNs N3MepeHwui;

- 3HaueHus TemnepaTypbl U OTHOCUTENIBHON BNaXXHOCTH;

- onucaHne N NAeHTUdVKaLMOHHbIE AaHHble 06Pa3LIoB.

- TUN NCNOJIb30BaHHbIX TKAHEN:

- HanpsXeHne KOPOHbI;

- MakCMMasibHble MOyYeHHble 3HauYeHus:

- YNC/I0 BbIMOSTHEHHbIX N3MEPEHWA:

- MakcMmasnbHoe 3HauyeHue, NoayvyeHHoe A1 3Ta/IoOHHOro obpasua,;

- AEeHTUUKALMOHHBIE fJaHHbIEe UCNOJIb30BaHHbIX U3MEPUTENbHbIX NMPUGOPOoB;

- 0603HayYeHne HacTosLLero ctaHgapTa.

Ecnu pesynbTaTbl UCMbITAHWSA NPU 3apsXeHWM KOPOHOI M yaapaMun KOXaHol nepyaTkoil nokasanun He-
[0NyCTMMble 3HaYeHNsA 3apsAaf0B B UMMNYIbCe, TO UCTbITYeMbIli 06paseL, He MOXET MCMNO/b30BaTbCA TaM. rae B
npoueccax NpoM3BoACTBa NPONCXOANT 6osiee CUbHOE 3apsXeHne, Yem Npu pyyHO NpoTupKe.

412 WcnbiTaHWe Ha BOCN/1laMeHeHne

4.12.1 O6LwWMe NoNOXeHUs

[Lpyroii cnoco6 oueHkn BocniaMeHsiloLLeli CnocOBHOCTU paspsaaoB B HAUXYALWNX YC/IOBUSIX — 3KCnepu-
MEHTbI C 30HAOM 3aXWUraHusi C co3gaHveM onpegeneHHol B3pbIBOONACHON cpefbl B 30HEe BbI3BaHHbIX pasps-
noB. COOTBETCTBYOLUMI 30HA 3aXKWTaHna NpeAcTaBneH Ha pucyHkax 4 u 5 n onvucad B IEC 61340-4-4.

[onyckaeTca npuMmeHeHne 060pyaoBaHUs, OT/IMYHOTO OT YKa3aHHOro, ec/iv OHO BOCMPOU3BOAUT NPUH-
LUMbl UCMbITAHUS U MOXET aTb CPaBHUMbIE pe3ynbTarbl.

[na noateBepXAeHWs NpaBWIbHOCTM NOMYYEHHbIX Pe3ynbTaToB PEKOMEHAYEeTCs NMpUMEeHATb Mexnabo-
paTopHoe cAnyeHue AaHHbIX.

4.12.2 YcTaHOBKa gNsa UCNbITaHW

30HA 3axuranusa B cootBeTcTBum c IEC 61340-4-4 — 3TO UMANHAP, U3TOTOB/IEHHbIN U3 XECTKOro He-
npoBogsLLEero Matepuana, HanpuMep, nonukapboHata WM akpuna ¢ BHYTPEHHUM guameTtpom (70 + 5) Mm
1 anvHoi (100 + 5) MM (pucyHok 4). MaTtepvan 30HAa A0/TKEH ObITb AOCTATOYHON TOJILMHBI U MPOYHOCTH,
4YTOGbI BbiAEPXMBaTbL MOBTOPSIOLLEECH 3aXUraHue 6e3 pacTpeckuBaHus, gecdopmauum Um pyrux gedgekTos.

C 0fHOrO KOHUA LUAnMHApa, OTAENEHHOr0 OT LeHTPasibHOW YacTu, nogaeTcs ropiounii ras. Pasmep Bxoa-
HOrO OTBEPCTUS HE MMeeT 60/bLIOr0 3HAYeHWs, HO OH AO/HKEH ObiTb AOCTATOYHbIM AN ob6ecnevyeHus He-
obxoanmoro pacxoga 6e3 ypesmMepHoro noBbileHNs aaBneHns. CoOTBETCTBYIOWUIA nnamMeracuTenb AO/KEH
6bITb YCTAHOB/EH B /IMHWM NOJaun rasa Kak MOXHO 61vke K 06n1actu 3axuvranmsa. C Apyroro KoHua uunvHgpa
3akpensieHa MeTananyeckas naacTuHa, KoTopas CNyXuT OCHOBOW anekTpoaa-paspsaaHuka (pucyHok 5). B me-
Ta/I/IM4ecKoil NnacTuHe NpocBepsieHbl oTBepcTns avametpom (5 + 1) mMm. obecneumBarolime NocTynieHve
OflHOPOAHOIO MOTOKAa rasa Yepes Hee 1 BOKPYT aneKTpofa-paspsagHuka.

