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BJAUSHUE TEMIOEPATYPbI KOJIJIEKTOPA HA CBOVICTBA
CKOJIb3SIILEINO IETOYHOIo KOHTAKTA

P. ®. bexuwes, b. U. KocrtbiieB, A. U. Cxopocnewkux

(PekomenacBaHa ceMHHAapoOM Kageap 3JeKTPHUECKUX MalluH H OOIIeh
3JIEKTPOTEXHHKH )

HMccaenoBatte BAHSHUSI TeMIepaTypbl KOJNJIEKTOpPa Ha BHJ BOJbTaMmep-
HBIX XapaKTePUCTHK CKOJIb3SLEro KOHTAKTa M, KaK CJAEICTBHE, Ha KOMMYTa-
LLHIO TIPEJICTAB/SIET 3HAUNTE/IbHBIN HHTEPEC, MOCKOJIbKY 10 HACTOSIIEr0 Bpe-
MEHH B pEIIeHHH 3TOTO BOINPOCA OTCYTCTBYET MOJHAS SICHOCTD.

JKCIepUMEHTANbHBIM IIyTeM YCTAHOBJIEHO, YTO 3aBUCHMOCTD Ma/IeHHs Ha-
NPsAKEHUsT B CKOJIB3SIIEM IE€TOYHOM KOHTAKTe OT TeMIepaTyphbl KOJJEKTOpa
HMeeT C/JA0KHBIH XapakTep. DTOT BONPOC pacCMaTPUBAETCsT HAMH C TMO3HUIUIT
MOJYNIPOBOMSANIINX CBONCTB CKOJIB3SILIEro LIETOYHOTO  KOHTAaKTa Ha OCHOBE
NPeANOKEeHHOH CXeMbl 3amenieHusi [1].

B HacTosimiei cTaThe NPUBEIEHbl Pe3yJJbTaThl HCCAEJOBAHUSA CKOJb3ALIe-
rO IIeTOYHOTO KOHTAKTa MPH Pas3/JHYHO{ TeMIepaType KOJJIeKTOpa C HCIOJb-
3oBanueM etok mapok II-8, II'-43, II'-14. Ilpu cHATHH BOSbTAMIEPHLIX
XapakTepHCTHK MOJAJNEPKHBANACH MOCTOSHHOU TeMIepaTypa KoJJieKTopa Ha
KaKJI0il TOYKE XapaKTePUCTHKH C TOMOIIbI0 mojorpesartenas. KoHTposas mo-
CTOSIHCTBA TEMIIEPATypPhbl KOJJIEKTOPA OCYLIECTBJSAJICS TEPMO3/JIEKTPHYECKHM
METO/IOM.

CraTuueckasi BoJbTaMIepHas XapaKTepUCTHKA MOJHOCTbIO OMHCHIBAETCS
AKTHUBHBIMU CONPOTHBJIEHUSIMH CXeMbl 3aMeIlleHHsl,  IpeACTaB/JACHHO Ha
puc. 1. OnpeneseHne mapaMeTpoB yKa3aHHON CXeMbl 3aMelleHHsi NPOH3BO-
JAWTCS COTJIAaCHO mpeasioxkeHnHoi B [1] meronuke. HMccnenosanue BausHHS
TeMIepaTyphbl KOJJIEKTOpPa Ha CBOICTBA CKOJb3SLIEro KOHTAKTa HeOOXOAHMO
POM3BOAHTHL AH((depeHNUPOBAHHO, TAK KaK KaKJoe CONPOTHUBJIEHNE CXe-
MBI 3aMeIlleHHsd UMeeT Pa3JHUYHYI0 (U3UUECKYIO IIPHPOLY.

Tak, xapakrep H3MeHEHHsi COIPOTHBJEHHS MOJYNPOBOMASIIEro 3amupa-
1011ero ¢J108 Rae OT TeMIepaTypbl OmpejensieTcss B OCHOBHOM IOJIYMpPOBO/A-
IHMH CBOHCTBAMH KOJIJIEKTOPHOH muieHKH. Mcxoas M3 (usnueckux CBOWCTB
MEIHO3aKUCHBIX IIOJYIPOBOAHUKOB [2], M3MeHeHHe CONPOTUBJIEHHS 3alli-
PAIOUIETO MOJYIPOBOISIIEro CJI0sI OT TeMIepaTyphl KOJJIEKTOpa onpeae/ser-
Csl CJIeYIOUIUM BbIpaKeHHeM:

B 1 1 "*
T o
Ract = Racero "y : (1)
rue _
RacTo — CONMPOTHB/IEHHE 3aMUPAIOIIEro CJIOsi TMPH YCJAOBHO BBIOPAHHOU
HH3KOfl Temmeparype (B AAHHBIX ONBITAX  INPHHATOH PaBHOIM -~
40°C) xkoJsIeKTOpa U ONpeJeseHHOH IJOTHOCTH T0Ka; &
T, — ycaoBHO npunATas abconioTHAst TeMnepaTtypa koanexropa B °K;
B — koncranra BHINpAMHTeNs, BbIparkaiollasi, €CJH OTBJEULCS OT I10-
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RPuerd

CTOSIHHBIX ~ KO03()uuuenToB, pabory Bbixoma (mas  merox I-14
B=5-103.

Ha puc. 2 moctpoeHbl 3aBHCHMOCTH CONPOTHBJIEHHA Rac OT TeMmmepary-
pol 1Jis merok OI-14 B mIMpokoM auanasoHe W3MeHEHHs  IJIOTHOCTH TOKA
(ot 4 a/cm? no 14 al/cm?). Kpusbie Roc=1(t°C) (puc. 2 — cnyomnbie JuHuK)
OJIy4eHbl 110 CTATHYECKHM BOJIbTAMIIEPHBIM XapaKTePUCTHKAM JJIsi aHOIHO-
noJsipu30BaHHON IeTKH. Paccuntas no Bblpaxkenuio (1) M3MeHeHHe COMpO-
TUBJIEHUSA Rac ¢ u3MeHeHHeM  aOCOJIIOTHOH  TeMmepaTypbl  KOJIJIEKTOPA
(puc. 2—IITPHXOBBIE JIMHUM), TOJyYaeM BIOJHE YIOBJETBOPHTEJBHYIO CXO-
anuMocTb. AHA/IM3 KPUBBIX, MPEACTABJEHHBIX HA PHC. 2, MTOKA3bIBAeT, YTO NMPH
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Mo0O0Il TOCTOAHHON TeMmIepaType KOJJIeKTOpa, HO PasJHYHBIX IJIOTHOCTSIX
TOKa, BeJTHUHMHA CONPOTHUBJEHUS Ryc 3HAUHUTENBHO OTAHYAETCSI. DTO OOBICHS-
eTCsl TeM, UTO CONPOTUBJIECHHE 3aNHpalolero caos Racr, MEHsIETCS ¢ H3MeHe-
HHEeM BeJHUYHHBI MPHUJI0KEHHOIO0 HaMpsKeHHS.

ConporuB/eHyue y4yacTKOB JBYXCTOPOHHEH MPOBOAMMOCTH KOJJIEKTOPHOI
NVIEHKH,HA3bIBA€MO€e CONPOTHUBJECHHEM YTeUKH Ry, 00YCJOBIEHO HAPYILICHHS-
MH IIJIEHKH H BKpanJ/eHusiMu rpadura. C noBblLIeHHeM TeMIepaTypbl KOJIJIeK-
TOpa BEJHYHHA CONPOTHUBJEHHS YTEUKH MPH OJAMHAKOBOH  MJOTHOCTH TOK2
3HAUHUTEJIbHO yMEeHbIIaeTCs.

Ha puc. 3 npexcraBieHa 3aBHCHMOCTb CONMPOTHBJEHHSI YTEUKH OT TeM-
nepaTypbl KOJJIEKTOpa B IIMPOKOM Juala3oHe HM3MeHEeHHs NJOTHOCTH TOKa.
3aBucumocTh Ryr=1(t°C) nosayuena ro craTiueckum BOJbTAMIEPHBIM XapaK-

Rym
omem? N
06
o Bl w
g4 \\ =220 \
ke ~ =32 0N \\
' M \
'\,-\ j=5¢-17;72 \
02 s
j.=1 c%z \\\X
| A\,
0t —1 =162 N
AR baeren

20 40 50 60 70 80 G0 100 ¢°C

Puc. 3

TepPHCTHKAM JI/IST KATOJTHOMOMSIPU30BAHHON ILETKH, CHATBIM Ha KOPOTKO3aMK-
HYTOM KoJsusiektope. M3 puc. 3 BUIHO, UTO NPH TeMIepaType KoJJeKTopa AC
80°C conporusienne Ryr Npu NOCTOAHHOH IJIOTHOCTH TOKA MeHsIeTCS Mpak-
THUECKH IO TNPSIMOJHHEHHOMY 3aKOHY. 3aBHCHUMOCTb Ry,=[(t"C) mas mnc-
cJe/I0BaHHBIX Mapok mmetok (IT-8; II'-14; AI'-43) ¢ pocraTouHoi A5 IpaK-
THYECKHX PACUETOB TOYHOCTHIO B YKA3aHHOM JMala3oHe TeMIepaTyp OIMHUCHI-
BaeTcs ypaBHEHHEM

