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HCCJIEJJ;OBAHHE r AJIbBAHOMArHHTHblX CBOHCTB 
COEJJ;HHEHHJI Mnf,8SCrO,12Sb TIPH TIPEBPAIII,EHHH 
AHTHll>EPPOMArHETII3M - ll>EPPOMArHETII3M 

OnHChIBaIOTCH pe3YJIbTaTbI :mCnepHMeHTaJIbHOrO HCCJIeAOBaHHJI reMneparypHbIX 3a
BIlCHMocTe.il :lJIelnpH'IeCKOrO COnpOTBBJIeIDIH, YAeJIbHOH TepMOaJIeKTpO):(Bumy~eil: CHJIhl, 
a TaRme Te1lmepaTypHbIX B nOJIeBbIX 3aBBCBMocTeii: raJIbBaHOMarHBTHoro a!fJ<peKTa 6.R / R' 
R a<p<peRTa XOJIJIa, n3MepeHHbIX Ha MOHOKpnCraJIJI1l:'IeCRBX 06pa3n;ax coeAIIHeHHH 
Mnl,88CrO, I2Sb B 06JIaCTn TeMnepaTYP 77-380° K, BKJIIO'IalO~HX Te~mepaTYpy T. nepcxo;r,a 
aHTn<peppoMarHeTH3M - <p eppoMarHeTB3M. 

YCTaHOBJleHO, 'lTO npn npeBpa~eHH1l: Bce nepe'lnCJIeHHble xapaKTcpHCfliRH BCDhlThl
BalOT pe3Koe n3MeHeHBe. no cMe~eHmo MaKC1l:MYMa 9<p<peRTa 6.R / R C nOJIeM onpeAeJTeHo, 
3Ha'Iel1ne dT. / dH = (-0,33 ± 0,04) . 10-3 zpao · Oe-I . Pa3Hbm xapaRTep TeMnepaTYP
HbIX H nOJIeBbIX 3aBllCHMocTeii: raJIbBaHOMarHJ1THbIX <l<p<peRTOB B <peppo- H aHTn<pcPPoMur
HIITHOH 06JIaCTHX rrpH O):(HOM n TOM me Trure RpIICTaJIJIH1IeCKOll CTpYKl'YPbI YKa3bIllaeT Ba. 
CYllICCl'BCH110e 3Ha'leHl1e ;:\JIH 9TIIX 9<P<PCKTOB MarH1l:THoil: CTPYKTypbI Be~eCTBa. 

BBe]J;ellHe 

Coe]J;HHeHl'IJI, H~leIO~ne 06~yIO <P0PMYJIY Mn2-xCrxSb, npH n3MeUeUHH TeM

rrepaTyphl HcnhlTblBaIOT ABa lIiarUIITUhlX <pa30BhlX nepexOAa. 06JIaAaH aUTH

(peppOlliarUIITUbIMH CBOHCTBaMH npII UH3KHX TeMUepaTypax, OUH nepexO;l,HT 

npH nOBhlilIeHIIH TeMrrepaTypbI B TO'lKe Ts B <pepPOMarUHTuoe COCTOHHHe, ROTO

poe, B CBOIO O~Iepe,o;b, pa3pymaeTcH IIpH ,o;aJIbHeHmeM nOBbImeUHH Te'MIIepaTY

pbI B TOlJRe 8f [1 ] . MCCJIep;OBarrHH aTl1X coep;HueUIIH B CHJIbUhlX HMrrYJIbCUhlX 

MarUHTUbIX nOJIHX rrORa3aJIJI, 'ITO arrTrr<pepPOMarUHTuoe COCTOHUHe MOil{eT ObI'ih. 

pa3pymeHo ,o;OCTaTO'lHO CIIJIbUhlMH MarUHTUbJMH rrOJIHMH, rrpeBbImaIO~HMH UI)

KOTopoe rroporOBoe 3UalJeHHe lIn, 3aBIfCH~ee OT TeMrrepaTypbI (2] . Ha OCUOBU

fInn peHTreuorpa<pH'leCI{HX n ueHTpouorpa<pnlJeCKHX HCCJIep;OBaUrrH (3] OhlJIO 

YCTafIOBJJenO, 'ITO rrepexop; aUTII<pepPOMarueTH3M - <peppOMarHeTH3M, Bbl-

3BaHUblH Tei\mepaTYPOH n TO'lK6 Ts , npHBop;rrT K n3MeH6UHIO TOJJhKO MarUHTHOH 

CTPYKTYPbf coe,o;HH6UJlH H He 'corrpOBOJHp;aeTCH H3l1ieH6HHeM RpHCTaJIJIOrpa<pJl

qeCIWH CIIMM6TplIH pemeTKH. RaI{ Bhlme, TaK H UIlme TeMUepaTyphl rrepexop;a· 

pemeTHa rrMeeT TCTparOHaJIbHYIO CHMMerpl1IO THna P4 / nmm. B CBH3H C 3THI\{) 

rrCCJJe,o;OBaHJle YI{a3aUHbJX coep;HueUlIH IIpe,o;CTaBJIJ'IeT HUTepec no MeUbmeM Me

pe B ,o;BYX OTrromeUHHX. 

