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MarJll1TOMelIipH4eCKilM MeTD}J,DM H3Y4eHa KIlHenLKa y~a npeBpallleHHH B CllJlaBaX 
Fe---'Ni, CD}J,ep)l{alllflX DT 5 }J,D 20% Ni, npH HenpepblBHoM DXJla)l{}J,eH'HH 11 B H3DTepMH'IecKHx 
YCJlOBHHX npll rJlJlipOCTaTH4ecKHx }J,3'BJleHIIHX }J,D 20 K6ap. TeMne.paTypbl y~a Ii a~y npe
Bp alll€!H fill nD}J, }J,atBJl eHHeM CHH)I{aIOT,CH (tIIa 9,6 II 2,9 zpaa/K6ap CDD1lBerCraeHHD) . Y>CTaHDB
JleHD, tlTD y~a np eB.pameHHe B CnJIaJBax Fe-\Ni MD)I{eT n:pDI1 CXDJI.HTb TepMfl4ecKIl aKTHlBH
pyeMblM H «aTepMI14eCKI1M» (MapTeHc.HTHblM) nYTeM. TepMl1lJeCKI1 aKTHBHpYe1.lOe npeapame
Hl1e D6J1a.n:aeT Dco6eHHOCTHMH, DTJll1 lJalOlllfLMH erD DT «HDp'MaJlbHblx» nDJlI1Mop<PHbIX npeBpa
llleHflH H xapaKTepHbIMI1 .n:JlH 6 e HHI1THbiX H H3DTepMlilJeCK} IX MapTeHCHT.HbIX npeBpallleHlIH. 
BbLCKa3aliD npe.n:nDJID)I{e HHe 0, npDI1CXD)I{lleHHI1 3THX Dco6eHHDcTeii. YCTaHOBJIeHD, 'ITO B 3a
BI1CI1,MDCTI1 DT JlerHpOBa'H.I1H HJlII .n:aBJleHHH B3arlMHDe paCnDJlD)I{eHHe TeMnepaTy,pHblX HHTep
BaJlOB TepMl1'1eCKIl aKTIliBI-tpyeMDro II aTepMH4ecKDro ,'~a npeSpameHI1H MO)l{eT MeHHTbCH. 

I1cCJle.n:O'BaHH51, npOBe,ll.eHHble Ha 'CIIJla,BaX Fe-Cr C ,ll.06aBKaMH [1, 2], 
1I0Ka3aJlH, lITO 1I0Jl.HM,opCPlHoe y-r-a IIpeBpalll.eH'Ue MO)KeT .oCYIll:eC'TBJl5ITbC5J 

,UBY'M5I MexaHH3MaMH: «Hop'MaJlbHbI!M» -lIipH BbJ,COKHX TeM:llepa'Typax H 

Ma,pTeH'CHTHbIM - nplH 60Jlee HH3K'HX. TeMnepa1'YlpHble HWreplBaJlbl HOpMaJlb

IHoro H MapTeHIC'HTHOrO npeBpalll.eHlHl1 B 3TH X OnJlaBa.x 'leTKO pa3i)l:eJleHbI. 

Ua'BJleHH,e np'H'BO;U.HT K 3aKOHtOM,epHO:'lIY C.HH)KeHHIO MapTeR-CHT'HOM TO<IKH, 

y.MeHb'lUeH'HIO OKopaCTH H CY)Ke'HHIO TeMllepa1'ypHoro HH1'epBaJla HOp'MaJlbHO-

1'0 ,npeBpalll.eHlH51 [3]. 
Ha KtpHBbIX QXJla)K.ueHH5I CIIJla'B()IB Fe-Ni Ta.K)Ke ,HMe!01'CH ,n.Be TeMlllepa

TyplHbI.e OICTalHlO'BlKH [4--16]. TeMnepaTypa Inep'BoM OOTaHOBKiM OUl)Ka,eTC51 npli 

y.BeJlWI.J,eHliH C'KOpOlC1'H ,0XJI'a)K!,ll.etHHH, 'lTO OBH;1,eTeJlb'clIBye1' 0 TepM'HlI.JeCKH aJI{-
i) IT U THlBHpyeMoM xapaKTepe llJpeBpalll.eHlII5I. P'H .uOC'TH)KeHH.H oIl'pe;1.eJl,eH,HOH ,ll.Jl5I 

J{a~ooo lallJla,Ba 'dKlOPOC'I1H ,o xJI,a)!<UJ!elHlM51 IlItetplBa51 O,CTa'HOBKa IlIa IKlP,HlBbJ:{ 

OXJla,)K!U€lHM51 Jr:o'le3aeT IBiOIBioe. TetMITI'eparypa IB'J101POH' IO.C'TaIHO'B.K!H 'He ea'BlHlowr '01' 

.croOP'OiC'l1M OXJla)l<,.ueiHH51 (IBlnJlOTb ,1l!0 60000 epaa/ceK.) , '1JTO YIKal3bIIBaeT Ha 

«aTlep·MH'1Je'CK.HM», MapTeH'C'Hl1HbIH' xapa,KTep BTOPOI'O rnpeBipalll.etHH'H. 311H ,ll.a'H

Hbl'e 'IIOKa3bIBaIOT, I.JTO!If B CIIJlaBaX Fe-Ni nOJl'HMOp'(jmoe v-r-a. npeBpallll.e

HHe Ta!{l)!{e MO)!{eT peaJl'H1301Ba1'blC51 .u'ByM5I MeXaHil1l3'MaMH. 

