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HCCJIEJ];OBAHHE r AJIhBAHOMArHI1THhIX CBOHCTB 
COEJ];HHEHHR Mn1,88CrO,12Sb IIPH IIPEBPADJ,EHHI1 
AHTH<l>EPPOMArHETH3M - <l>EPPOMArHETH3M 

H. II. rpa;;/Coan-,;,una 

OrrlICLIBaIOTCJI peaYJIbTaTLI 3RcrrepHMeRTaJIbROrO HCCJIep;OBaRIIJI TeMneparypRbIX aa 
BHCHMOC'l'e:ii: 3JIeRTpK'IeCHOrO corrpOTIIBJIeHllJl, yp;eJIbHOH TepMO,lJIeHTpOp;nlllRy~e:ii: CI1JIbl, 
a TaRlRe Te~mepaTypRbIX II nOJIeBLIX aaBHCllMOCTeii raJIbBanOMarBHTRoro <JcpcpeRTa f).R / Ef 
H 3«pcpeRTa XOJIJIa , IIaMepeHIIbJ:X Ba MOHOHpIICTaJIJIll'.leCHIIX 06pa3.l:\ax coe):V1ueHIH} 

, Mnl,ssCro,12Sb B 06JIaCTII TeMnepaTYP 77-380° K, BRJI10qaIO~lIX TeMrrepaTYPY T. rrepc Ko;:J,& 
aRTHcpeppoMameTllaM -cpepPoMameT1l3M. 

YCTaHOBJIeHO, 'ITO npH rrpeBpaIl:\eHlln Bce nepe'lHCJ1ellHLIe xapaRTCpJICIilRH HCIlLITbI
RaIOT peaRoe 113MeReRlie. ITo CMem;eRllIO MaRCllMy-Ma aci>ci>eHTa /!;R / R C nOJ1eM onpep;eJ1eHQ-
3Ha'leHJIe dl'. / dB = (-0,33 ± 0,04) .10- 3 zpa8· Oe- I . Pa3HbIH xapaJuep TellmepaTYP
HLIX II 1I0J1eBbIX aamICJIMOCTeH raJIbBaBOMarHHTBLIX 3ci>cpeI{TOB B ci>eppo- II aRTllci>eppoMar
RHTHOH 06JIaCTJlX npn O,llROM II TOM }He TIme RpllCTaJ11lW!eCIWll: Cl'PYHTypbI YHa3LIBaeT Ba· 
cym;ecTBeHHoe aHaqeHlIe p;JIH 3TllX aci>ci>eHToB lIIarHllTHOH CTPYl\TYPLI Bem;eCTBa. 

BBe]J,eHue' 

CoewmeHIUI, HMeIOm;rre 06m;yIO 'CPOPMYJIY MU2-XCrxSb, rrpH rr3MeHeHHH TeM

rrepaTyp:hI HCIThI'l.'LmaIOT p;na MarHHTHLIX cpa30BLIX rrepexo]J,a. OOJIa]J,aH arrTH

cpeppOMarHHTHLIMH cnOHCTBaMH npI1 HH3KHX TeMTIepaTypax, OHH nepexop;HT 

rrpH rrOBLIrneHIIH TeMrrepaTypLI B TO'lRe Ts n cpepPOMarHHTHoe COCTOHHHe, KOTO

poe, n cnoIO Oqepep;L, pa3pyrnaeTcH npa p;aJIbHeHrneM nOBLImeHHH TeMTIepaTY

pLI n TOqRe 8 t [1]. lIccJIe]J,onaHHH 3THX coe]J,HHeHHll B CHJII>HLIX HMnyJII>CHLIX 

MarHUTHLIX rrOJIHX rrORa3aJHI, qTO aHTHcpepPoMarHIITHoe COCTOHHHe MOlReT OUlI>. 

pa3pyrneHo p;OCTaTO,«HO CHJIbHLIMU Mar HHTHLIMH nOJIHMH, npeBLrrrraIOm;HMH Hll 

ROTopoe rroporonoe 3Haqerrrre H"" 3a'BHCHm;ee OT TellmepaTypbI (2], Ha OCHOBa

HHH peHTreHorpacpHqCCRIIX H neHTpoHorpacpHqeCKrrX HCCJIep;OnaHHll (3] OLIlIO 

YCTanOBJIenO, qTO rrepexo]J, aHTHcpeppoMarHeTH3M - cpepPoMarHeTH3M, Bbl-

3naHHLIH TeMrrepaTypoH :a TO'lKe Ts, rrpHBop;HT K rr3MerreHHIO TOJII>KO MarHHTHOH 

CTPYKTypLI coe]J,HHenHH H He 'COrrpOBOIRp;aeTCH H3MeHeHHeM KpHCTaJIJIOrpacpn

qeCKOM CHMMeTpHH perneTKH. KaK BLIme, TaK H HUlRe TellmepaTypLI rrepexo]J,a 

perneTHa l'IMeeT TeTparOHaJII>HYIO CIIMMeTpHIO THrra P4/ nmm. B CBH3H C aTHIIf 

nCCJIe/l:OnaHHe YI<a3aHHI>JX coep;IIHeHHH npe]J,CTaBJIHeT HHTepec no MeHI>rneH Me· 

pe B P;BYX OTHorneHHHX. . 