Cchepuyeckunii metannmyeckuii anekTpos guametpom (20 £ 5) MM yCTaHOB/MEH B LEHTPasIbHOM YacTu
MeTasI/IM4yecKoli NNacTuHbl. DNeKTpod, MeTaimyeckast naacTuHa v 11060 Apyroin metTanmyeckuii uam npo-
BOAALMIA MaTepuan B 30HAE 3aXUraHusl NOAK/YEHbl K 06LL el ToUKe 3a3eM/IeHNs Yepe3 COeUHEHNe C He-
60bWIMM conpoTuBneHnem (MeHee 10 Om). Touka 3a3eMsieHUs LO/DKHA ObiTb 06LLE TOUKO 3a3emieHus
KOHCTPYKLMIA 1 060opynoBaHns. O6LLas TOUKa 3a3eMNEHUSI MOXET BbITb COeAVHEHA C 3a3eM/IEHNEM UCTOUHU-
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Ka anekTponutaHusa. CoefHeHNe MexXay 31eKTPoAoM, MeTaslIMyeckoli NNacTUHO 1 yCTPOCTBOM 3a3emie-
HUA [O/MKHO ObITb AOCTATOYHO HAAEXHbIM, YTO6bI BbiAEPXNBaTL MEXaHUYecKkne 1 Tennosble yaapsl. MNepeq,
npMMeHeHneM Heobxo04MMO NPOBEPUTbL ANEKTPUYECKOE COeANHEHME Pa3PAAHOro aNekTpoaa C 3a3eM/IALMM
YyCTPOWCTBOM.

30HA 3aXUraHns 3anofiHeH CTEKNAHHbIMU WK aptopoBbIMU FpaHynaMu anaMmeTpoMm oT 1 40 2 MM.
KOTOpble YAEPXNBAKOTCA TOHKOV MeTan/I0TKaHbo WU CeTKOl Ha OAHOM M3 KOHLLOB OCHOBHOTO LunuHapa. Mpa-
Hy/1bl CNOCOGCTBYIOT CMELUMBAHMNIO Fa30B 1 NpeAoTBPAaLLal0T NPOCKOK MNiamMeHn Yepes 30H[,.

Ha unnuHgpe yctaHoBfeHa perynvpyemas Hacajka 13 u3onupylowero matepuana, kotopas obecneuu-
BaeT pacnpegeneHve rasa Haj paspagHbiM 3/1EKTPOAOM U nepej HUM. e NMPOoUCXOAAT 3neKTpocTatmyeckmne
paspagbl. AnameTp oTBEpPCTMA B Hacaake — (40 + 5) mm.

[oprounii ras nonyyatoT, CMeLLnBas aTaloHHbIN ra3 (4McToToli He MeHee 99.5 %) ¢ BO3gyxoMm. Mcnonbay-
10T BO34yX, cogepxawuin (21.0 + 0.5) % kmucnopoga u (79.0 £ 0.5) % a3oTa. Annapartypa KOHTPO/s 1 cMmelnBa-
HWS ra3oB B TpebyeMoii nponopLmmn obecneymBaeT nogavy rasa B 30H[ 3axuraHus. NpumeHsemMble 3TafloHHbIe
rasbl U UX 06bEMHbIE KOHLEHTpaLummn npuseseHsl B IEC 60079-7 (28) u B Tabnuue 1 Huxe.

Tab6nnuyua 1— O6beMHas KOHUEHTpauns ra3oB B rOprOYNX CMECAX

ormowsins  CewIowemA e sen Do
Bopgopoa 21 +2)% 0.016 max nc
3TnneH (7.8+0.5) % 0.082 mx 115
MponaH (5.25 + 0.25) % 0.25 mx VA
MeTaH (8.3£0,3) % 0.28 mx 1

uCwm. IEC TS 60079-32-1.

MpumevyaHue — B Tabnuue 1npusefeHbl cpefHne 3Ha4YeHNS KOHLEHTpaLumn, KoTopble COOTBETCTBYIOT On-
TUMasIbHON 3aXurarLeid KOHLEHTPaLUN 3Ta/IOHHbIX ra3oB. OHY UAEHTUYHbI 3HaYeHuaM B IEC 60079-7 n IEC 60079-11,
HO MOTyT OT/IMYATLCA OT 3HAYEHUSt ONTUMasIbHON 3axuratLeil KOHLeHTpaLu B TOUKe MUHUMAsIbHOW 3Heprm 3axura-
Hus cornacHo IEC/TS 60079-32-1. B IEC 60079-1 (29) ncnonb3yoTcs gpyrme 3HauyeHns KOHLeHTpaunm, CoOoTBETCTBYIO-
Wue oNnTUManbHOMY [aB/IEHNI0 3aXNUTaHUA 1 ONTUManbHOV B3PbIBOHENPOHNLLAEMOCTU.

KOHTpO/b TOrO, 4YTO KOHLEHTpaLMs ra3oBolii CMecn HaxoAWTCs B npefenax ykasaHHbIX [0onycKoB, OCy-
LLEeCTBAIOT. HAaNpUMep, C NOMOLLbIO ra3oaHanm3aTopa B IMHUM NOAAuY ra3oBoli CMecH.

Ecnu ncnonb3yemas rasosas CMecb OT/iM4aeTcs OT CMecu, nNpefycMOTPeHHOW B Tabnuue 1, Heo6xoau-
MO NPOBEPUTL €0 MUHUMAIbHYIO IHEPTUI0 3aXKUTaHUA Mo MeToAuke coriacHo ASTM E582.