Bo-nepBbIX, rr3MeH6UHe npII npeBpa~eHHH TOJIbHO crrHHOBOH CHMMerpHII · 

rrplI uelI3MeuHoi1: CHMMeTpHII I{pHCTaJIJIH'leCIWH pemeTHH ,o;aeT B03MO;J<HOC·.rl. 

rrCCJIe,o;'OBaTb Borrpoc 0 BJIIIJIHl'TlI XapaI<Tepa crrHHOBoro yrropH,o;O'leHHH Ha :meI(

TpH1JeCHHC H raJJbBaHOMarHIITUbIe CBOHCTBa Be~eCTB . 
. BO-BTOPbIX, HCCJIe,o;OBaHHe rrepexo,o;a aUTH<pepPOMarHerH3M - <pepPOMarue

TII3M rrpep;CTaBJJJ!9T caMOCTOHTeJIbHblH HUTepec, TaH HaH ueCMOTpH ua TO, 'ITO' 

B HaCTOHln;ee BpeMH TamIe rrepexo,o;bI 06uapymeHbI B pH,o;e coe,o;IIHeHHH, cmra

Bax II B 60JJbmOll rpyrrrre pe,o;H03eMeJIbUbIX MeTaJIJIOB, npHpo,o;a aTHX rrepexo,o;OB. 

rrOHa e~e MaJIO H3yqeua. 

IE HaCTOHllIeH T?a60Te C006~aIOTCH ,o;aUUhlC 0 TeMnepaTypUbIX 3aBTICHMOCTHX 

::>JJORTpJ1l-JeCKOrO corrpOTHBJlemm, yp,eJIblloi1: TepMOaJIeHTpo,o;BH}Hy~eH CHJJbI,. 
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a TaRiKe TeMTIepaTypHbIX H nOJIeBhlX saBHCHMOCTHX HaMarHHlIeHHOCTH, raJlbBa

HOMarHHTHoro a<p<peKTa !1R / R H 'a'<p<peRTa XOJIJIa, HSMepeHHhlX Ha MOHORPH

cTaJIJIiIlIeCRHX 06pa3n;ax 'CoeAHHeHHH Mnl.88CrO.12Sb B 06JIaCTH TeMnepaTYP 

77 -380° K, BRJIIOlIarom;eH TeMnepaTYPY nepeXOAa aHTH<peppoMarHeTH3M

¢epPOMaI'HeTH3M' T s = 319° K 

IIpHl'oToBJIeHHe o6pasIl;oB H MeTOAHRa HS~tepeUHii 

MOHORpHCTaJIJIhl COeAHHemIH Mnl.88CrO.12Sb rOTODHmICI> CJIep;yrom;HM 06pa-

30M. MeJIKOHCTOJT1IeHHhle nOpOmKH XHMH"'ieCRH 'llICThlX Mn, Cr H Sb1) Tm;aTeJIr,

HO nepeMemHDamICI> H npeCCOBaJIHCI> B CTepiKHH pa3MepaMH' 50 X 8 X 7 JltM3. 

IIpeccoBaHHI>IC cTepiKHH TIO'Mem;aJIHCI> D RBapu;eBhle aMllYJIhl, ROTophle OTKa'll'l

BaJIHCI> AO BhlCORoro 'BaRyyMa, HanOJIHHJIHCI> OllHm;eHHhlM reJIHeM, OTnaHBaJIHCb 

H nOMem;aJIHCb D nelll>. TeMnepaTypa TIellH 'MeAJIeHHO nOBI>IIIIaJIa'CI> AO 700° C 

H B TelleHHe 6 "lac npOH3BOAHJIaCI> BhlAepama ITpH aTOH TeMlleparype. 3aTeM 

'TeMnepaTypa nOBI>IIIIaJIaCI> AO 1000-1050° C, o6pa3en; nJIa'BHJICH H npOH3BOAH

nacl> I~pHCTaJIJIH3an;HH pacnJIaBa. C ~TOH n;eJII>IO aMnYJIa BhlTHrHBaJIaCI> H3 nellH 

co CROPOCTbIO 0,4 cM/"laC B Tellemre 10-11 "lac. IIoJIYlIeHHI.Ie CnJIaBhl nOABep

raJIlICI> peHTreHorpaqlHlIecRoMy H MHRPOCTPYRTypHOMy <pa30BI>IM aHamraaM, 

ROTophle nORa3aJIlI HaJIlIlIHe nOM1IMO OCHOBHOH <pa3hl Mn1.88CrO.12Sb CJIeAOB 

MnSb. RpHCTaJIJIOrpa<pHlIecRHe HanpaBJIeHHH B MOHORpHCTaJIJIaX OnpeAeJIH

.JIHCI> ABYMH nYTHMH: peHTreHorpa<pHlIeCRH no MeTOAY JIaya 11 MarHHTHhlM - C 

nOMOm;I>IO RapAaHOBa nOABeca. 

