I'OCT 30501-97
VK 621.315.62:006.354 I'pynma E39

MEXIT'OCYIAPCTBEHHBII COBET
MO CTAHOAPTU3ALIMU, METPOJIOI'M 1 CEPTUDOUKALIU

MEXI'OCYIAPCTBEHHbBII CTAHJIAPT
MATEPHAJIBI SJIEKTPOU3OJIALMOHHBIE TBEPABIE
Metox n3MepeHus YIeKTPUIECKOT0 CONPOTUBJIEHUS H YAETBHOI0 YIeKTPUYECKOT0

CONPOTHBJIEHHS TPH MOBBIIIEHHBIX TeMIepaTypax

Solid electrical insulating materials. Method of measuring electrical
resistance and resistivity at elevated temperatures

MKC 29.035.01
OKCTY 3491
Jlama esedenus 2002—01—01

IIpenucnoBue

1 PA3PABOTAH VYxkpauHCKUM TOCyIapCTBEHHBIM HAyYHO-HCCIEIOBATEIECKUM HHCTHTYTOM
LEJITI0JI03HO-0yMakHOH nipoMbInuieHHocTH (YkpHUNE)

BHECEH T'ocymapcTBeHHBIM KOMMTETOM YKpauWHBl II0 CTaHAAPTHU3ALUH, METPOJIOTUH U
cepTH(hUKaINU

2 TIPUHSAT MexrocyaapctBeHHbIM COBETOM 110 CTaHAAPTU3ALMHU, METPOJIOTUH U CEPTU(DHUKALIUH
(mpoTokoin Ne 12 ot 21 HOs16pst 1997 1.)

3a mpHUHSATHE MTPOTOIOCOBAIIH:

HanmenoBanue rocymapcrsa HanmMeHnoBanne HallMOHAIEHOTO OpraHa o
CTaHapTU3aIUHN

Azepbaiimkanckas PecryOnmka AsroccTanmapt
PecniyGnnka ApmeHus ApwmroccTasaapt
Pecniybnnka benapych I'occrangapt Pecrry6iuku benapych
Pecnybnmka Kazaxcran I'occrangapt Pecrry6imku Kazaxcran
Keipreizckas Pecryomika KsIpreiscrannapt
Pecmry6nnka Momnmosa MosngoBacTanapt
Poccuiickas ®@enepanust T'occrangapr Poccun
Pecnry6nuka Tamkukucran TamKuKroccTaniapT
TypkmeHucran I'maBrocuncnexkuus «TypkMeHcTaHAApTIIApb»
Pecny6nnka Y36exucran VY3roccrangapT
YkpauHa Tl'occranpapt Ykpaunsl

3 IlocranosnenueM I'ocymapcTBeHHOro komurera Poccuiickoit @enepanuu Mo craHAapTU3ALUU U
merponoruu ot 16 despans 2001 r. Ne 73-ct mexrocynapcrBenHsiit cranmapt ['OCT 30501—97
«MaTepMam)I QJICKTPOM3O0JIAIUOHHBIC TBEP/IbIC. MGTOH HU3MEPCHUA DJICKTPUIYCCKOr0 COIMMPOTUBJICHUA U
YIEIBHOTO AJIEKTPUYECKOTO COIPOTHBIICHHS NPH IMOBBINICHHBIX TEMIlepaTypax» BBEIEH B JICHCTBHUE
HETIOCPEJICTBEHHO B KadyecTBEe TI'OCYNapCTBEHHOTo craHaapra Poccuiickoit ®enepanmu ¢ naToif
BBesieHus B AeiicTBue 1 ssuBaps 2002 r.

4 BBEJIEH BIIEPBLIE




1 ObdaacTh NpUMeHeHust

Hacrosmuii ctaHmapT pacmpocTpaHsIeTCs Ha TBEPIbIC SJICKTPOHU3OJIAIMOHHBIC MaTEepHalbl U
YCTaHABIMBACT METOJ OIPCHACICHUS CONPOTHBICHHUS H3O0JSAIMN ¥ YACTHHOTO OOBEMHOTO
CONpOTHBIIEHUS IpU TeMmeparypax oT 90 1o 800 °C B Bo3ayLIHOM cperie.

