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OCOBEHHOCTH BAPHQECKOrO K03<1><I>HIJ,HEHTA 
3JIEKTPOCOTIPOTHBJIEHHH BEmECTB CO CTIHHOBbIM 

YTIOPJIP;OlJEHHEM v. ' 
W. P. (,:..-&t ch. ct~n.. "" I n~ 
H. it. rpa:Jlcoammna 

llccJIe~oBaHO BJllIlIHlIe BceCTopoHHero r~pOCTaTJI1IeCKOrO CmaTITlI Ha ::lJIe KTpIl'IeCKOe 
COilpOTHBJIeHile ~eppOMarHilTHoro coe~emIlI CrTe II aHTIT<peppOAJarHlITHOro coe~HHe
HHlI MnTe. llSMepeHIIH IIpOBO~JIIICI. JlaK BMme, TaK Ii IIIDRe Te!.llIepaTyp ITX MarHnTIlhlX 
rrpeBpam;eHHH (Elf = 65° C II TN = 37° C). IIPII lIepexo~e B lIapaMarHlITHOe COCTOlIHlle 
Ha6JIIO~aeTCJI peSKoe Il3MeIleHIIe 6apJI1IeCHIIX IW3<PtPI11l;HeHTOB tlJIelGpOCUlIpOT l1BJI'I}HlllI, 
CBJISaHHOe C HapymeHIIeM OIIITHOBOrO lIopH~Ka B tlTIIX Bem;eCTBax. 

BBeAeHue 
B lmTepBaJIe lp;a'BJIeImH npHMepHO p;o 10000 ne/cM2 H ROMHaTHhlX TeMne

paTypax 6apH'IeCRHIT R03<p<pHI~HeHT ::meRTpH'leCROrO COnpOTHBJIC3<HHH nop;aB

J.[HIo~ero 60JIhnmHCTBll MeTaJIJI'OB RMeeT oTpHD;aTeJIhHhlIT 3HaR [1]. B CBH3H 

C 3THM MeTaJIJIhl, y ROTOPhlX 3JIeRTpH'IeOROe conpOTHBJIeHHe nop; BJIHHHHeM 

BceCTopOHHero rHp;pOCTaTII'leCROrO cmaTHH YMeHhmaeTCH, HOCHT Ha3BaHHe 

(<HOpMaJIhHhlX» MeTaJI.r ) B. TeopeTH'leCRH <!TOT 3<p<peRT 06'hHCHHeTCH II3MeHe

HIH~M CHJI Jl3anwp;eiicTBHH Memp;y 8JI8KTpOHaMH H ynpyrHMH ROJIeOamIHMH 

RpHCTaJIJIH'leCROH pemeTRH, 06YCJIOBJIeHHhlM TeM, 'ITO BHellIHee p;aBJIeHHe npH

BO)WT I< TIOBhIilleHHID xapaRTepIIICTH'IeCIWH Tellme.paTyphl )J;e6aH. 113MeHeHHe 

XapaR.Tepa 3HepreTH'IeCHOrO 'oneHTpa HOCHTeJIeii TOR a H BH)l;a nOBepX'HO,CTH 

<DepMH p;OJImHO npOHBJIHTh'CH ;:J:JIH 3TIIX MeTaJIJIOB npH 3Ha'IHTeJIhHO 60JIee Bhl

CORHX ;:J:aBJIeHHHX. 

MeTaJIJIhl, IIMeIO~He 'I10JIOmHTeJIhHhIH 3HaI{ 6apH'IeOROrO H03CP<PHD;He.H'l'a 

SJIeRTpO'corrpOTHBJIeHHH, IIpHHHTO C'IHTaTh «aHOMaJIhHhlllfH». YBeJIIPIeH'He 3JIeR

TpH'l~CHOrO conpOTHBJIeHHH 8THX MeTamWB C p;aBJI8'HHeM: 06'hHCHHIDT [2. 3] 

H3MeHeHHeM HX 3JIeRTpOHHOH 3HepreTH'Ie~I{OH 'CTPYI<TY'PhI, o6YCJI()I]meHHOe lfeM, 

"ITO BceCTopOHHee CmaTIle npHBOJJ:HT I{ H3MeHeHHID B nepeRphlTHH pa3JIIl'IHhlX 

3HepreTH'IeClUIX nOJIOc. IIoMHMO Li, Ca, Sr, Ba, Bi H Sb, nOJIOmHTeJIhHhIH SHat( 

6apH'leCROrO R03<P<PHD;HeHTa 8JIe.nTpoconpOTHBJIeHHH 'Y = R-1dR I dP HMeIDT 

<peppoMarHHTHhle CnJIa'BhI, y IWTOPhIX Ha6mop;aeTcH CHJIhHaH 3aBHCHMOCTh TeM

rrepaTyphI RropH OT p;aBJIeHHH: CrTe ['*] H HHBapHhle CnJIaBhl Fe - Ni [ 5]. IIo-