RyT = Ryr(1 — at), (2)

rae
Ryro — compoTuB/ieHHe YTeUKH IPH HAua/lbHOIl TeMIepaType W ompeje-
JIEHHOH! MJIOTHOCTH TOKA,

t°C — TemmepaTrypa KOJIJIEKTOPA,

o — KO3((HUIHEHT, 3aBUCSAILHHE OT COPTa LIETKH.

[TIpu temnepartype koJsektopa cBbiie 80°C  JuUHEHHOCTb  KPHBBIX
Ryr=1(1°C) napyumaercsa. ITo sBJeHHe, HA HAWl B3I/IAX, OODBACHSIETCSH TEM,
YTO B 3TOM CJjlydyae peLalomuM 00pa3oM BBICTYMAIOT SIBJEHHUS 3JI€KTPOXHMH-
ueckoro xapakrtepa [3], cBsi3aHHble C H3MEHEHHEM CTPYKTYPhl aacopOupo-
BaHHON BOJSHON IJIEHKH HA KOJJeKTope 3JeKTDHYECKOH MaLIHHBI.

ConporuBienne yreuku Ryr, MPH Haua/JabHOH TeMmmeparype KOJJIEKTOpa
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{B nanubIX onbiTax paBHoi 40° C) HenuNeNHHO 3aBHCUT OT MJIOTHOCTH TOKa B
CKOJIb3sIlIeM KOHTakKTe. J[eHCTBUTEJbHO, C yBeJHUYEHHEM  IJIOTHOCTH TOKa
N4THA ABYXCTOPOHHE! NMPOBOJAUMOCTH PE3KO YBEJUYUBAIOT CBOM pa3Mephl MHo-
cpenctBoM B — ¢purTtuHra, u conporusienne Ryr, majaet no 3akony, 6,113-
KOMY K THNepG6oaIueckomy.

Haxonern, conpoTuB/eHHe MeXKAY LIETKOH H KOJIJIEKTOPHOH  MJIEHKOM
'y 3@BHCHT OT COPTa LIETKH M MEXAaHMKH KOJIJIEKTOPHO-IeTouHoro yana. Kak
NOKa3aJH HCCJAe0BaHUs TEMJOBBIX YCJOBHH Ha KOJJIEKTOpe 3JeKTPHUECKO
MaUIMHbl, CONPOTHUBJIEHHE Ty BO3pacTaeT C MOBBILIEHHEM TeMilepaTypbl KO.-
JIEKTOpa, 4TO OObsICHSIeTCSl YXYAIIeHHeM MeXaHHYeCKOTO COCTOSIHHSI MOCJe-
Hero (yBesiMYeHHE KCHEHTPHCHTETA M 3JJIMITHUYHOCTH KOJIJIEKTOpa, a TaKKe
NOBbIIIEHHEe YPOBHSI BBICTYNAHHSl U 3amnajaHusl OTAEJ]bHBIX KOJIJIEKTOPHBIX
njactul). CHATHe npoduI0rpamMM KOJJIEKTOpa C HCI0JAb30BaHHeM NMPOdHIIO-
MeTpa C eMKOCTHLI'i JaTUHKOM IpPH pa3JjHUYHOU TeMmIepaType IIOKa3blBaer,
4TO pesbed KOJJeKTOpa NpeTepreBaeT 3HAUUTE/AbHble H3MEHeHHs NpPHUYEM
HauuHasd ¢ remnepatyp 80—100°C, 3T H3MeHeHHUS SIBJASIOTCH HeoOPaTHMbIMH.
OGpa6oraHHbie 0 METOAHKE, U3J0KeHHO# B [4], mpoduaorpammer mokassl-
BAIOT, YTO C TOBBILIEHHEM TeMIepaTypbl aMIJIUTyAa HapylIeHHH npoduss
KOJIJIEKTOpPA YBeJHUYHBaeTcs (B AHanasoHe 0OpaTHMbIX H3MeHEHMi mpoduis)
NpakTHUeCKH TpsAMogauHeiiHo. Kak mokasanau ucciaeioBanusi npo@uaorpaMm
Npyu pas3/juyHOil TeMmrepaType, HauOOJbLIYIO A0JI0 06miero 605 KOJJIEKTOpa
COCTaBJIsIET TPEThbsl TAPMOHHKA. VI3MeHeHHe CONpPOTHBJ/IEHHS Ty, 00YCIOBJIEH-
HOE MOBBILIIEHHEM paAHaJbHBIX KOJEOAHUII IIETOK NMPHU MCKAKEHHH MPOduIs
KOJIJIEKTOPA C yBEJMYEHHEM TeMMepaTyphl, ompeessercs corjacHo [4] am-
NJANTYA0H M YacToToil HauboJiee BBIPA’KEHHOH IapMOHHYECKOH COCTaBJIsiiO-
el npopus.

