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TaK )l{e, KaK B [3], nOKa3bIBaeT, liTO B 3aBHCHMOCTH OT 3HalleHHH napa

MeTpOB p' H n 3aBHCHMOCTb 1'] OT P MO)l{eT 6bITb KaK MOHOTOHHOH, TaK 

H HeMOHOTOHHOii; )l.aBJIeHHe MO)l{eT KaK YBeJIHlIHBaTb CTeneHb nOp5I)l.Ka 1'], 
TaK H YMeHbIlIaTb ee. B CJIYlIae HeMOHOTOHHOrO H3MeHeHH5I 1'] C )l.aBJIeHH

eM OKa3bIBaeTC5I B03MO)l{HbIM n05IBJIeHHe )l.BYX TOlleK ¢a30Boro nepeXO)l.a 

nOp5IlI.OK - 6ecnOp5I)l.OK npH MOHOTOHHOM H3MeHeHHH )l.aBJIeHH5I. 

ITpoBe)l.eHHa5I lIHCJIeHHa5I oueHKa nOKa3bIBaeT, liTO npH 3Ha-

QeHH5IX I n I = 1 BeJIHtIHHa )l.aBJIeHH5I p' OKa3bIBaeTC5I nOp5I)l.Ka 

105 amM. a cMeIUeHHe TeMnepaTypbI nepeXO)l.a COCTaBJI5IeT 10-3
_ 

10-2 
c.paa.Kr l . CM2, 'ITO no nOp5I)l.KY BeJIHlIHHbI corJIacyeTC5I C 3KC

nepHMeHTaJIbHblMH .1I.aHHbIMH [6], IlOJIYQeHHbIMH )l.JI5I CnJIaBOB Mg3Cd H 

Cd3Mg. COrJIaCHO 3THM )l.aHHbIM B CnJIaBe CdsMg YBeJIHlIeHHe To C )l.aB

JIeHHeM HMeeT HeJIHHeHHbIH xapaKTep . ITO)l.06HbIH XO)l. 3aBHCHMOCTH 

To OT p, KaK BH)l.HO H3 ¢oPMYJIbI (10), MO)l{eT 6bITb B CIlJIaBe C p' < 0 
H n < O. B TaKOM CnJIaBe B COOTBeTCTBHH C pa3BHToH TeopHeH MO)l{HO 

O)l{H)l.aTb, liTO YBeJIHtIeHHe )l.aBJIeHH5I MO)l{eT npHBeCTH K nepeXO)l.Y H3 

HeynOp5I)l.OlleHHOro B ynOp5I)l.OlleHHOe COCT05IHHe, O)l.HaKO n05IBJIeHHe 

)l.BYX TOlleK ¢a30Boro nepeXO)l.a HeB03MO)l{HO. KpOMe Toro, B CIlJIaBe 

C p' < 0 H It < 0 BHelliHee )l.aBJIeHHe )l.OJI)I{HO CMemaTb KPHBYIO 3aBHCH

MOCTIi 1'] OT T B CTOPOHY 60JIbIlIHX 3HalleHHH 1']. 
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HccnEAOBAHHE BnHSlHHSI BbiCOKOrO AABnEHHSI 
HA YnOPSlAO'lEHHE CnnABOB MgCda H CdMg3 

H. n. rpa>Kp,aHKHHa, A. A. CMHPHOS, 10. C. 6epCeHes 

Iv. f. C r- (L t/' d 4.. n k " f) !L-

,4,11. S'rn,'rnoV 

Y/A. S. g e r- 5 e he V 

B nOCJIe,ll.hee BpeMH 6blJla pa3BHTa TeopHH [1], H3 KOTOPOH CJIe,ll.yeT 

pH,lI. HOBbIX 3CfxjJeKTOB, onpe,ll.eJIHIOIII.HX BJIHHHHe ,lI.aBJIeHHH Ha <pa30Bble 

nepeXO,ll.bI nOpH,lI.OK - 6eCnOpH,lI.OK . l1MelOIII.HXcH 3KcnepHMeHTaJIbHbIX 

,lI.aHHbIX [2] )l.JIH npoBepKH BbIBO,ll.OB 3TOH TeopHH HBHO He,ll.OCTaTOtIHO. 

B CBH3H C 3THM npe)l.CTaBJIHIOTCH HHTepecHbIMH 3KcnepHMeHTaJIbHbie 

HCCJIe,ll.OBaHHH B 3TOH 06JIaCTH . 