Bo-nepBbIX, II3MeHeHHe npH npeBpam;eHIIll TOJIbKO IcrrHHOBOH CHMMeTpHH· 

rrpH HeH3MeHHOH CUMMeTpHH KPHCTaJIJIIIqeCROH perneTIUI p;aeT B03MOIRHOC·.C1. 

HCCJIe]J,OBaTI> Borrpoc 0 BJIHHHrrH xapaKTepa crrHHOBoro yrropH]J,OqeHH.JI Ha 3JIeK

TpH'leCRHC H raJIbBaHOMarHHTHbIe CBOHCTBa Bem;eCTB. 

BO-BTOPLIX, nCCJIe,[(OBaHHe nepexop;a aRTHcpepPOMarHerH3M - <pepPOMarHe

Trr3M rrpeACTaBJIH8T caMOCTOHTeJIbHbIH RRTepec, TaI{ KaK HeCMOTpH Ha TO, 'lTO' 

B HaCTOflU~ee BpeMH TaRIIe rrepexop;hI OOHapYlReHbI B pHp;e coep;rrHeHHH, cnJIa

Bax H B 60Jl~mOH rpyrrrre pep;R03eMeJIbHbIX MeTaJIJIOB, rrpHpo,[(a 3THX rrepeXO,[(OB 

rrORa em;e MaJIO H3Y'leHa. 

IB HaCTOHru;eH l?aOOTe COOOm;aIOTCH p;aHHbIe 0 TeMrrepaTypHI>IX 3aBHCHMOCTH1C 

3JIeR'fpl.JlICC]WrO corrpOTHBJIeHHH, YACJIbHOii: TepM03JIeKTpOp;BlDI<ym;eH CHJILI,.. 
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a TaRiHe TeMnepaTypHhlX II nOJIeBhlX 3aBlIClIMOCTHX HaMarHlI'leHHOCTlI, raJIbBa

HOMarHlITHOrO 8cpcpeKTa ~ / R H '8cpcpeKTa XomIa, H3MepeHHblX Ha MOHOKPH

CTaJIJIH'leCKIIX 06pa3~ax coe,n;HHeHHH Mn1,SSCrO,12Sb B 06JIaCTH TeMnepaTYP 

77 -380° K, BKJIIO'laIOm;eB: TeMnepaTypy nepexo,n;a aHTHcpeppoMarHeTH3M

¢epPoMarHeTH3M Ts = 319° K. 

IIPHfOTOBlIeHHe o6pa3~oB II MeTOWIKa 1I3~lepeHJrii: 

MOHoKpHCTalIJIbI coe,n;HHeHHH Mnl,ssCro,12Sb rO'l'OBHlIlICb ClIe,n;YIOm;HM o6pa-

30M. MeJIKOHCTOJPIeHHhle nopomKll XHMH'leCKH 'lHCTblX Mn, Cr II Sb1) Tm;aTelIb

no nepeMemHBaJIllCb II npeCCOBaJIlICl> B cTepmrur pa3MepaMlI 50 X 8 X 7 JltJlt3. 
HpeccoBaHHble cTeparnH TIO'Mem;aJIHCl> B KBa~eBble aMTIYJIhl, KOTophle OTKa'lH

BaJIHCb ,n;o BblCOKoro BaKYYMa, HanOJIHHlIHCl> O'lHm;eHHbIM reJIlIeM, OTnaHBaJIHCh 

II nOMem;aJIHCb B ne'll>. TeMnepaTypa TIe'lH 'Me,n;JIeHHO nOBhlmaJIaCb ,n;o 700° C 

II B Te'leHHe 6 l(.ac TIPOH3Bo,n;HlIaCb Bhl,n;epama TI'pH 8TOB: TeMnepaType. 3aTeM 

TeMIIepaTypa nOBhlillaJIaCb ,n;o 1000-1050° C, 06pa3e~ nJIa'BlIJICH H npOH3Bo,n;R

JIaCb KpIICTaJIJIH3a~H pacnJIaBa. C 3TOB: ~eJIbIO aMTIYJIa BhlTHrHBaJIaCb H3 ne'lR 

co CKOPOCTbIO 0,4 cJlt/l(.ac B Te'leHHe 10-11 l(.ac. IIoJIyqeHHhle CnJIaBhl no,n;Bep

raJIllCb peHTreHorpacpH'leCKoMY II MHKPOCTPYKTypHOMY cpa30BbIM aHaml3aM, 

KOTophle nOKa3aJIH HaJIlllJlIe nOMH'MO OCHOBHOB: .cpa3hl Mnl,88CrO,12Sb CJIe,n;OB 

MnSb. KpllCTaJIJIOrpacpHlJeCKlIe HaTIpaBJIeHHH B MOHOKpllCTaJIJIax onpe,n;eJIH

JIHCb ,n;BYMH nYTHMH: peHTreHorpa'cpH'leCKlI no MeTO,n;y JIay8 II MarHHTHhlM - C 

nOMOm;bIO Kap,n;aHOBa no,n;Beca. 