Ha puc. 4 nmpeacrapjieHa 3aBUCUMOCTb COINPOTHBJIEHHS Iy, OT TeMmiepa-
TYDPHl KOJJIEKTOpa AJsi pas3jnuHbiXx metok (II-8; dI-43; II'-14), noayyen-
Hasl C HCMOJb30BaHHEM CTATHUECKHX BOJIbTAMIEPHBIX XapaKTEePHCTHK, CHSI-
ThIX Ha KOPOTKO3aMKHYTOM KOJJIEKTOpe. YMeHbUIeHHe COINPOTHBICHUS
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T, VUHTBIBAsl MaJblil OTPHIATETbHbIH TeMIepaTypHblil Kos¢pduiuent rpadu-
tTa (a=—0,00105 1/°C), nesnaunTeJbHO, MO3TOMY pelllaioulee BJAHSHHE HA
BEJHYHHY H XapakTep M3MEHEHHsI CONPOTHBJ/IEHHS Iy NPH MOBBLILIEHUH TeM-
nepaTypel OKa3biBaeT MeXaHHYECKOe COCTOSIHHE KOJIJIEKTOpa. YMECTHO OTMe-
THTb B 3TOW CBfI3U, YTO, €C/JIH HCIOJb30BaTh NpelJaraeMyio CXemy 3amelle-
HUSA CKOJB3SIIEero UeTOYHOTO KOHTAKTa /8 aHaJju3a pe3yJbTaTOB HCCJIEL0-
BaHMil, npoBeaeHHbIXx Volkmann [5] Ha MeZHOM KOHTAaKTHOM KOJble C
aKCHaJbHBIMH KaHaJ/JaMH, TO CONPOTHUBJIEHHE Ty B 3TOM CJlyyae OCTAETCS MO-

14* 211



CTOSiHHBIM NPHU MOBBILICHUH TEMIEPATYPhl KOMIEKTOPd, TdK KakK HapyLIeHHe
npodu/Isi KOHTAKTHOTO KOJIbIla He3HAYHTEJBHO.

Kax BuaHo u3 puc. 4, 3aBUCHMOCTb CONPOTHBJIEHHS Iy OT TEMIepPaTypbi
KOJIJIEKTOpA JIJIs1 PA3JIMUHBbIX COPTOB IUETOK MPaKTHUECKH MPSMOJHHENHA 1 B
nHanasone oOpaTUMbIX HapPYIHIEHHI NPOQHU/IA KOJJIEKTOPa MOMKET OLITL Oll-
peJesieHa BbIparxkKeHHEM

I = Tuo(1 + KAL), : (3)

rae
Tmo — COMPOTHBJIEHHE MEXKAY IIETKOH H KOJJICKTOPHOU IJIEHKOH mpH
HayaJbHOHl TeMIeparype KOJJIeKTOpa, 3aBuCsILiee OT COPTa ILETKH
H MEXaHHKH KOJIJIEKTOPHO-LIETOYHOTO y3/1a MPH HAuaJbHOH TeMIie-

patype KOJIJIEKTOPa;

k — Ko3(@uIHeHT, YUHTHIBAOLIUII HapylUleHHe NPOGHIs KOJJIEKTopa

IpH HM3MEHEHHH TeMIepaTyphl;

At—npupamenue temnepatrypsl B °C.