2 HopMaTHBHBIE CCHLIKH

B HacrosimeM cTaHaapTe UCHONb30BaHbl CCHUTKH Ha CIEAYIOIINE CTAHAAPTHL:

I'OCT 6433.1—71 Marepuansl 3JIeKTPOU30JSIIAOHHBIE TBEpAbIE. YCIOBHS OKpPYKAIOMIEH Cpeabl
IIPYU TTOATOTOBKE 00PA3LOB U NCIIBITAHUN

I'OCT 6433.2—71 Martepuansl 3JIEKTPOU3OJALHOHHBIE TBEpAble. METOIBl  OINpeeNeHus
AIIEKTPUYECKOT'O COMTPOTUBIICHHS P ITOCTOSTHHOM HAIPSDKEHUH

I'OCT 21515—76 Marepuaisl quaiaekTpuueckue. TepMuHbI U ONpeaeIeHus

3 Onpenenenus
B mnacrosimiem cranpapte ucnosib3oBaHbl TepMHuHBI B coorBercTBUM ¢ ['OCT 21515, a taxxke

,HOHOJ'IHI/ITCJ'IBHHﬁ TCPMUH:
COIIPOTUBJICHUE WU30JIALNHN: COHpOTI/IBJ'IeHI/Ie, BO3HHUKAIOMICC B 3aJaHHBIX YCIIOBUAX MEXKAY ABYMSA

TOKOIPOBOISIINMH AETAISIMHU, Pa3/IeICHHBIMHU 3JIEKTPOU30JILIMOHHBIM MaTEPHATIOM.
4 CpeacrBa u3MepeHHUs! U BCIIOMOraTeJbHbIe yCTPOiicTBa
4.1 Jlns mpoBeneHWS WCHBITAHWN WCIIONB3YIOT ammaparypy, CXeMa IOAKIIOYCHHS KOTOPOi
MpUBEICHA HA pUCYHKE 1.
4.2 MI3mMepuTenb 3IMEKTPHUECKOrO CONIPOTUBICHUS, COOTBETCTRYIoLIHHA TpeboBaHmsiM ['OCT 6433.2.

4.3 TepMocCTaT C IEKTPUIECKUM 00OTpeBOM, 00ECTICUHBAIOIINN PABHOMEPHBIH Harpes 0OpasIoB ¢
IpeJebHBIM OTKIOHEHHEM 3alaHHON TeMrepaTypsl B coorBeTcTBUM ¢ ['OCT 6433.1.
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[ — MHOMKATOpP TEMIIEpaTyphl; 2 — TEPMO3IEKTPUIECKHHA IpeoOpa3oBaTeb; 3 — UCIIBITYEMbIH
o0paserr; 4— 31eKTpox (aepkaTenp); 5 — MyQeb ¢ METAIUINYECKIM 3KPaHOM; 6 —CTEHKa
TEpPMOCTaTa; 7 — U3MEPUTENb IEKTPHUUECKOTO COMPOTUBIICHHS; § — UCTOYHUK HAPSIKEHHS

Pucynox 1



[MpenycmaTpuBaeTcs JaBa crocoba pa3MElIeHUs] HRKUMHBIX JJIEKTPOJOB ¢ oOpasuamu  (Hiu
Jepkaterned i puKcayu o0pasioB ¢ HANbUICHHBIMH 3JICKTPOIaMH) OTHOCUTEIBHO HarpeBaTes:

- JNEKTPOJBI (JepikaTenan) pa3MelleHbl BHYTPH TEpMOCTaTa, a HarpeBarellb — Ha €ro OOKOBOH
MIOBEPXHOCTH;

- HarpeBarellb pa3MelIeH MO0 IEHTPY TepMOCTaTa IMIMHAPUYECKOW (JOPMBI C €ro MOHTaXOM B
MOJBEMHONM KpBIIIKE, a B3JEKTPOABI (IepXKaTenu) — BHYTPH TepMOCTaTa IO OKPY)KHOCTH Ha
OJIMHAKOBOM PACCTOSIHUH OT Harpesatelisl (IpeaenbHble OTKIoOHeHns 0,5 MM).