B kauecTBe UCTOYHMKA ra3a yA06HO NPUMEHATL ra3oBble 6aoHbl, OAHaKO [0NycKaeTca UCNoNb3oBaThb
Apyrne UCTOYHUKM rasa. Mpn Heo6XoAMMOCTN UCMONL3YIOT MOJIEKYNAPHBIE yNnasvBatolwme OuibLTPbl, YTOObI
rapaHTMpoBaTb HWU3KOEe BnarocogepxaHune rasoB. OT0 0OCOGEHHO BaXKHO, Hanpumep, Korga Bo3dyx rnogaeTcs
HenocpeaCcTBEHHO 13 KOMMpeccopa.

Mogauy rasa KOHTPOSIMPYIOT M PeryMpyloT C MOMOLLbIO pacxof4oMepoB U knanaHoB. O6LWmMii pacxof
BCEX rasos, NOCTyNalwLmx Yepes 30H4 3axuraHus, gomkeH 6biTb (0.21 + 0,04) n/c.

YT06bI NpekpaTuTb nojavy rasoBoii CMecu nocsie 3axuraHns, 1cnosnb3yeTcsa ObICTPO cpabaTbiBatoLLnii
OTCeuYHbI knanaH. OTCeuHbI knanaH A0/KeH OCTaHOBUTL TO/IbKO Nojady CMecu, OCTaBNAs NMPUTOK BO3AyXa,
obecneymBaloLLEero CyLIKy 30HAa 3aXuraHusa nocne Toro, Kak BCrblllKa npousoLwna. Tun n MecToHaxoxaeHue
OTCEYHOrOo K/anaHa BbI6GMpatoT B 3aBUCMMOCTU OT KOHKPETHOW KOHCTPYKLMW BCero 060pyfoBaHus.

4.12.3 MopsafoK NpoBeAeHNS UCMbITaHWA

Mpy ucnbITaHUK Ha 3axKMraHne 30HA 3aXuraHnus, B KOTOPOM Ob6ecneyeH NpoToK UCMbITaTeNbHON roptoyeit
cMecu, cONMKaloT C UCNbITYeMbIM 06bEKTOM. VICNbITaHUS NMPOBOAAT NO METoAMke, onucaHHoi 4.11.5. nocne-
fJoBaTenbHO aTanbl 2— 16. 3a UCK/IOYEHNEM TOrO, YTO YMC/O LMKI0B UCNbITaHUI AO/MKHO ObiTb, MO MeHbLUe
mMepe, YBOEHO f/17 KOMNeHcaummn ctaTucTnyeckoro pasépoca.

4.12.4 Kputepum oueHKu

Jlo60e BO3HUKLLEE 3aKMTaHne crieflyeT paccmaTpmBaTb kak 060CHOBaHWe /18 3aK/o4YeHns 0 Hegony-
CTUMOCTV NPUMEHEHNA [aHHOTo M3fenns B cpefe COOTBETCTBYIOLLEl rpynnbl B3pbIBOOMACHOCTK.
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1— paspsgHblii aneKkTpoA. 2 — perynupyemas Hacajka
13 M30/MpylowWwero marepuana (101MKap6oHaTHOTO Wan
akpunoBoro). 3 - UWAMHAP W3 U30NMpYOLLelo matepu
ana (nonukap6oHaTHOro mnnM akpwunosoro). 4 = nepgo-
prpoBaHHas MeTanaMyeckas nnacTuHa (HOMUHanbHas
ToNMHa — 2 MM). 5 — TOHKas MeTanaMyeckas ceTka (Ha-
npumep. mMegHas), 6 — rpaHynbl (Hanpumep, CTeKNAHHbIE
nnn tapdoposbie) guameTpom 1—2 MMm; 7 — HagexxHoe
coefVHeHune ¢ 3emneii; 8 — ycTpoiicTBo 3a3emneHus; 9 —
BXO/JHOE OTBepCTUe N5 B3PbIBOONACHO cmecu

PucyHok 4 — 30Hp[, 3axuraHus

1— pvametp otBepctuii - (5 € 1) mm;

2 — MOHTa)kHoe oTBepcTue AnsA paspsaj

HOIO 3neKTpoAa; 3 — BUHT AN KpenneHus
nNNacTuHbl K KOPMycy 30HAa 3aKuraHus

PucyHok 5 — MepdopupoBaHHas
nnacTvHa 30H4a 3axuraHus

040r 5
02015

070*5
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3apsKkeHne KOpPOoHOU 1 HaxnecTbiBaHMEM KOXaHO! nepyaTkoli — npoLecchl, CPaBHUMbIE C 3apsKeHU-
€M Npu MaLIMHHOM TPEHWUU, B 0GOPYAOBAHUN 3NEKTPOHHO-UOHHBIX TEXHOMOIMI UNN NPY 3apPSKEHUI NOTOKOM
XUAKOCTU WAW CbiNyyero matepuana.