8TOMY MomBO 6LlJIO OmH;:J:aTh, 'ITO aH'OMaJIhHhIH 3HaR y B YI<a3aBHhlX CnJIaBaX 

06YCJJOBJIeH, rJIaBHhlM oopa30M, H3MeHeHHeM npH 'BceCTopOHHeM Ic,maTIHI Mar

HHTHOrO ICOC'l'OHHHH CllJlaBa - H3M8'HeHHeM lonOHTaRROIT HaMarHH'IeHHOCTH H 

TeMnepaTyphl RIOpH. B CBJl'3H C 3TIIM npe,lJiCTaBJIHeTCH HHTepeCHhIllf IICCJIe;:J:O

BaTI:. Be~eCTBa C paSJI'H'IHLtM THnOM CIIHHOBoro ynopHp;O'IeHHJI, HMeID~~e paa

Hhle 3HaHH 3<p<peRTa de! / dP (cMe~eHHH TeMIIepaTYP lIfarHHTHOrO npeBp~e
HHH HO;:J: ;:J:aBJIeHHeM) H B'bIJIBHTp oco6eHHOCTII 6apH'leCI{ITX IW3<P<PHD;HeHTOB 

3JIeRTpOConpOTHBJIeHHH P;JIJI 3THX CJIY'laeB. 

B HaCTo~eH pa60Te npHBO;:J:HTCJI peaYJIhTaThI HCCJIep;OBaHIIJI IBJIHHHHH Bce

CTopORHero 'cma'rHJI Ha 3JIeRTpH'IeC'ROe conpOTHBJIeHHe <pepPOMarHHTHoro coe

;:J:HHeHHH CrTe, HMeID~ero OTpJlD;aTeJIhHhIH aHaR de, / dP 'H aHTH<pepPollfarHHT

Horo COep;1l:HeHIIH MnTe, y ROToporo TeMnepaTypa HeeJIJI C :n;aBJIeRneM paCTeT, 

T. e. dT N / dP IIOJIOmHTeJIhHO [6]. B 060HX cJIY'IaHx II3MepeHHH IIPOBOP;HJIHCb 

RaR BhlIDe, TaR H HJlme TeMnepaTYP MarHIITHhIX npeBpa~eHHrr YRa3aHHhIX coe

~JlHeHHH. 



1258 M. II. rpamp;amoma 

BceCTopOHHee rHp;pOCTa'Nl'IeC-KOe CmaTHe 06pa3n;a OC~eCTBJIHJIOCb B Ka
Mepe 'BhrCO~Oro i)J.aBJIeHHH; c.pep;orr, nepep;arom;err p;aBJIeHHe, ,CJIymHJIa 50-:rrpo
D;eHTHaH 'CMeCb TpaHC<pOpMaTOpHOrO Ma'CJIa 'c KepaCHHOM. MeTOp;HKa H3'MepeHHH 
3JIeKTpOCOrrpOTHBJIeHHH, TeMIJIepaTypDI H p;aBJIeHHH 6hIJIa aHaJIOrH'IHa OmIOaH
jj OH HaMH paHee [ 4]. 

1. ,ll;aHHDIe H3MepeHHH rro BJIHHHHro p;aBJI8HHH Ha ,3JIeKTpH'IeCIWe corrpOTHB
JIeHHe CrTe npH pa3HDIx lTeMIIepaTYPax .rrpep;CTaBJIeHDI !Ha ;PHe. 1. 113 ;rpa<pHKOB 
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P, He/CH! 

BHP;HO, 'ITO H3MepeHHH, npOBep;eHHble rrpH 
rrOBDIIIIeHHH H rrpH nOHHmeHHH J];aBJIeHHH, 
He p;aroT CTporo op;HH·aKOBhIX pe3YJIbTaTOB. 
IIpH MaJIhIX :n;a'BJIeHHHX H3:6JIIOp;aeTCH rH
CTepe3HC, ROTOPhIH rrpH'BOp;HT R He06paTH
MOMY nOBDImeHHro HCxO!l:Horo 3Ha'IOOHH 
corrpOTHBJIeHHH, 'COCTaBJIHIOm;eMY ~ OT
AeJIhHDIX CJIY'IaHX 4-5 %. B 'CBH3H C 3THM 
BhI'IHJCJIeH;HH 6apH'IeC'KOrO K03<P<PHD;HeHTa 
3JIeKTpOCOIIipOTHBJIBHHH rrpOBOp;HJIDCb, Ha
'IDHaH c 1500 l'j,z/cJ.t2; pa·cxomp;eHHe rrpH
Moro 1I 06paTHoro xop;a (l{PHBbIX R (P) 
B 06JIacTH p;aBJIeHHH 1500-5200 l'j,Z/CM2 