Jist 3ammThl 00pa3noB OT MPSIMOM paJfaliy cO CTOPOHBI HArPEBATENIBHBIX HJIEMEHTOB HEOOX0ANM
COOTBETCTBYIOIINI My(esp U3 KepaMHKH Ha OCHOBE OKHCH AJTIOMHHUS WIN JPYToro aHaJOIMYHOTO
MaTepuana.

Jlns 3amuTel OT TOKOB yTEYKHM MEXIy HarpeBaTelIbHBIM M HU3MEPHUTENBHBIM KOHTypaMH BHYTPH
TEpMOCTaTa JOJDKEH OBbITh MPEeNyCMOTPEH 3a3eMJICHHBIH METaIMYeCKuil dKpaH U3 cepedpa MM
HeprkaBeromel cranu. [Ipu HeoOX0AMMOCTH Ha BpeMsi U3MEPEHHIT HarpeBaTelIbHbIC DJIEMEHTHI CIIeyeT
OTKJIFOUUTb.

4.4 JlepxaTenu B BUJE 3KHUMHBIX IUIACTUH M BBOJBI, NPHCOCAMHSIEMbIE K HHUM, JIOJDKHBI OBITH
M3TOTOBJICHBI M3 TEPMOCTOMKOTO, YCTOMYMBOrO K OKHCICHUIO METallla, HallpuMep U3 TePMOCTOWKON
Hep)KaBeIOIIEeH CTaau. AJBTEPHATHBHO HCIIBITAHUS MOXKHO IIPOBOJUTH B aTMoc(epe HHEPTHOTO Tasa.
KoHTakTHBIE TOBEPXHOCTH IUIACTHH JOJDKHBI OBITH TAKOTO )K€ pa3Mepa, Kak 3JIEKTpoIsl Ha oOpasle,
IIpUYeM OJHAa M3 HHX JOJDKHA OBITh IOJBIIKHOM, YTOOBI MOXKHO OBUIO BCTaBIATH M BBIHUMATh
HCIBITYeMBIC 00pa3nbl. TONIIHA TIIACTHH AOJDKHA OBITH TaKOi, YTOOBI N30eTaTh UX UCKPUBIICHHS.

N3mepuTenbHble N30JIMPOBAaHHBIE BBOABI JOJDKHBI IPOXOANUTH B TEPMOCTAT Yepe3 KepaMHUUECKHE
M30JISITOPBI, PACIIOJIOKECHHBIE B XOJOZHOW 30HE M MMEIOIINME COOTBETCTBYIOIIYIO 3aIIUTY OT TOKOB
YTEUKH, WM TPOXOJUTH UYEpPEe3 OTBEPCTHA B 3a3€MJICHHOW KpBIIIKE MM CTEHKE TepMmocTaTta. B
MOCJIEIHEM CITy4ae HCIIONB3YIOT JKECTKHE BBOJBI, KOTOPHIE 3aKPEIUIIOT C BHEIIHEH CTOPOHBI
TEpMOCTaTa TaK, 4TOOBI OHM HE KacajauCh HHUYEro, KpoMe CBOMX omop. Omopbl JOIKHBI OBITh, IO
BO3MOXHOCTH, XOJOAHBIMH. Wsrorasnusaiot OTIOPBI U3 PA3JIMYHBIX KCECTKUX DJICKTPOU3OJIAITNOHHBIX
MaTepuaoB.

Ecan 3akuMHbBIE TMJIACTUHBI U BBOABI M3IOTOBJICHBI W3 pPa3HbIX MaTcpUaioB, HeO6XO[[I/IMO
yOennThesl B OTCYTCTBUH TOKA YTEUKH, CBSI3aHHOTO ¢ 3(ekToM Tepmomnapbl. OTCyTCTBHE TOKa YTEUKH
KOHTPOJIMPYIOT ITPH KOPOTKOM 3aMBbIKAHHUH B MOMEHT CHSITHSI HAIIPSDKEHHSI.

