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Method for determining the electrical resistance coeflicient

OKCTY 5409

Jara ssesenns 01.01.93

Hacrosumii crauaapr pacnpocrpassierca Ha Gymary, npeaHasHadeHnylo Ui NPOKIAloK B ATOMK-
HHEBLIX OKCHANO-INEKTPOIHTHUYECKIX KOHASHCATOPAX, M YCTAHARTHBACT METO onpeaeaenna koxhduum-
EHTA XIEKTPHYECKOIO CONMPOTHRICHHS.

MeToa ocHOBAH Ha ONpeAe/ieHHH OTHOLICHHS NOAHONO HIEKTPHUYECKOro COnpoTHrIeHns Gymaru,
NPONMTAHHON JACKTPOIHTOM, K MOJTHOMY WIEKTPHYSCKOMY CONPOTHRICHHIO WIEKTPOIHTA (JIeKTpHYeCKoH
MPOBOAHMOCTH YIEKTPONNHTA K WICKTPHUECKOI NPOBOAMMOCTH NPONHTAHHOIN 21exTpoHTOM GyMmaru).

1. OTBOP I1POB

O16op npob — no NOCT £047.

2. AIIITAPATYPA, MATEPHAIIBI, PEAKTHBbI

2.1. ns npopeaeHHs HCNLITANMA NPHMEHASTCH CAeayIOLas annaparypa, MaTepuaisl, peakTHRb:

TePMOCTAT MM CYUINIBHLIN WwKad, ofecneunsalomuil noaaepxanue Temneparyput (23,0£5,0) *C;

WEKTPOAHAN A4eiKa NS HIMEPEHHUH 21eKTPHYECKOrO COMPOTHRICHHA (HAH NPOBOAMMOCTH)
WICKTPOANTA B BIAE 2eKTPoA0B 13 miariusl no NOCT 13498, kecTKO YKpenieHHLIX Ha CTeKIAHHOM WK
ApyroM 3009 UHOHHOM OCHOBAHMM, CTOHKOM K JeiCTBHIO MIEKTPOINTAL

HIMEPHTENLHOE YCTPOHCTRO, 00SCIIeYHBAIOUICE H3MEPEHHE MMOAHOTO WIEKTPHYECKOIo CONPOTHRICHNS
or 0,01 Oam g0 10 kOx wik noanoi saextpuueckod nposoausmoct o1 1-10-4 Ca go 100 Cu ¢ otHOCH-
TenLHOIl norpeitHocTo He Goaee 5 % npu yactore 100 kI'u v Hanpaxenn Ha u3MepaeMoM o6LeKTe He
donee 60 mB;

WIEKTPOAHOE VCTPOHCTBO ¢ pesoHancom Ha wactore 100 kl'u (wepr. 1) ana wiMepenns »MeKTpHyec-
KOIo CONpoOTHRACHUSA (MPOBOAMMOCTH) NPONMHTAHHON MeKTPOANTOM OyMary 4 21eKTPOJIHTA B OIHHAKOBLIX
VCAOBHAX npi Temnepartype (25,0£5.0) °C.

Jng 6ysmar wupnuoil 6o6ui 38 My 1 Gosee 21eKTpoaHoe YeTPoicTBO COCTOMT 13 0b1Iero anekTpoaa
C AHAMETPOM KOMTAKTHON noBepXxHocTH (39£2) MM M WIECTH HIMEPHUTEILHBIX WIEKTPOLOB C AHAMETPOM
KOHTAKTHO! nosepxuocTi Kaxaoro w3 uux (11,30£0,05) sa, zaxkmouennsx B obwmit M3onatop
06[‘.\2[3-\"!0[[[1!.!& tnok HIMEPHTEILHBIX JICKTPOAOB. ﬂlmME’Tp KOHTAKTHON NMOBEPXHOCTH HIOAATOPA A0JIKEH
OLITL paBeH AMAMETPY KOHTAKTHOH MOBEPXHOCTH 00WEro 2eKTPoaa WM DLITL MeHblle ero He Golee Yem
Ha 2 mm. Oaun u3 HIMEPHTEIBHLIX ICKTPOAOR, npemm:maqemmi'l A M3MEPEHHA WICKTPHYECKHX
NAPAMETPOR WIEKTPOAUTA, PACMONOKEH B MCOMETPHYECKOM LEHTPE KOHTAKTHOI NOBEPXHOCTH W3014TOpA,
Ocransibie NATL IEKTPONOB, NpPeAHAIHAYEHHBIE LIS HIMEPEHHA WICKTPHUCCKHX MapaMeTpon OyMaru,
PACNONOXKEHLI PABHOMEPHO OT HEHTPA LEeHTPAILHOIO WICKTPOAA HAa paccTOAHMH (1822) MM,