4.12.5 TpOTOKON MCNbITAHWU

MPOTOKON MCMbITAHWI JOMKEH BKIOYATb B cebsl, N0 MeHbLUEN Mepe, CrefyoLyo NHhopMaLuio:

- HaMmeHoBaHue nabopaTopuu, rae 6bin BbINOMHEHbI U3MEPEHUS;

-[aTy NpPoBeAeHNs N3MepPEHWi;

- 3HaYeHNs TemnepaTtypbl U OTHOCUTENbHON BNaXHOCTK;

- onucaHne n ngeHTUMKaLNOHHbIe AaHHble 06pas3LoB:

- TUM UCMNOMb30BaAHHbIX TKaHel;

- HanNpshXeHne KOPOHHOTO pPaspsaa;

- NCMOJIb30BaHHbIE 3TANIOHHbIE Tasbl (KOHLEHTPaUWsa N MUHUMasbHAA 3HEPTUS 3aXKUTaHNS);

- pe3ynbTaTbl UCMbITAHWIA Ha 3aXnraHue;

- YACNO CNy4YaeB OTCYTCTBUA 3aXKUraHNs;

- NPOU30LLIIO NN 3&XUraHue Npy UCNbITaHUM 3TA/IOHHOTO 06pasLa;

- AEHTUUKALNOHHbIE AaHHbIE NCMNO/b30BaHHbIX M3MEPUTE/IbHbIX NPUGOPOB;

- 0603HaYeHNe HaCTOSILLEro cTaHaapTa.

4.13 W3mepeHuve ybbiBaHMSA 3apsaga

4.13.1 O6wue nonoxeHus
[Lpyroit cnoco6 oueHKM sapsxaemMocTu matepuana, npeanoyTuTeNbHbIi ANS cneumanbHOW 3aluTHOMN
ofexabl. — M3MepeHue ybbiBaHns 3apsiga cornacHo IEC 61340-2-1.

MpumevyaHune — BEBpone gna nsamepeHns ybbiBaHUs 3N1€KTPOCTATUYECKOrO 3apsAfa co CneunanbHOi 3almuT-
HOW ofexabl ncnosb3yeTca MeTod cornacHo EN 1149-3.

4.13.2 MpuHUNN UcnbITaHU’

Martepuan 3apsaxatoT KOPOHHbIM PaspsagoM U B 3aflaHHOM MHTepBasie UsmepuTesieM noss perncTpupy-
0T NajieHne 3KBUBAJIEHTHOTIO 3apsay Hanps>XeHUs Ha ero NoBepxHOCTU.

4.13.3 YcTaHOBKa AN UcnblTaHui

Mpumep ycTaHOBKM NokasaH Ha pucyHke 6. McnbiTyemas 061acTb HAHECEHUS U M3MePeHNsA HaHeCceH-
HOro 3apsifa fo/mkHa 6biTb gnameTpoM (50 + 1) MM MM 3KBMBANEHTHON KBa3uKBaapaTHOW nnowaau. Bee
KOPOHMpYIOLW e 3NeKTpoAbl YCTAHOBMEHbI B Kpyre gnamMeTpom 10 MM Ha NOABMXHOW nnacTvHe Ha 10 mMm
BbiLLe LieHTpa WCnbITyeMoi obnacTtn. Kpyrioe otBepctve namepuTens nons fO/HKHO ObiTb Ha 25 MM Bbilwe
LleHTpa ncnblTyemoi o6nacTu. Korga nnactHa ¢ KOPOHUPYHOLWUMK OCTPUSIMU GyAeT NOTHOCTLI0 OTOABUHYTA,
ucnelTyemas 061acTb fO/MKHA YETKO NPOEKTMPOBATLCA Ha anepTypy YyBCTBUTE/IbHOCTU U3MEPUTENs nons.

N3mepuTenb nons fosmkeH 6biTb NPUGOPOM 3aBOACKOrO M3rOTOB/IEHUS, CNOCOOHBIM N3MEpPSTb NOBEPX-
HOCTHOE HanpshXeHue C TOYHOCTLIO = 5 B OT HWXHEro npegena n3mepsemMoro noBepxHOCTHOIO HarnpsXeHus.
BbicTpogeiicTBune nsmeputens (ot 10 % no 90 %) [0/KHO ObITb HE MEHEe OAHOW AeCATON OT CamMoro KpoTKOro
nepuvoja BpeMeHu paccensaHusa 3apaga. CtabunbHOCTb HYNSA A0/HKHA NO3BONATL U3MEPATb NOBEPXHOCTHOE
HanpshxeHne C yka3aHHOl TOYHOCTbIO B TeYEHME CaMblX AIUTENbHbBIX U3MEePSeMbIX NepUoaoB BpeMeHN yobl-
BaHusA 3apsiga. OcTaTouyHas MoHU3aLus B U3MEPUTENIbHON KaMepe fo/hkHa 6biTb MeHee 10 B. 4To MOXeT 6bITb
OLLeHEHO C NOMOLLbI0 MOTHOCTbLIO NPOBOAALLEN OAEXAbI.

[na obecneyeHns BO3MOXHOCTW 3anvcu yTeukn 3apsga usmeputesib nNons AO/MKEH ObiTb COEAMHEH C
nepcoHasibHbIM KOMMNbIOTEPOM WK OcLmorpadom.