4.5 CpexnctBa KOHTpOJII TEMIEpaTypbl JIOJDKHBI OOECHEeYMBaTh HM3MEPEHHE TeMIepaTypbl C
MOTPEITHOCTHIO0, HE MPEBBIIIAIOIICH IpeleNIbHOe OTKIIOHEHHE 33aHHOI TeMIepaTypsl B COOTBETCTBUH
c T'OCT 6433.1.

PexomeHnyercst MCIONb30BaTh ABAa TEPMOINEKTPUUECKUX IMpeoOpa3zoBaTenst (TepMOMaphl): OAWH
(KOHTpONBHBIA) B Kamepe; BTOPOH — [UISI HW3MEpEHHs TeMIlepaTypsl oOpasma. Bropoit
mpeoOpa3oBaTeNb PacloyaraloT Kak MOKHO Onmke K 00pasiy, HO Tak, YTOOBI 3TO HE BBI3BIBAJIO TOKA
yTEUKH IPU H3MEpEeHHH compoTuBieHus. Hampumep, mpeoOpa3oBaresib MOXKET ObITH BCTaBJICH B
OTBEPCTHE B 3@)KUMHOM IUIACTUHE U JOXOJUTh IOYTH 10 €€ IOBEPXHOCTH B HENOCPEICTBEHHOU
O6imzoctu oT obpasua. OTBepcTHEe B MJIACTHHE MOXKET OBITH MPOCBEPJICHO MapasliebHO MOBEPXHOCTH
oOpa3na WiM NEepHeHAMKYJSPHO €H C IPOTHBOIOJIOXHOW OT o0pasla CTOPOHBI C JIOMYCKOM
napajjieIbHOCTH (IEPIICHAUKYIAPHOCTH) TIocKocTel +0,5 MM. [[7st 3aIUThI OT TOKOB yTEYKH BBOJIBI U
WHIMKATOp TeMIlepaTypbl JOJDKHBI OBITh COOTBETCTBYIOUIMM 00pa3oM H30JMPOBaHbI, HJIH
TEPMOICKTPUUECKUH TNpeoOpa3oBaTeb JIODKEH OTCOCAMHSTHCS WIIM YAAISATHCS TIPH NPOBEICHUU
U3MEpEeHuil.

4.6 JIns 3amnThI OT TOKOB YTEYKH B CXEME JJOJDKHO OBITH TIPEyCMOTPEHO 3a3eMJICHUE H3MEPUTEIS
JIEKTPUYECKOTO  COTMPOTHBICHUS M WCTOYHHKAa HanpspkeHus. CompoTHBIEHHE Ha  3€MIIO
H3MEPHUTENBHOTO IEKTPOAA JODKHO HpeBHIIATh He MeHee 4eM B 100 pa3 BXOJHOE CONPOTHBICHHUE
W3MEPHUTEINS CONPOTUBIICHNS.

4.7 Pa3mepsl, popmMa M MaTepHall JIEKTPOIOB TOJDKHBI COOTBETCTBOBaTh TpeboBanmsM ['OCT
6433.2.

I[Ipu wucoeitanmax npu temmeparype 600 °C u BpIIIE B KadecTBE AIIEKTPOIOB HCIIONB3YIOT
HAaHCCCHHBIEC Ha IMOBEPXHOCTH 06pa3ua UCIIapCHUEM WJIM HAIBUICHWUEM 30JI0TO WKW IUIAaTHUHY.
ComnpoTHBIICHUE TOKPBITHS TOJDKHO ObITh He Oosiee 100 Om mipu ucnbitanuu o ['OCT 6433.2.

Wzmepenne 0OBEMHOTO CONPOTHBICHHS HEOOXOAMMO IPOBOJAUTH IO TPEXIIEKTPOIHON cXeme C
UCIIOJIb30BaHNEM DJIEKTPOJIOB B (JOpPME JTUCKOB.