Takum o6pasom, Mpu H3BECTHOM XapakTepe H3MEHEHHsI OTHAe/LHBIX mapaMer-
pPOB CXeMBl 3aMeleHHsI OT TeMIepaTypbl MOXKHO ONpeJIeJHTb 3aBUCHMOCTb
MOJHOTO CONPOTHBJEHHSI CKOJIB3SILEr0 KOHTAKTa M MaJeHHusl HaNpsKeHH
MeKAy LIEeTKOH COOTBETCTBYIOLIEH MOJIIPHOCTH H KOJIJIEKTOPOM IMPH H3MEHe-
HHHM TeMIepaTyphbl MOCJIEIHETO.

B Ta6s. 1 npeacras/ieHsl pe3yabTaThl pacyera MepexoJHOTO COMPOTHB-
JIeHHS] CKOJ/Ib3SILEero IEeTOYHOTO KOHTAKTA MPU U3MEHEHHH TeMIIepaTyphl KO-
JIEKTOpa B IUHPOKOM JHamna3oHe. Pacuer mpoBejeH pasaesbHO /s aHOAHO
H KaTOJAHOMOJIIPH30BAHHOM IIETOK TPH PA3NHYHON MJIOTHOCTH TOKA.

Ha puc. 5 npezncraBieHsl MOCTpOeHHbIE MO pe3y/JbTaTaM pacuera 3aBH-
cuMocTH Upa={(1°C) u Ux=1(t°C) gasa werok I3I'-8 nmpu NJIOTHOCTAX TOKA
B KOHTakTe 3 U 13 a/cm? AHanu3 NOJyUEHHBIX JaHHBIX NG3BOJsET O0BACHUTH
CJIOKHBIH XapaKTep H3MeHEeHHS NePeX0JHOTO CONPOTHBIIECHHUS ILeTKAa—KOJIJIeK-
TOp IpH MOBBHILIEHHH TeMmIepaTypbl. [lepBoHauasnboe yMeHLIIEHHE CONPO-
THBJIEHHA 00YC/JAOB/JICHO PE3KUM CHHXKEHHEM BeJHUHHBI COMPOTHBICHHN Rac U
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Tabanuama:t

tC 40 ‘ 50 l 60 I 70 I 80 ‘ 90 l 100 \110 ‘ 120 ] 130 ’ 140 l 150 j_jr)

e
Roi 0,03 0,15 0.1 0,08 0,05 0,035 003 0,027 0,025 0,023 0,021 0,02 3.9
on 0,08 0,055 0,04 0,03 0,023 0,02 0,018 0016 0,015 0,015 0,015 0015 132
Ryx 0,18 0,12 0,085 0,07 0,057 0,052 0,05 0,049 0,045 0,044 0,043 0,042 3,3
on 0,08 0,065 0,05 0,044 0,035 0,032 0,031 0,03 0,028 0,027 0,026 0025 133
l‘}_cf_%_ 0,11 0,067 0,046 0,038 0,0266 0,021 0,018 0,017 0,016 0,015 0,014 0,013 3,3
T 0,04 0,03 0,022 0,018 0,014 0,012 0,011 0,0105 0,0098 0,0096 0,0095 0,0094 13,9
- 0,03 0,038 0,045 0,05 0,06 0,067 0,075 0,082 0,09 0,097 0,106 0,114 S
R4 014 0,105 0,091 0,088 0,086 0,088 0,093 0,099 0,106 0,112 0,12 0,127 3.3
i 0,07 0,068 0,067 0,065 0,074 0,079 0,086 00925 0,0998 0,1066 0,1155 0,1234 13,3
R 0,21 0,158 0,130 0,120 0117 0119 0,125 0131 0,135 0,141 0,149 0,156 3,3
o 0,11 0,103 0,095 0,094 0,085 0,099 0,106 0,112 0,118 0,124 0,132 0,139 133