MpumevyaHne — Bonee nogpo6Has nHgopmauus o6 aIToM MeToAe N3MEHEHUS 1 YepTexmn Heobxoanmoro 060-
pyposaHua npusefeHs! B IEC 61340-2-1.

4.13.4 NcnbiTyeMblii o6pasel,

B kauecTBe o6pasua, Kak npaBuao, NCNOAL3YIT MaTtepuan ogexabl AnameTpom He meHee 60 mm. Ero
OCTOPOXHO OYULLAIT OT NbIAN LWETKON AW NPOAYBKOW YNCTbIM BO3AYXOM. [lONOMHUTENbHYI OYUCTKY OCy-
LLEeCTBAIOT. TONIbKO €CNN 3TO NpefBapuTesIbHO COrNacoBaHO MexAy 3aka3unkoM W ucnbiTaTenbHol nabopa-
Topueli. O4HaKO HeMb3A UCMbITbIBATb COBEPLUEHHO 3arpsi3HEHHbIE YacTy.

Mpy KOHAMLMOHMPOBaHNM 06pasLa 1 BO BPeMs UCMbITaHW TemnepaTtypa oKpyxatoLiel cpefbl Ao/mMKHA
6bITb (23 £ 2) 'C. a oTHOCUTeNbHasA BAaXHOCTb — (25 + 5) %. Bpems KOHAUUMOHNPOBAHUS Nepes NChbiTaHu-
€M [,0/KHO 6bITb He MeHee 48 4. unn Apyroe, CornacoBaHHOe Mexay 3aka3uukoM v UcnblTaTenbHol naéopa-
Topueil.
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1— KOPOMWPYKHLUKE 3MEKTPOfbl, YCTAHOBNEHHbIE B Kpyre guameTpom 10 Mm. 2 — anepTtypa uameputens noas; 3 — NOABUXHas
nnacTuHa: usonuMpyrowas niacTuHa Ans MOHTaXKa KOPOMMPYHOLLMX 31€KTPOAOB (CONPOTUBNEHNE yTEeUKe Ha 3eMto > 1014 OM), BEpXHAS
3a3eM/IeHHas NNacTUHa: N5 IKPaHUPOBaHUA U3MepuTensi nonsi. 4 - 3a3eMneHHbli kopnyc: 5-  o6pasel: 6 — OTKMAHOE KpaHupytoLiee

[AHo

MpumeuyaHne — Bce pasmepbl HOMUHANbHbIE.

PucyHok 6 — lMpuMep ycTpolicTBa AN1A M3MepeHusi ybbiBaHUs 3apsifja

4.13.5 MopAfoK NPOBeAEHNA UCTbITAHUA

MopAAoK NPOBeAEHUs UCMbITaHWA CleAyoLLnii:

1 O6pasel, maTepuana ogexgbl 3aKpensaoT B UCNblTaTe/IbHOM YCTPOACTBE.

2 BblaBuUratroT naacTUHy ¢ KOPOHUPYOLWUMK 31eKTpodamMu B paboyee NonoXeHne U aKpaHUPYT n3me-
putens nons. MogaloT oTpuuaTenbHoe HanpskeHne oT 5 40 10 kB Ha KopoHupyloLme 31eKTpoAbl B TeYeHne
(1+05)c

3 YpgansawT nnactTuHy Takum 06pas3om, YTOObl U3mMepuTeniemM nonsi MOXHO 6bl/1I0 M3MEPUTb NOTeHUMan
Ha MOBEPXHOCTM UCMbITYeMOoro obpasua.

4 13mepstoT ybbiBaHve 3apsafa OT nepBoHayasibHOro YpoBHS [0 COrNacoBaHHOIO HU3KOro YPOBHSA Ha-
npsXeHus.

5 Jtanbl 2—5 NoBTOPAIOT ABa pasa npu pas/iMyHbIX NMONOXEHUAX.

6 lMosTOpAOT aTanbl 1 — 6 Npy NOIOXNTE IbHON NONSPHOCTU.

4.13.6 Kputepuun oLeHkun

Mpuemnemoe BpemMs ybbiBaHWA 3apsfa 3aBUCUT OT NPUMEHEHHbIX METOAOB 3apshKeHus A1 JaHHOIo
NpuMeHeHus. [ pyyHbIX NPOLECcCcOoB, MPU KOTOPbIX 3apsiXeHue 3aBUCUT OT YesioBeKka, Kak npasusio, npu-
emsieMo Bpems ybbiBaHus 3apsga ¢ 1000 go 100 B. paBHoe 1—2 c. Ecnu 3apsiiHble TOKM Bbllle, TO MOXET
cunTaTbCa npvemsiemMbiM 6051ee KopoTkoe BpeMs yobiBaHUS 3apsja.

4.13.7 MpOTOKON UCNbITaHU

MPOTOKON MUCMbITAHUIA AOKEH cofepXaTb, N0 MeHbLUel Mepe, CneayoLLy0 NHhopMaLmIo:

- HaVMeHoBaHve nabopatopun, rae 6biNN BbINOTHEHbI U3MEPEHNUS.