M3MepeHlIH 1I30TepM HaMarHH'leHHOCTH npOH3Bo,n;HJIHCb Ha MaHTHlIKOBhlX 

MarHHl'HhlX Becax THna ,D;oMeHHKaJIH [4]. MaKCHMaJIbHaH HanpHiHeHHOCTb npH

MeHHeMblX MarHHTHhlX nOJIeB: 6hlJIa paBHa 19 kOe. 

8JIeKTpoconpoTlIBJIeHHe II ero H3MeHeHlIe B MarHlITHOM nOJIe ~ / R, 
a TaKme 8cpcpeKT XOJIJIa, H3'MepHJIHCb TIOTeH~HOMeTpH'leCKlIM MeTo,n;OM C nOMO

m;bIO nOTeH~HOMeTpa IIIITH-1. MeTo,n;lIKa 1I3MepeHlIH 8cpcpeK'l'a XOJIJIa 6blJIa 

anaJIOrHlJHa OnHCa'HHOB: Bpa60Te BOJIKeHmTeB:Ha H <De,n;opoBa P]. ,D;JIH HCKJIIO

'leHlIH n060lJHblX '3cpcpeKToB 1I3MepeHHH np01l3Bo,n;HJIlICb npH ,n;BYX HanpaBJIe

HlIHX MarHHTHoro nOJIH II TOKa 'B 06pa3~e. MaRCHMaJIbHaJI HanpHmeHHOCTb Mar

HlITHoro nOJIH 6blJIa paBHa 28 kOe. IIpll 1I3MepeHHHX HaMarHH'leHHOCTlI H raJIb

BaHOMarHHTHhlX 8cpcpeK1'OB 06pa3e~ opHeHTlIpOBaJICH TaKHM o'6pa30M, 'lTO Ha

rrpaBJIeHlIe BHemHero MarHllTHoro nOJIH 6hlJIO napaJIJIeJIbHO TeTparOHaJIbHOB: 

OCII MOHORpllCTaJIJIa, CJIe,n;OBaTeJIbHO npll T> Ts OHO COBna,n;aJIO C OCl>IO JIerKO

fO HaMarHHlJHBaHHH. 

Y,n;eJIbHaH TepM08JIeRTpo,n;BlImym;aH ClIJIa coe,n;HHeHHH Mni,SSCrO,i2Sb onpe
AeJIJlJIaCl> OTHOClITeJIbHO Me,n;lI, npll 8TOM HanpaBJIeHHe" TenJIOBOrO nOT OK a CO

BTIa,n;aJIO C TeTparOHaJIbHOB: OCbIO MOHOKpllCTaJIJIa. 3HaK TepM08,n;c -onpe,n;eJIHJICJI 

nYTeM Cpa'BHeHHH C 8TaJIOHH:bIMlI 06pa3~aMH, 1I3rOTOBJIeHHbIMH 113 BlICMYTa M 

CYpf>MbI. 

Pe3YJIbTaTbI 1I3MepemIB: II lIX 06CYiI\,n;eHlIe 

Ha pnc. 1 npe,n;CTaUJIeHhl TeMnepaTypHl>Ie 3aBHCIIMOCTII YAeJIbHOB: HaMarHH

lJeHHOCTlI 0", 8.A.C. XOJIJIa Ha e,n;lIHH~ nJIOTHOCTlI TOKa Exd / i (Ex - II3MepeH

HaH 8. A. C. XOJIJIa, d - TOJIm;lIHa 06pa3~a, i - TOK) II nOTIepelJHoro raJIbBaHO

MarHIITHOJ'O 8cpcpeKTa ~ / R, II3MepeHHhle npII HanpHmeHHOCTH MarHHTHoro 

nOJIH 15 kOe; 3,n;eCb me ,n;aHa KpllBaH TeMnepaTypHOB: aaBIICHMOCTH YAeJI1:'Horo 

8JIeRTpH'leCKOrO conpOTHBJIeHHH p (T). KaK BHAHO H3 npHBeAeHH:bIX rpacpHKon, 

B '06JIaCTH TeM'llepaTyp 300-330° K Ha6JIIO,n;aeTcH pe3Koe H3MeHeHHe Bcex ne

pelJlICJIeHHhlX xapaKTepllCTlIK: KpYTOB: nOA'beM HaMarHH'leHHOCTH H 8. A. C. 

1) MCrrOJThaOBaJlllCb 9JIeKTpOJIliiTliI'IeCKHe MapraHen; liI XpOM, o6earameHHhle B BaKYYMe. 
CypLMa COf1;epmaJIa CJIef1;yro~lIe rrplilMeClI: Ph -1,5.10-3%; As - MeHbme 3·1O-3~0· 
Co Ni - 6.10-4 0/0; Bi - MeHLme 4.10-5%. ' 