Ry: ¢ moBbienneM TemmepaTyphl, 4To HanGoJ/ee XapaKkTePHO BBIPAKEHO MPH
HeOOoJ1bIIoN MIOTHOCTH ToKa. [Tpu Temneparype kosnexropa Beite 80—100°C
3TH CONPOTHBJ/IEHHS MPAKTHYECKH OCTAIOTCS MOCTOSIHHBIMH U HE3HAUHTEJbHbI-
MHu 1o BennunHe. ITosroMy u3MeHeHHe Pe3y/IbTHPYIOHIETO0  COMPOTHUBJEHHS
CKOJIb3AILEro LIeTOYHOTO KOHTAKTa NPH BBICOKHX TeMIlepaTypax KOJJIEKTOpa
B OCHOBHOM OIIpe/JeJ/sieTCs] COMPOTHB/IEHHEM Ty [{efiCTBUTEIBHO, O MOBLILIE-
HHEM TeMIepaTypbl BOJbTAMIIepHble XapaKTePHCTHKH HMEIOT TEeHAEHIHIO K
cupsimienuio u npu temneparype 80—100°C npubauzkaooTess K OpsiMoli Jiu-
Huu. B 3tom cayuae conpoTHBaeHHS Rac M Ryr, onpenensiiomue HequHE-
HOCTb BOJIbTAMIIEPHOH XapaKTEePHCTHKH, HAarKe MPH HeGOJBIIOH IJOTHOCTH
TOKAa HACTOJIbKO MaJbl, UTO He OKa3blBAIOT CYLIECTBEHHOTO BJnsHus. [ToJy-
IPOBOJAALIME CBOHCTBA KOJIJIEKTOPHOM MJEHKH TPH AaJbHEeHIleM MOBLILIEHHH
TeMIepaTtyphbl KOJJIeKTopa HapyILIaloTCs U KOHTAKTHOE MaJeHue HampsizKeHUs
MEKJy IleTKaMHu OOeMX TOJISIPHOCTEH M KOJIJIEKTOPOM OINpeessieTcs] BeJsH-
urHOM Iy He cayuaiino mostomMy passnuue BObTAMIEPHBIX XapaKTEPUCTHK,
BbI3BAHHOE MOJISIPHOCTBIO, HauboJsiee Pe3KO NPOSIBISETCS NMPHU HU3KHX TeM-
neparypax KoJsekropa. HeoOXoauMo OTMETHTb, UTO 3HAUMTEJNbHOE YBe/H-
YeHHe KOHTAKTHOTO CONPOTHBJEHHUS NMPU BBICOKHX TEMINEPATypax KOJJIeKTO-
pa (cebime 100—120°C) oOBsACHAETCS TOJIBKO YBeJHUYEHHEM COMPOTHBJIEHHA
Iy, TaK KaK B JAaHHOM cJydae He TOJbKO He MPOHCXOIHUT HHTEHCHBHOro 006-
pa3oBaHHs KOJJIEKTOPHOI MJIEHKH, Kak yka3biBaercs: B [6], HO u «BbIrOpaeT»
HMeIoascs. :

Takum obGpasom, nmpoBeJeHHblEe HCC/IETOBAHUST MapaMeTPOB CKOJb3ALIL-
[0 KOHTAKTa IIPH H3MEHEHHMH TeMmIepaTyphbl KOJMJEeKTOpa Ha OCHOBe Mpeao-
JKEHHOII CXeMbl 3aMelleHHs] MO3BOJISIOT He TOJbKO OOBSCHHTb CJIOMKHBII Xa-
pakTep MepexoaHOro CONPOTHUBJEHHS W MaJeHHs] HAMPSIXKEHHsT B CKOJIb3SILIeM
KOHTAKTe, HO U NPOH3BOAHUTH HX pacuer.

BbiBO A BI

1. [Ipennaraemass cxema 3aMellleHHS] CKOJB3SIUIEro MIETOYHOTO KOHTAaK-
Ta M03BOJIsIeT ONpPeAeJHTh BJAHSIHHE TeMIepaTyphl KOJIJEKTOpa Ha BHJ BOJBT-
aMIepHbIX XapaKTepHCTHK.

2. T1pu nuskoit remneparype koJanexkropa (xo 50°C) BosbTamnepHas xa-
PAKTEPHCTHKA CKOJIb3SLIero KOHTAKTa OINpe/e/sieTcss B OCHOBHOM HEJHHE-
HBIMH CONPOTHBJAEHUAMH Rac M Ryr, BeIHUHHA KOTOPBIX C MOBBIIIEHHEM TEM-
nepatypbl yMeHblIaeTCs.

3. ConpoTHBJEeHHE Ty C TMOBBIIIEHHEM TeMIepaTypbl Bo3pacraer  (uTo
00BACHSACTCS HApPYLIEHUSIMH MEXaHHUECKOTO COCTOSHHS KOJIJIEKTOpa) M MpPH
temneparype cBbilile 80°C cra”HoBuTesi onpenenstomum. [TosToMy KOHTaKT-
HOe MmaJeHue HanpsiKeHusl, JOCTHIHYB npu temmneparype 70—80°C MunuMasb-
HOTO 3HAUeHMS, TPH JajbHelIeM MOBBILIEHUH TeMIepaTypbl yBeJHYHBAETCH.
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