- Aaty npoBefAeHns U3MepeHuii:

- 3HaueHuss TemnepaTypbl U OTHOCUTENILHON BNaXXHOCTH;

- onucaHue N naeHTuukayMoHHble fJaHHble obpasua,;

- pe3ynbTaTbl UCTbITaHWIA:

- HanpsKeHne KOPOHHOTO paspaaa;

- BPEMS 3apsKeHus;

- NAEeHTUUKALMOHHBIE faHHbIE UCNOJIb30BaHHbIX U3MEPUTENbHbIX NPUBOPOB.;

- 0603HavYeHne HacTosALWero craHaapTa.
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4.14 Tlpob6uBHOE HanpsxeHue

4.14.1 O6WMe NonoxXeHus

OnekTpuyeckoe NPo6VBHOE HaNpPsXKeHUe W3MEepsoT KPaTKOBPEMEHHbIM UCMbITaHMeM (Npy 6biICTPOM
pocTe HanpsixeHus) cornacHo IEC 60243-1 1 ¢ y4eTOM A0MNOSTHUTE bHbLIX TPEOOBAHNIA MO UCNbITAHWUIO Ha MO-
CTOSAHHOM HanpsXeHun cornacHo IEC 60243-2.

4.14.2 TlpuHUMN UcnbITaHUi

McnbiTyemblil o6pasel, nomeLanT Mexay AByMs MeTaniMyeckumMmn anektpogamu. NogatT HanpskeHre
MOCTOSIHHOIO TOKa M yBEIMUMBAIOT €70 A0 HACTynaeHnsa npobos.

4.14.3 YcTaHOBKa A8 UCNbITaHWUA

O6pasel B (hopme MIaCTUHbI, AUCKA U INCTa MOMELLAIT MeXAy ABYMS MeTaIMYeckKuMN LUAnHApamu.
CornacHo |IEC 60243-1 nepBblii uunnHAp gnameTpom (25 + 1) mm v BbicoToW (25 + 1) MM faBuT Ha obpasel,
maccoin 1 kr. Bropoit uunuHap nmeet guametp (75 = 1) mm u BbicoTy (10 £ 1) Mm (pucyHok 7). Kpasa meTan-
NNYECKUX LUWIMHAPOB LO/IKHBI OblTh 3aKPYIrNIEHHLIMU C NMOSIOXKUTE/IbHLIM PafuyCcoM KPUBU3HLI (3 + 0.2) MM,
4TOObI UCKIOYNTL KOpOHMpOBaHve. [n1s obpasuosB B BMAE LINAHTOB (PYKaBOB) Masoro guameTpa B kaue-
CTBE 3/1eKTPOA0B MCMOb3YIOT MEeTa/IMYecKnin NpyT, NJI0THO KOHTAKTUPYIOLWWI C BHYTPEHHEN NMOBEPXHOCTbIO
wnaHra (pykaea), U MeTannuyeckyto honbry B BUAE /IEHTLI C BHELLHEN CTOPOHbI o6pas3ua.

PUCYHOK 7 — JNeKTpoAbl 47151 U3MEPEHUSI HANPSIXXEHUst NPo60s NUCTOB

ONeKTpoAbl NOAKNIOYAOT K reHepaTopy NOCTOSAHHOMO TOKa BbICOKOTO HanpshXXeHUs ¢ oTKasinbpoBaHHbIMM
VHAMKATOPaMM HanpsHKeHUs 1 Toka. s 06bI4HOl 31eKTPOCTaTUYECKOW NPakTUKM 4O0CTAaTOYHO MakCUMasibHO-
ro HanpshxeHus 20 kB. OfHako AN ucnbitaHna Tpy6 Heo6xoAMMO MakcumanbHoe HanpshkeHvne 120 kB.

4.14.4 TMopsAfoK NpoBefeHNs UcnbiTaHui

MeToayka ncnbiTaHwin cnegytoLlas:

1 O6pasubl BbiAepXuBarT npu Temnepatype (23 + 2) °C n oTHocuTeNbHOM BNaxHocTh (25 +5) %, ecnu
He corlacoBaHbl VHbIE YC0BUA.

2 O6pasel, NnoOMeLWanT MexXay 3/1eKTpoAaMun B TeX Xe YCNOBUAX.

3 lMNogatoT HanpskeHve NMOCTOAHHOIO ToKa MeXAy 3neKkTpoJaMu U Mef/ieHHo ysenuuusatoTt ero ot 0 B.
Mpy 3HaueHnsAx HanpsxeHus fo 6 KB gocTaTouyHas CKOPOCTb HapacTaHus HanpskeHus 100 B/c, npu 6onee
BbICOKMX 3HAYEHUAX HaMNPsHXXEHNs CKOPOCTb HapacTaHWsa HanpshxeHuns ysenmumeatoT fo 300 B/c.

4 Bo Bpems 3TOro npouecca HernpepbIBHO KOHTPOSIUPYHOT TOK.
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5 TpekpalaloT ucneiTaHne n fenarT 3anncb 3HAYEHUS HaNPsHKEHUs, Npu KOTOPOM WU MPOU3OLL/IO
6bICTPOE yBE/IMYEHNE TOKA, YACTO BMECTe C Pe3kKMM 3BYKOM 1 NOSIBNIEHVEM [ibiMa, WK KorAa JOCTUTHYTO CO-
rnacoBaHHOe BepxHee npefesibHoe 3HauYeHns HabnaaemMoro Toka.