H3MepeHHH H30TepM HaMarHHlleHHOCTH npOH3BOAHJIHCI> Ha MaHTHHROBI>IX 

MarHHTHI>IX Becax THna ,lJ; OMeHHRamr [ 4]. MaRCHMaJII>HaH HanpHiKeHHOCTI> IIpH

MeHHeMhlX Mar,HHTHI>IX nOJIeH 6hlJIa paBHa 19 kOe. 

8JIeRTpOCOIIpoTHBJIeHHe Hero H3MeHeHHe B MarHHTHOM nOJIe !1R / R, 
a TaRiKe B<p<peRT XOJIJIa, H3'MepHmICI> nOTeHn;HOMeTpHlIeCKHM MeTOAOM C IIOMO

m;I>IO nOTeHn;HOMeTpa IIIITH-1. MeTOAHRa 1I3MepeHHH <l<p<peRTa XOJIJIa 6hlJIa 

aHaJIOrHlIHa OnHCa'HHOH B paUOTe BOJIReHmTeHHa H <I>eAopoBa (5]. ,lJ;JIH lICRJIIO

lIeHHH n060llHhlX 'a<p<peRTOB H3MepeHHH npoH3BOAHmICI> nplI ABYX HanpaBJIe

HHHX M arHHTHoro nOJIH H TOKa B 06paan;e. MaRCHMaJII>HaH HanpHiKeHHOCTI> Mar
HHTuoro nOJIH 6hl.JIa paBua 28 kOe. IIpH H3MepeuHHx HaMarHH'leHHOCTH 11 ram:,

BaHOMarHHTHbIX a<p<peKToB 0'6pa3en; opHeHTHpOBaJICH TaRHM o '6pa30M, liTO Ha

npaBJIeHHe BHemHero MarHlITHOrO nOJIH 6hlJIO rrapaJIJIeJII>HO TeTparOHaJlbHOH 

OCH MOHOI<pHCTaJIJIa, CJIeAOBaTeJII>HO npH T > Ts OHO cOBnaAaJIO C OCI>IO JIerRO-

1'0 HaMarHH'lHBaHHH. 

Y AeJlbHaH TepMOaJIeRTpoABHiKyrn;aH CHJIa coeAHHeHHH Mnt.88CrO.12Sb onpe
.p;eJIHJIaCI> OTHOCHTeJII>HO ... MeAH, npH aTOM HanpaBJIeHHe TenJIOBOrO nOTOI{a CO

BnaAa JIO C TeTparOHaJII>HOH OCI>IO MOHORpHCTaJIJIa. 3HaR TepMoaAc onpeAeJIHJICH 

nYTBM cpaBHeHHH C aTaJI01IHbIMH 06pa3n;aM1I, H3rOTOBJIeHHhlMH H3 BHCMYTa H 

CYPI>MI>I. 

Pe3YJIbTaTbI HSMepeHHH H HX o6cYiKAeHHe 

Ha p HC. 1 npeACTallJIeHl>l TeMnepaTypHI>Ie 3aBHCHMOCTH YAeJII>HOH HaMarHfI

lIeHHOCTH 0', a.A.C. XOJIJIa Ha eAHHllII,Y nJIOTHOCTH TOR a Exd / i (Ex - H3MepeH

HaH a. A. C. XOJIJIa, d - TOJI1n;HHa o'6pa3n;a. i-TOR) H nonepellHoro raJlbBa'HO

MarHHTHoro a<p<peKTa !1R / R, H3MepeHHI>le IIpH HarrpHiKeHHOCTH MarHHTHOI'O ' 

nOJIH 15 kOe ; 3AeCI> iKe AaHa KpHDaH TeMllepaTypHoH 3aBHCHMOCTH YAeJIbHOrO 

aJIeRTpHlIeClwro conpOTHBJIeHHH p (T). RaK BHJJ;HO H3 npHBeAeHHI>IX rpa<pHRon, 

B -o6JIaCTH TeM'llepaTYP 300-330° K Ha6JIIOAaeTCH pe3Roe H3MeneHHe Bcex n e

pe'll'lCJIeHHhlX x apaKTepHCTHR: RpYTOH nOA'I>eM HaMarHHlIeHHOCTH H 8. A. C. 

1) liCIIOJTh30BaJUtCb 8JIeI{TpOJIHTH'leCKHe MapraHen; II XpOM, 06earalf{eHHhle B BaKYYMe. 
CypbMa cop;epmaJIa CJIep;yrom;lIe IIpHMeCII: Ph - 1,5.10-3 0/0 ; As - MeHbme 3. 10-3%. 
Co Ni-6·1O- ·%; Bi-MeHbme 4.10- 5%. ' 