Mna Oysmars wupsHoit Gobui Menee 58 MM IEKTPOAHOE YCTPOHCTBO COCTOMT M3 001ero MeKTpoaa
APAMOYTOLHOH (OPMEI € PasMEepOM KOHTAKTHOH nopepxHOCTH (62x24) MM M TPeX HIMEPHTEALHBIX

Hananwe odwmumaasuoe Iepencuarxa socnpemena

© Manarenscroo cranaapros, 1991
© MIK Manarenscrso cranaapros, 2000



C. 2 1OCT 1278391

Cxema 3ICKTPOANOTO yCTPOiicTea
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I — ofwinil saextpos; 2= ycrpoficieo uenrposks obuero aaekrposa i obecnevenna
pefyemoro yposng smekrpoaura. J — obpasuw Gymarn: 4 — orseperue s obpasue,
5 = usoanvop: 6~ MIMCPUTECALNME JAEKTPOAM; T — Adlextpoanr; § — pyGamxa

oborpesa
Yepr. |

WIEKTPOJAOB € AHAMETPOM KOHTAKTHOH nopepxHocTH Kaxaoro w3 uux (11,3040,05) mm, 3aKmoueHHLIX B
OBLIMIT H30IATOP C PAIMEPOM KOHTAKTHOI nopepxuoctH (60x22) mum, obpasyiountii GIOK HIMEPHTEILHBIX
21eKTpoaon. PaccTosnme MeaUIy LUeHTPAMM HIMEPHTEALHLIX XIeKTPOAOB A0NKHO OLTE (1822) mm. Cpea-
HHI HIMEPHTEALHBIE DNEKTPOA NPeaHAHAYEH LIS H3MEPeHHs CONPOTHRICHHS INEKTPONHTA.

OOl 1 WIMepHTEILHBE WICKTPOAL 3 Hepxaselowed craan 12XI8HY9 waun 12XISHIOT no
IroCT 5632.

H3onarop u3 opranmveckoro crexia no N'OCT 10667 wan NOCT 17622.

KoHTakTHAas NoBepXHOCTL HIMEPHUTEILHAIX MWIEKTPOIOR M M30NATOPA J0KHA HAXOANTLCH B 0AHOH
MI0CKOCTH. OTKIOHEHHE OT IIOCKOCTHOCTH KOHTAKTHLIX mnosepxHocteil obwero saexrpoaa u 6a0ka
HIMEPHTEIBHLIX WICKTPOAOB He A0EKHO npesbiuats 1,0 Mxm. KoHeTpyKiua a1eKTpoaos aoikna obecne-
YHBATL PABHOMEPHLIA NPUANM KOHTAKTHLIX MOBEPXHOCTEH M COOCHOCTL ¢ OTKIOHEeHHeM He Donee 2 MM.
Masienne 2AeKTpoAoB HA  MenuTYeMuiilt  ofpaseu. ofecneunpaemoe MX  Maccoil, A0KHO ObITh
(0,10£0,01)-10¢ Ma. O6mmit snexTpon aoaxen 6T, cHabxen yeTpolicTeoM, ofecneuHBAIOUIMM NOrpyKe-
Hue obpajua umcnwiTyemoll Oymary B saexkTpoaur. Ui noasepxauua 3alauHoi Temnepartypil oduumii
1EKTPOI MoxkeT OuTL cHabxen pybawkoil oborpesa;

sec naboparopuiie obutero Hasuadenus no FOCT 24104 ¢ nanbonulums npeneiom B3BewInBanns
200 r 1 norpemHocTLio He Goaee 0,01 r;