6DIJIO He3Ha'IHTeJIbHhlM. ROHTpOJIbHDIe H3-

MepeH;HH, npOBeAeHHDIe ilIpH nOBTopHDIX 
D;HKJIax C}K3:THH rrpH pa,3JIH'IHDIX TeM.rr&pa
Typax, ilIOKa3aJIH xopomyro BocrrpOH3BOP;H
MOCTb 06m;ero xapaKTepa IKpHBDIX R (P) . 
TeMrrepaTypa RroPH HOCJIep;OBaHHoro HaMJiI 
06pa3D;a, 'OIIpe.p;eJIeHHaH npH aTMocWep
HOM p;·a'BJIeHHH no "MaI{CH-MYMY raJIbBaHO
"lfarHHTHoro 3<p<peKTa, 6bIJIa paBHa +65

0 
C. 

li3 pHC. 1 BHp;HO, I'ITO ilIpH TeMTIepaTypax 
Pne. 1. BJIllHHHe p;allJIeHl!lJI Ha lmelt'r- BhIlle e, 3JIeKTpH'IeCKOe 'ConpOTHBJIeHHe 
]JOCOIIpOTHBJIeHlIe CrTe npH pa3HLIX 
TeMnepaTypax: 0 - np:a IIOBhlmeHHI'l TeJIJIYpHp;a xpDMa YM8HbIIIaeTCH IC PDCTOM 
p;aBJIeHHJI, • - IIpH CIDImeHI'lH p;all- AaBJIeHHH, T. e. 6apH'IeCKJilH 1W3<P<PHD;HeHT 

JIeHHJI 3JIeKTpH'IeCIWrO conpOTHBJIeHHH JilMeeT 
(IHOpMaJIhHDIH» OTpHD;aTeJIbHDIH ·3HaK. HPH TeMITepaTypax HHme e, "-lJIeKTpH
~IeCKoe COIIpOTHBJIeHHe paCTeT C AaBJIeHHeM, .T. e. '3Harr{ 'Y CTaHOBHTCH nDJIDmH

TeJIbHbIM. EcJlJil npHHHTb, I'I1'O Jil3MeHeHHe .:maKa 'Y OBH3aHO C pa3pymeHHeM 
CrrH-HDBOrO ynOPHp;O'I8<HHH 13 3TO~f COeAHHe'HHH, TO HymHo omHAaTb, 'ITO' npH-
13Me R (P) , H3MepeHHDIe 'B 'COOT'BeTC'I'Byrom;HX H!HTepBaJIaX P H T, 'BKJIIO'Iarom;HX 
TeMilIepaTYPY MarHHTHDro .rrpeBpam;eHHH, B 06JI3!CTH @, p;OJImHDI HMeTb ManICH
MyMh!. li3MepeHHH, npane:n;eHHble npH TeMITepaTYpax 50,2 -II 40° C xopomo nop;
TBepmp;aroT 3TO (pHC. 1). P.aHee HaMIl UhIJIO nOKa3aHO, 'ITO TeMnepaTypa IUoPH 
TeJIJIypHAa XpOllfa O'IeHh "CHJIbHO nOHHmaeTCH C AaBJIeHHeM: de, / dP = 
= 6,2.10-3 zpafJ· l'j,Z-1. CM2 [4]. CJIep;OBaTeJIbHO ef , paBHaH IIpH aTMoo<pepHOM 

p;aBJIeHHH 65° C, IJIOHHmaeTCH IIpH P = 2500 l'j,z/ CM2 p;o 50° C, a npH 

P = 4000 l'j,z/ CM
2 TO'IKa RroPH panHa 40° C: li3 KPHBhIX, npHBep;eUHDIX Ha 

pHC. 2, BHAHO, 'ITO B yna3·aHHoH 06JIaCTH p;aBJIelIHH H Te~mepaTYp npOJilCXOAJilT 
H3MeHeHHe 3Hana 6apJil'IeCKOrO K09<P<PHD;HeHTa 03JIeKT.pOConpOTH.BJIeHHH. Orrpe
p;eJIeHHe 'Y BO Bcax CJIY'IaHX npOH3BOP;HJIOCb .rrYTeM rpa,<pH'Iec-noro p;H<p<pepeHD;H
POBa,HHH iKpHBhIX R (P) / R1, rAe R1 - 3JIeKTpH'IeCKOe corrpOTHBJIeHHe rrpH 
aTMoc<pePHOM p;aBJIeHHJiI. 

RpHBDIe TeMrrepaTypHoH 3aBHCHMOCTH 'Y, 'BbI'IHCJIeHHDIe P;JIH p;anJIeHHH 
2000, 3000, 4000 H 5000 l'j,Z/CM2, npHBep;eHDI lIa pHC. 3. lis rpacpHKoB 'BHP;HO. 