5 IloaroTroBKa M NMpoOBeJeHUE U3MepPeHUit

5.1 O6pasis! KoMmKHBI cooTBeTCTBOBaTh TpeboBanusaM ['OCT 6433.2.
5.2 YcnoBus KOHIWUIMOHUPOBAaHWS W3 umcia, pekomeHAoBaHHBIX ['OCT 6433.1 momkHBI OBITH



yKa3aHbl B HOpMaTuBHOM nokymenTanuu (HJI) Ha nmpoaykiuio.

5.3 OOpa3zell pa3MeIalT MEXIy JJICKTPOJAaMH WM 3aKUMHBIMU TUIACTHHAMHU TaK, YTOOBI OH HE
Mor Jie(opMHUPOBATECS BO BpeMsl HarpeBaHUsL.

HarpeBanue o0pasia mpoBOAAT MPH HENPEPHIBHOM MOBBIMICHHH TeMIeparypsl (crocod A) wiu
cryneH4aToM (crmocob b).

Cnoco® A HCHIONB3YIOT MpPU  IKCIPECC-UCHBITAHUAX JUIA  TOJYYCHHS OPUCHTHPOBOYHOM
3aBHCUMOCTH CONPOTHBIICHUS 00pasla OT TeMIepaTypbl B IIMPOKOM TEMIIEPATYPHOM JHaIa3OHe.
Crioco6 A WCHONB3YIOT TONBKO B TOM ciydae, ecau 3(dexkrom abcopOuum marepuana MOXKHO
npeHeOpeYs WIN MPU CPABHUTENBHBIX UCIBITAHUAX HICHTHYHBIX MaTepuasoB. CKOPOCTh MOBBIILECHUS
TeMIepaTypsl 00pa3sia BEIOMPAIOT B 3aBHCHMOCTH OT €0 TOJIIMHBI, HO OHA HE JIOJDKHA NPEBBIIATh 5
°C/muH 1 1omkHa OBITH yKa3aHa B HJ[ Ha mpoxyknuto.

Crnoco6 b wucmonp3yroT A TodydeHus Oojiee TOYHOW 3aBHUCHUMOCTH COMPOTUBIEHHUS OT
TEMIIEPaTypbl, a TaKXKe Uil MarepuayoB, 3(QdekrT adbcopOuuM KOTOPHIX HEOOXOJMMO YYHUTHIBATH.
Crnoco6 b Takxe ynoOeH npu ucmblTaHud Oojiee yeM OAHOro o0Opasla, Tak Kak IPH H3MEpEeHUH
CONPOTHUBIICHHS OTIAJaeT HEOOXOAMMOCTb XKJIaTh TEINIOBOI'O PABHOBECHS KaXkJJ0ro oOpasia.

Temneparypy 10 KaxIOH CTYHNEHH (TeMIepaTypbl HCHBITaHHs) IOBBILAIOT 10 BO3MOXKHOCTH
OBICTPO ¥ BBIIEPKHUBAIOT HA ATOW CTYNEHHM B TEUCHHE BPEMEHH, HEOOXOAMMOTO sl MPOTPEBaHUS
obpasioB. bonee mmurensHO 00pasnbl BEIEPKUBATH HE DPEKOMEHIYeTCs, 4TOOBl HE BBI3BAThH
TepMoaecTpyKIuo. ONTUMANBHON CIeIyeT CYNTAaTh IMPOAOJDKUTEIBHOCTb, NP KOTOPOW 3HAa4YeHHUE
CONPOTHBIICHHS oOOpaslna TIpu JaHHOW Temmeparype crabmwimsupyercs. Ee ycraHaBmmBaioT
9KCIIEPUMEHTAJIBHO JJIsi KOHKPETHBIX BHIOB NPOAYKUUH IyTeM IPOBEICHHS psAla H3MEpeHUi
CONPOTHBIIEHHS 00paslia B 3aBUCHMOCTH OT IPOJOJDKUTEIBHOCTH BBIICPKMBAHUSA U yKa3biBaroT B HJI
Ha IPOAYKLHIO.