TEPMOMETP PTYTHLIN cTeknannilii nadoparopustit no NOCT 28498 ¢ ananasonom ussmepenns ot 0 no
100 “C u uenoit aenenns 0,5 °C;

crakansl crexsnnbie no FOCT 25336, svectumoctnio 0,1 1 1,0 an’;

gawkn Y6H (IMerpu) no FNOCT 25336 anamerpom 100 u 150 mar;

anekrporintka no FOCT 14919;

CeKyHaoMep;

sntenrnukoas no NOCT 10164, v.na.;

kauit xnopueruiii no FOCT 4234, x.u.:

Boga auctivumposannan no FOCT 6709:

neutabopar ammonna no TY 6--09-01--397,;

CIMPT STHIOBLII PeKTH(HKOBANNLI ¢ MaccoBoil KonmenTpauuei 0,96 r/em® no MOCT 3962* wan
cnupT TIvIoBLIA pekTHdHKOBaHHLIT Texui4ecknil suceit ounctkn no F'OCT 18300.

3. NOAINOTOBKA K HCIIBITAHHIO

3.1. M3 orobpanniix npod Oymard npu NOMOMM CHEUHANLHBX HOXel (KOABUEBLIX MMPOcevex,
BXOASALUHX B KOMIVIEKT WISKTPOAOB) WK APYrHM CnOCo0OM BRIPEIAOT odpaiusl s DyMard wupHHoH

* Ha reppuropin Poceniickoit ®eaepaunn aciicrayer FOCT P 51652—2000.
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58 mm # Gonee aamerpoM Ha 1—2 MM MeHBIIE IMAMETPA KOHTAKTHOMN NOBEPXHOCTH OfLIEro WieKTpoaa
¢ oTeepcTiHeM B ueHTpe obpasua anasmerpom (16—18) mm. s Oymarn wnpnioil Go0unb Menee 58 MM
BLipe3aoT obpasusnl paiMmepom (60x22) mm ¢ orsepeTiem (16—18) MM B reomeTpuueckom LenTpe obpasua.
CocTamisior narhL oOpPa3UOB. COCTOAWMX W3 ONHOTO, ABYX, TpexX. uYeTuipeXx M nATH ciaoep Oymarm.
Honyckaerca ans OyMard WHpHHON MeHee S8 MM HCNOAL30BATE WIEKTPOAHOE YCTPOIHCTRO, MpeaHasHayen-
Hoe a1s Oymarn wMpHHoi 58 MM 1 Goiee, NpH YCIOBHH, YTO KOJbLLEBbIE 00pa3ibl BLPeIOT W3 ABYX
NOMOCOK, CJOKCHHBIX BCTLIK.

3.2, DaekTpOANT rOTOBAT CAEAYIOWNM oDpaioM:

B CTakame BMecTHMOCTLIO | am’ npu Temnepatype 6070 °C pacrsopsior (100,0+£0,05) r nenrabopara
amMmonua B (67515) cm? ornenraukons u (3045) oM’ AHCTWLIHPOBAHHO BOJLL.

3.3, Vienbhoe aneKTpHYECKOE CONMPOTHRICHHE MEKTPOaHTa npu Temneparyvpe (25,0+1,0) *C aonkno
Gute o1 700 10 800 Omcm.