6 Ecnu BbIXOAHO TOK MCTOYHMKA NUTAHWS NOCTOSIHHOTO TOKa JOCTUTHET 1 MA [0 TOrO, KakK HanpshkeHune
3/leKTpofa AOCTUTHET 3HaveHns 4 kB (6 kB gnA TkaHeid), cumTatoT, YTO NCNbITYEMbI MaTepuan umeeT gocra-
TOYHO HU3KOEe 3HaYeHWNe HanpsKeHUs Npobos.

NMpumeuaHne — Bonee nogpo6GHas MHopMaLWsi 06 aTol MeToavKe n3MepeHus npusegeHa B IEC 60243-1 u
IEC 60243-2.

4.14.5 Kputepumn ouLeHkun

MakcMmasibHO A0MyCTUMOE 3HayeHWe 3aBMCMT OT Tuna B3PbIBOONACHON 30HbI W NPUBEAEHO B
IEC TS 60079-32-1.

4.14.6 TpoTokon ucnbiTaHui

MPOTOKON MUCMbITAHUIA AO/KEH BKIOYATL CeAyoLy0 UHhopmaLmio:

- HaMMeHoBaHue nabopatopun, rae 6NN BbINOTHEHBI U3MEPEHNUS.

- faTy npoBeAeHnNs N3MepeHwuis;

- 3HaYeHus TemnepaTypbl 1 OTHOCUTENbLHOI BAXHOCTH,

- onucaHne N nAeHTUdVKaLMOHHbIE AaHHble 06pas3LIoB.

- cpegHee apudmeTUYeckoe 3HauYeHne HanpsXxeHus Npo6os nnn AocTuxeHne npegena 1 MA, B 3aBucK-
MOCTM OT TOr0, YTO NPUMEHMMO B JAHHOM Ciy4ae:

- UAEeHTUUKALMOHHBIE flaHHblEe UCNOJIb30BaHHbIX U3MEPUTENbHbIX NMPUGopPOoB.;

- 0603HayYeHne HacTosLero ctaHaapTa.
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Mpunoxexnune A
(cnpaBouHOE)

CBefleHna 0 COOTBETCTBUWN CCbINTOYHbIX MEXAYHapPOAHbIX CTaH4apTOB
MeXrocynapcTtBeHHbIM CTaH4apTam

Tab6nunua QA1

O603HaueHMe CCbITOYHOTO CreneHb O603HaueHVie I HaMMEHOBaHVIe COOTBETCTBYHOLLIETO
MeXayHapoaHOro ctaHaapTa cooTsoTCTOMA MEXroCyAapCTBEHHOO CTaHAapTa
IEC 60079-0 MOD FOCT 31610.0—2014(1EC 60079-0:2011) «B3pbiBOONACHbIE

cpefbl. Yactb 0. O6wume TpeboBaHUA»

EC TS 60079-32-1 oT FOCT 31610.32-1—201s/ IEC/TS 60079-32-1:2013 «B3pbIBO-
onacHble cpefbl. Yactb 32-1. OnekTpocTtatvka. OnacHble npo-
fAB/eHNs. PyKoBOACTBO»

EC 60093 -

EC 60243-1 - A
EC 60243-2 -

EC 60247 - A
EC 61241-2-2 - A
EC 61340-2-1 - A
EC 61340-2-3 -

EC 61340-4-4 _ A
ISO 14309 - A
ASTM E582 _ A
EN 1081 - A
EN 1149-3 - A

* COOTBETCTBYIOLLNI MEXrocyAapCTBeHHbI CTaHAApT OTCYTCTBYET. [0 ero MpuUHATUA PeKOMeHAyeTCst UCTONb-

30BaTh NepeBof Ha PYCCKMiA A3blK JAHHOTO MEXAYHApPOAHOro cTaHaapTa. OguumanbHblii NepeBos 4aHHOTO MexXayHa-
poAHOro cTaHAapTa HaxoauTca B ®efepanbHOM MHOPMALMOHHOM POHAE TEXHUYECKUX PerlaMeHToB U CTaHAapToB.

MpumeuyaHune — B HacToswWell TabnuLe NCNoONb30BaHbl Criedylolime yCcnoBHbIe 0603HaYeHUs CTeNeHn co-

OTBETCTBUA CTaHOAPTOB:
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- FOT — naeHTUYHbIE CTaHAAPThI;
- MOD — moanduunpoBaHHble CTaHAAPTbI.
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Rubber and plastics hoses and hose assemblies — Determination of electrical resistance
(PykaBa pe3nHoBble 1 N1acTMaccoBble U pykaBa B cbope. OnpegeneHve anekTpuyeckoro
COMNPOTUBNEHNA U YAENbHOW 3N1eKTPONPOBOAHOCTM)