B HacToHIII.eH pa60Te npHBO)lHTCH peaYJIbTaTbI OilbITOB npH BbICOKHX 

,lI.aBJIeHHHX CIIJIaBOB MgCda H CdMga. l1cCJIe,ll.yeTcH xapaKTep H3MeHeHHH 

TeMnepaTypbI ynopH,lI.OtIeHHH B 3aBHCHMOCTH OT ,lI.aBJIeHHH. Bbl60p 

CIIJIaBOB 6bIJI 06YCJIOBJIeH TeM, tITO OHH HMelOT cpaBHHTeJIbHO HH3KHe 

TeMnepaTypbI ynopH,lI.OtIeHHH e. 113MeHeHHe e npH BceCTopOHHeM CLKa

THH Onpe,ll.eJIHJIOCb no H306apaM TeMnepaTypHblX 3aBHCHMOCTeH 3JIeKTpO

conpOTHBJIeH'HH, H3MepeHHbIX npH pa3JIHtIHbiX ,lI.aBJIeHHHX. BceCTopOH

Hee rH,lI.pOCTaTHtIeCKOe C}!{aTHe o6pa3u.a OCYIII.eCTBJIHJIOCb B KaMepe, r,ll.e 

,lI.aBJIeHHe C03,l1.aBaJIOCb C nOMOIII.blO KOMllpeCCopa CHCTeMbI BepeIII.arHHa 

H MYJIbTHIIJIHKaTOpa, n03BOJI5IIOru.ero nOJIytIaTb MaKCHMaJIbHble ,lI.aBJIe

HHH ,lI.O 12000 KT /CM 2; Cpe,ll.OH, IIepe,ll.alOIII.eH ,lI.aBJIeHHe, CJIY2KHJIa CMeCb 

TpaHc<popMaTopHoro MaCJIa C H30neH'TaHOM . MeTO,ll.HKa H3MepeHHR 3JIeK

TpOCOnpOTI-IBJIeHHH, TeMnepaTypbI H ,lI.aBJIeHHH aHaJIOrHtIHa onHcaHHoH 

HaMH paHee [31. 
Ha pHC. 1 npHBe,ll.eHa TeMrrepaTypHaH 3aBHCHMOCTb 3JIeKTpOCorrpo

THBJIeHHH CIIJIaBa MgCda, nOJIytIeHHaH npH pa3JIHtIHbIX ,lI.aBJIeHHHX. 

TeMnepaTypa ynopH)l.OtIeHHH (9 Onpe,ll.eJIHJIaCb no H3JIOMY KpHBbiX 

P (T). 113 rpa<pHKOB BH,lI.HO, tITO npH aTMOC<PePHOM ,lI.aBJIeHHH (CM. pHC. 1. 
KpHBa5I 1) e = 940 

C H C POCTOM ,lI.aBJIeHHH 3aMeTHO YBeJIHtIHBaeTcH. 

PHC. 2 HJIJIIOCTpHpyeT 3aBHCHMOCTb e OT ,lI.aBJIeH'HH : npH P < 
< 5000 KT /CM 2 (9 JIHHeHHO MeHHeTCH C ,lI.aBJIeHHeM, CMeIII.eHHe TeM

nepaTypbI ynop5l,ll.OtIeHH5I no,ll. .n.eHCTBHeM BceCTopOHHero C2KaTHH npH 

3TOM paBHO dEJ/dP = 2,4 . 10-3 c.paiJ· K11 . CM 2, B 06JIaCTH 
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60JIee BbICOKHX .n.aBJIeHHH Ha6mo)l.aeTC5! HeJIHHeHHblH XO.n. CPYHKUHH: 

e (P). 
AHaJIOmqHble H3MepeHH5!, rrpOBe)l.eHHble co CrrJIaBOM MgaCd, rro-

3BOJIHJIH Orrpe)l.eJIHTb CMelll.eHHe TeMrrepaTypbI yrrOp5!)l.OqeHH5! H )l.JI5! 3TO

ro CrrJIaBa: d8jdP = 3,3 . 10-3 epaa . K.,I . CM2. B 3TOM CJIyqae 

BO BCeM HCCJIe)l.OBaHHOM HHTepBaJIe )l.aBJIeHHH Ha6mo.n.aeTC5! JIHHeHHbIH 

p.'O·~OM POCT CPYHKUHH e (P). ,UJIH~CrrJIaBa Mg3Cd 
70 HMeeT MeCTO xopowee COOTBeTCTBHe H3JIO