34, HMamepenme yAeabHOro aeKTpHYecKoro ConpoTHIeHHs (MPOBOAHMOCTH) HIEKTPOANTA NPOBO-
JAT NOCAE OnpeeieHHs KOHCTAHTBI HIMEPHTEALHEIX 21eKTpoaon. [Uis 3T0ro HX NpoMBIBAKOT AHCTHILTH-
POBAHHON BOJOI K ABA-TPH Pala PACTBOPOM XIOPHCTOIO KAIMA C MOAAPHOH KOHLUEHTpauHeH JKBHBATEHTA
(0,0100£0,0002) Moab/am®. 3arem B CTakal HAIHBAIOT TAKOE KOJHMYECTBO PACTBOPA NIOPHCTOIO KauMs,
4T00L YPOBEHL KWIKOCTH NPenbilal BepXHH Kpail J1eKTPoaos, NOMEAIOT B TePMOCTAT U BLIAEPAHBAIOT
npy yxasanHoi temmneparype o redenne 1015 soum.

DAEKTPHUECKOE CONPOTHRACHHE (R) WM JNEKTPHYECKYIO MPOBOAHMOCTS () pacTsopa XJIOpHCTOro
Kaima uamepsior npu Temneparype (25,0£1.0) "C. Koucranty usmepurenbHbX ekTpoaos (K) cam-!,
BBIYHCAAIOT 1O (hopmynie

K= (n

il

o =

rae R — JNeKTpH4yeckoe COMpOTHRICHHE PACTBOPA XIopHCTOro Kaius, O,
p = YAALHOE WIEKTPHUECKOE COMPOTHIICHHE XIOPHCTOTO Kaiud ¢ MOAApHOI KoHueHTpaumed
axnusanenta 0,01 mMoas/am’ npi remneparype 25 “C, pasuoe 708,2 Oacwm,
i no gopmyne

|
K= o (2)
rae (¢ — eKTpHYecKas NPOROAKMOCTL XAOPHUCTOro Kamms, Cm.

3a pesyabTaT HCNLITAHMA NPHHHMAIOT cpeanee apHdMeTHISCKOe ABYX NAPALITLHEX Onpeaene Huil,
Pesynutar okpyrasior go 0,001,

3.5, Jns onpeaeneHus YASALHOIO MICKTPHUECKOTO CONPOTHEACHUA (NPOBOAMMOCTH) 21EKTPOINTA
(p,) HIMEPHUTEILHBLIE MIEKTPOALI AUYCHKH NPOMBBAIOT AMCTHUIHPOBAHHON BOAOH, 3aTeM J/IEKTPOIHTOM,
nocie 4Yero ONYCKAT B CTAKAH € WIEKTPOIUTOM M BLUIEPKHBAIOT B TepMOCTATe NPH Temneparype
(25,0+£1,0) °C B Teuenne (10£1) Mun. 3areM NpoOBOAAT U3MEPEHHS.

YaeapHoe 31eKTPHYECKOE CONPOTHRICHHE (MPOBOJAHMOCTL) WICKTPOIMTA (p,) B OM-CaHTHMETpax
BRIMHCIANIOT no dopmyie

(3)

rae G, — MeKTpHYecKas NPOBOAMMOCTS eKTpoinTa, Cm;
R, — 2nekTpuyeckoe ConpoTHiIeHHe 2ieKTpoanTa, Om;
K — KOMCTAHTA HIMEPHTEIBHLIX IEKTPOIOB, cM ™ .
3a peayanTar NPHHUMAIOT cpeatee apuhMeTH ecKoe TPeX NapaLiebHLIX OnpeaeaeHiii, oKpyrienHoe
A0 Henoro yucha.

4. IPOBEJAEHHE MCITBITAHMH

4.1. lNepea nposenexiteM HCMLITAHHA KOHTAKTHYIO NOBEPXHOCTEL MEKTPOIOB NPOTHPAIOT CITHPTOM.

4.2. Henuimanus nposoaat npu remneparype (25.045,0) “C. [Ina noasepxanua 3azanHoil Temnepa-
TYPH MOXKET NPHMEHSTLCH TEPMOCTATHPOBAHME WIEKTPOAHOrO YCTPOUCTBA B CYLWIMALHOM wuKady i
oborpes BOIAYXOM MYyTeM UHPKYIALMK ero Yeped pyballky TerLIoHOCHTENA M3 TePMOCTaTa.