5.4 V3mepeHue CONpPOTHBICHHUS H30JSLIMU M OOBEMHOIO CONPOTUBICHUS — B COOTBETCTBHH C
tpeboBanusmMu ['OCT 6433.2. McnpiTaTenbHOE HANPSHKEHHE M MPOAOIDKUTEIBHOCTD BBIICPKUBAHHSA
00pasIoB MM0J| HAMPSDKEHUEM 10 M3MEPEHHsI CONPOTHBIICHUSI — B cooTBeTcTBUM ¢ HJI Ha mpoaykimio
KOHKpEeTHOTO BHJa. Ecnm 3a BpeMsi M3MepeHHH TOK HE CTaOMIM3HPYETCs B pe3yJbTaTe SIBICHHS
abcopOnuy, HEOOXOIUMO ONPENeNUTh 3aBUCHMOCTh CONPOTHBJICHUS OT BPEMEHH U IyTeM
9KCTPAIOJISIIIAH OTPENEIUTH CONPOTHBIIEHNE NIPU CTaOMIIN3alH TOKA.

5.5 lo v mocine npoBeieHNsT K3MEPEHHI IPH MOBBIIIEHHBIX TEMITEpaTypax He0OX0AUMO POBOIUTH
JIOTIOJTHUTEJIbHBIE M3MEPEHMsI NPU HavyaJbHOW TeMIlepaType, YToObl METOJO0M CPaBHEHHs HPOBEPUTH
HaJu4yue B oOpaslaXx OCTaTOYHBIX HM3MEHEHMIl TOJ BJIMSHHEM IOBBILICHHOW TeMmneparypsl. [lpu
HAJIMYMH OCTaTOYHBIX M3MEHEHUH JaHHbBIE 00 3TOM 3aHOCST B IPOTOKOJI HCIBITAHMS.

6 O0paloTKka pe3yIbTATOB

6.1 ConpoTuBiieHHE HM30JISIIMA — HENOCPEICTBEHHOE MOKa3aHHe M3MEPUTENst P U3MEPCHUH B
oMax.
6.2 Y ienbHOe 00bEMHOE COMPOTUBIICHHE Py, OM'M, BBIYUCIISIOT IO OpMyIIe

p, =R, —, M

rzie R, — o0beMHOe conpoTusiieHune, Om;

S — II0IIa/Ib HOBEPXHOCTH M3MEPUTEILHOIO MIEKTPOIA, M’

t — TommuuHa obpasia, M.

6.3 TlorpemHocTh MeTO/la M OKpYIJICHHE pe3yibTaTa M3MepeHus ykaspiBaioT B HJI Ha meTons
M3MEpEHNS] KOHKPETHOTO BHJIA MTPOTYKINH.

7 IIpoTOKOJ MCTIBLITAHUS

[TpoTOKOI HOIDKEH ColeprKaTh CIEAYIOITYI0 HHPOPMAIHIO:

- 0003HaYeHHe WM ONMCaHUE MaTepraa;

- pa3Mephl UCTIBITYEMOT0 00pasiia;

- MaTepuall 3JIeKTPOIOB U 3KUMHBIX TUIACTHH;

- YCJIOBUSI KOHMIIMOHUPOBAHMS;

- crioco0 NoBkILIEHHS TeMIeparypsl (A uiu b);

- UCTIBITATEIbHOE HAIPSDKEHHUE U MTPOIOJDKUTEIBHOCTD BBIJIEP)KUBAHUS 00pa31IoB;

- TeMIIepaTypa, NpU KOTOPOH POBEACHBI H3MEPEHHS;

- 3HAUYEHMS TIOKa3aTeeH.

ITpu HEOOXOJUMOCTH B TIPOTOKOJI MOKET OBITH BHECEHA JOTIOIHUTENbHAS HH)OPMALIHUSL.



KroueBrie cioBa: TBepHHﬁ 3J'I€KTp0PI30J'I51HPIOHHLH>i Marepuajl, COHNPOTUBJIICHUEC U3O0JIALNU,
YACIBbHOC 00beMHOE COIIPOTUBJICHUC, MCTO/] UBMEPCHUS, MOBBILICHHAs TEMIIEpAaTypa
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7 IIpoTOKOJ UCTIBITAHUS