MOB KpHBbIX P (T) H P (P), CPHKCHPYIOIlI.HX 

4 TeMrrepaTYPY nepexo.n.a H .n.aBJIeHHe rrepe-
l----+-----t-,.,..-d<~ XO)l.a . B 060HX cJIyqa5!x pa3pyweHHe yrro

20'-----'----'----' 
50 100 T,°C 

PHC. 1. TeMnepaTYPHble 3a
BHCHMOCTH 3J1eKTpOConpo
THBJleHHlI CnJlaBa MgCd3: 

1 - npH 3TMoctPepHoM A3SJle
HUH; 2-npH p = 1600 "rlc~t'; 
3 - npH P = 2450 " rIc",' ; 
4 -npH P = 4900 "r ICAt' . J 

pH.n.OqeHHH cOrrpOBO>K)l.aeTCH YBeJIHqeHHeM 

3JIeKTpHqeCKOrO corrpOTHBJIeHHH, He3aBHCH

MO OT Toro Bbl3BaHO JIH OHO TeMrrepaTy poH 

110 r-- -f--i""--f-- --j 

90'--__ ~ __ L-~~ 
4. 8 p./O~ Kf7CM2 

PHC. 2. 3aBHcHMoCTb TeM

nepaTYPbl ynopllJ\OlleHHlI OT 
.!l.aBJleHHlI. 

HJIH .n.aBJIeHHeM. I1HTepecHO OTMeTHTb TalOKe, qTO B 06JIaCTH TeMrrepaTYP 

T <8 H T > e 6apHtIeCKHe K03qxpHUHeHTbi 3JIeKTpOCorrpOTHBJIeHHH y= 
= p-I dpjdP HMeIOT pa3Hble 3HaKH. B yrropH)l.OtIeHHOM COCTOHHHH y OT

pHuaTeJIbHO, a B pa3yrropH)l.OqeHHOM COCTOHHHH 'V HMeeT nOJIO>KHTe.TIbHbIH 

3HaK. KaK H3BeCTl!O, YMeHbweHHe 3JIeKTpHQeCKOrO corrpOTHBJIeHHH 

MeTaJIJIOB rrpH nr.n.pOCTaTHtIeCKOM C>KaTHH 06bltIHO 06bHCHHIOT H3MeHe

HHeM CHJI B3aHMo.n.eHcTBHH Me>K.n.y 3JIeKTpOHaMH H yrrpyrHMH KOJIe6a

HHHMH KpHCTaJIJIHtIeCKOH peweTKH, 06YCJIOBJIeHHbIMH rrOBblweHHeM xa 

paKTepHCTHtIeCKOH TeMrrepaTYPbI ,Ue6aH. YBeJIHQeHHe 3JIeKTpHQeCKoro 

corrpOTHBJIeHHH MeTaJIJIOB B 3aBHCHMOCTH OT .n.aBJIeHHH CBH3bIBaIOT C 

H3MeHeHHeM HX 3JIeKTpOHHOH 3HepreTHQeCKOH CTpyKTYPbI, OHO 06y

CJIOBJIeHO TeM, tITO BcecTopoHHee C>KaTHe npHBo.n.HT K H3MeHeHHIO B nepe

KpbITHH pa3JIHtIHbIX 3HepreTHtIeCKHX rrOJIOc . 



HeJHlHeHHbIH XapaKTep H3MeHeHIUI TeMnepaTypbI Y"OpSI)l.OtteHIUl 

oC )I.aBJIeHl-leM, oOeap)'LKeHHbIH HaMH )I.JISI CIIJIaBa MgCd3, OO'bSlCHSleTCSI 

TeOpHeH, pa3BHTOH B. 11. PbDKKOBbIM H A. A. CMHPHOBbIM. MmKHO 

IIOJIaraTb, lITO B 3TOM CJIyttae 3HaKH rapMOHHtIeCKHX Ko3<fxJmUHeHTOB 

a H ').. B Bblpa}l{eHHH [1, l!>0pMYJIa (10)], OIIpe)l.emllOIUeM 3aBHCHMOCTb 

TeMilepaTypbI y"opSl)l.OtteHHSl OT )I.aBJIeHHSl, O)l.HHaKOBbI H ooe 3TH BMH

"HebI OTpHuaTeJIbHbI. B paOOTe [1 ] 3TOT CJIyttaH COOTBeTCTB yeT KPHBOH 2 
H'a pRC. 3 . 
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