Rubber and plastics hoses and hose assemblies — Vocabulary (Pykasa n pykasa B c6ope
pe3nHoBble 1 NnacTmMaccosble. Cnosapb)

Conveyor belts — Electrical conductivity — Specification and test method (JleHTbl kOHBEA-
epHble. DNeKTPonpoBOAHOCTb. TexHnyeckne TpeboBaHNa U MeTof UCTbITaAHNSA)

Protective clothing — Electrostatic properties Part 1: Test method for measurement of
surface resistivity (Ogexpa cneuvanbHas 3awWuTHas. JnekTpocTaTUyeckue CBOICTBA.
YacTb 1. MeTog ucnbiTaHnsa 419 U3MepeHnst NOBEPXHOCTHOTO YAe/TbHOTO CONPOTUB/IEHNS)

Protective clothing — Electrostatic properties Part 2: Test method for measurement of the
electrical resistance through a material (vertical resistance) (Ogexga cneuvanbHas 3a-
WMTHas. dnekTpoctatuyeckue coiictea. YacTb 2. MeToAbl UCTbITAHUS 471 U3MEpPeHUs
3/1eKTPUYECKOro CONPOTHUBEHNA Yepe3 MaTepuan (BepTukasibHOe ConpoTUBIEHUE)

Protective clothing — Electrostatic properties Part 5: Material performance and design
requirements (Opgexpa cneuyvanbHas 3aWuTHaA. dnekTpocTaTuyeckne CBOICTBA.
YacTtb 5. Obwme TexHmyeckne TpeboBaHnA)

Explosive atmospheres — Part 10-1: Classification of areas— Explosive gas atmospheres
(B3pbiBoonacHble cpeabl. YacTb 10-1. Knaccudpmkauma 30H. B3pbiBoonacHble rasoBble
cpegabl)

Explosive atmospheres — Part 10-2: Classification of areas — Combustible dust
atmospheres (B3pbiBoonacHble cpeabl. HacTb 10-2. Knaccudumkauma 30H. B3pbiBoonac-
Hble MblfieBble cpeabl)

Methods of test for the determination of the insulation resistance of solid insulating
materials (Matepuasnbl 31eKTPOU30NSLMOHHbIE TBEPAbIE. MeTofbl UCMbITaHW 1 onpefge-
ieHne conpoTUBIEHNS N30N5LUN)

Electrostatics — Part 4-10: Standard test methods for specific applications — Two-point
resistance measurement

(3nektpoctatuka. Yactb 4-10. MeToAbl UCMbITAHUIA A5 NPUKNaAHbIX 3agad. iamepeHune
CONPOTUB/IEHNSA MO ABYM TOYKaM)

Code of practice for the avoidance of hazards due to static electricity (2003) (PekomeHga-
LMS MO UCKIOYEHNIO ONMACHOCTU 3aXuUraHus oT 3/1eKTPOCTaTMYecknx 3apsgoB)

Electrostatics — Part 4-1: Standard test methods for specific applications — Electrical
resistance of floor coverings and installed floors (3nekTpoctatuka. Yactb 4-1. CTaHgapT-
Hble MeTo/fbl UCMbITAHWIA ANA cneuuanbHblX CyYaeB NPUMeEHeHUs. DneKTpuyeckoe co-
NPOTUB/IEHNE NOKPbITUIA NONa 1 CTauMoHapHbIX HACTU/IOB No/a)

Textile floor coverings — determination of electrical resistance (MokpbITUA TEKCTU/bHbIE
Ans nonos. OnpejeneHne 3N1eKTPUYECKOro CONpoTUBIEHNS)

Standard Test Method for Electrical Resistance of Conductive and Static Dissipative
Resilient Flooring (CTaHgapTHbIi MeToA ucCnblITaHWA 415 onpefeneHuns aNeKkTpuyeckoro
CONpPOTUBAEHNA 3N1eKTpoCcTaTUYeCKN NPOBOAALLMX U paccenBaloWmnx 31acTUUHbIX NOKPbI-
Tnih nona)

Electrostatics — Part 4-3: Standard test methods for specific applications. Footwear
(9nekTpocTatmka. YacTb 4-3. MeTofbl UCNbITAHUIA ANA NpUKNagHbIX 3agad. O6yBb.)

Electrostatics — Part 4-5: Standard test methods for specific applications — Methods for
characterizing the electrostatic protection of footwear and flooring in combination with a
person (nekTpoctatuka. YacTb 4-5. dnekTpoctatmka. HacTb 4-5. CTaHfapTHbIE METOAb!
UCMbITAHUA AN1A cneuuanbHbiX C/lydaeB NpUMeHeHus. MeToAbl onpefeneHus 3nekTpo-
cTaTnyeckoi 3almnTbl 06yBM 1 NOKPbLITUSA MO OTHOCUTE/IbHO YenoBeka)

Protective gloves — Gloves against electrostatic risks (Mepuyatku 3awmTHble. — Mepyartku
ANA 3aWmnThbl OT 371eKTpocTaTUYeCcKnX paspaaos)

J. Lucas. Bestimmung des spezifischen elektrischen Widerslands mil einer speziellen Messzelle. Technische Sicher-

heit 1 (2011). 33-36
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