K 'HHeTHKa M'apTeHCHTHor.o npeBpalll.'eHH'51 H CTPY'KTylpa npWl:Y<K'TOB v-r-a 

npetBpalll.'etHH·51 'B a ITJlCliBaX Fe- Ni Ipa3J1IH'IIHOrO COCTaBa 6bIJlH nlp~IMe'TOM 
MHOrO'1H>CJleHHbIX H .o6cTOH'TteJlbHbIX H'CCJleJ,.'I:0B8'HHiL Ua'BJlelHHe ,II\PIHBOIlI.H,T K 

CH,!1)!{eHMIO Map1'eH'CH11HOM TOI.J'KH B 3TH'X CITJla·Bax (ICM. 0630p [7]). B TO )I{e 

BpeM51 HMelOl'C5I JlHJlllb OTi,ll.eJlbHble ;1.aHHble [8] 0 K'HHe11H'Ke TepMHQeCK'H aKTH

B1Hp'YeMoPo IIpeBpam€ H'H5I. BJlH5IH.He COtC1'aBa CnJlaBa H .ua'BJleHH5I Ha I!{lHlHeTH

Ky 3.oro npelBlpameHH5I He paCCMa'Tp'H'BaJlOCb. 

Hi3YQ'etHlHIO KHIHeTH'K!M nOJlHMl{)pcj:JI-IrO'I'O y-r-u npaslpalll.elH,H5I B ICnJlalBaX 

Fe-Ni 'C ,OO;I,ep)KaHHe'M HHK€,J]51 OT 5 JlO 20% II'PM I'H;1.'pOCTaTWQeCKOM .ua'BJle

'lfHn ;1,0 20 K.6ap H n 'OldI3151me Ha HaIClI051lll.al51 pa60Ta. 

MATEPHAn H METOnHKA 

,ll,JlH Bbl60pa CTIJl a BDS .n:HJlaTDMe·PIH llJ8CKIlM MeTo..n:D ~1 (npH aTMoc¢epHDM .n:aBJleHI1.Il) on
pelle.qHJlH Cb TeMn e.paTypbl a~y H y~a n.peBpameHHfl B CnJlaBaX Fe.....! i C cO)lep)I{atiHeM 

OT I .n:o 25% Ni B YCJlDBllHX lHenp epbl1l<tlOrD HarpeBa ,H OXJJalKJleH l1H ICo. CKOpo.CTHMH 50-
100 epaaj,lfuH (CM . HI1)1{e, Pl1c. I). Ha OCHo.BalHHB 3THX .n:aHHbIX .n:JlR H3YlfeHHH KHHeTH~H 
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y-+a npeB,paw.eHHH nO,ll. ,lI.aBJIeHlleM 6hlJIH Bbl6paHbi CnJIalBbl C CO,ll.ep)!{aIHlIeM HI1KeJlll 5,0; 8,1; 
10,1; 12,1; 14,2 11 20,0% (KOJIH'leC'fIBO yrJlep0,ll.a B CnJlaBaX 0,01·5-0,02%). 
• l1CCJIeJlOBamie I npOBO,ll;HJlOCb MarHHTOMe1'pH1.!eCKHM MeTO·,lI.OM B annapaTe BblCOKoro ,lI.a
BJIeJIHll Tl1na l.(11J1H111AP--nopweHb C BHyTPeJlHHM 'HarpeBoM. B KaqeCTBe nepeAalOw.efl ,lI.aBJle
HHe Cpe,ll.bl HCI10Jlb301BaJlaCb KpeMHHftopraHH'leCKall )!{JoL,lI.KOCTb. TeMnepaTYlpa 06pa3l.(a !-I3Me
pHJIaCb XpOMeJlb-aJIIOMeJIeBOH Tepr.>\OnapoH, pa60'lHi'1 cnaft KOTOpoil BBO.lHlJICH B 01'Bep·cTHe, 
n,p.oCBepJH~iHHOe B,lI.OJIb O.CH l.(HJII1IHAPH"leCKoro o6pa3ua (,lI.HaMtnp 06pa3l.(a 3 .MAt, ,lI.JIHlHa 20 "Ut) 
,lI.O ero Cepe)IJHHbl. .lJ.aa'lJleHl1e H3MepHJlOCb MaIHraHllHO.BbIM MafIO.MeTpOM conpoT·HBJIeIUill. 
B npol.(ecce onblTa CHrnaJIbl H3Mepl1JTeJlbHOrO TpaHc¢opMaTopa, Tepr.lOnapbl H MaHoMeTJpa 

a 

CoiJeplfl.aHUe HUKeI1R, 0/0 

PHC. 1. a~y npeBpaw.eHHe B 
CnJIaBaX Fe-Ni npH Henpephl13-
HOM OXJIa)!{,lI.eHI1l1 H Harpese no 
.ll.aH'HbIM HaCT. pa60Tbl (a) H 

.ll.pyrHx aBTopOB (6): 
• - HaqaJlO 'I' - a npeSpall\enHSi 

(T ~-a); T~-+a_ KOHeu '\' - a lIpe-

spaw;eHHlI; X - HaqaJlO CG - 'V n,pe

IIpall\eHHlI (T~-'\'); T~-'I' - KOHeJ..\ 

a-,\, npeBpall\eRHlI; 1, 5 - rpaHHubl 
Jl,SYX!jJa3HO!i (a+,\, ) -o6J1acTl! PallHO

'BecRol! )!.HarpaMMbl COCTOHHHH CH
CTeMbl Fe-Ni [II]; 2. 3 - Ha"aJlO 
'I'->a npeSpall\eHHlI npH HenpepblB
HOM OXJla)f()!.eHIH! no AaHHblM [9] Ii 
[10] COOTBeTCTBeHHO; 4 - Ha'laJlO 
MapTeHCIi'l1HOrO npeBpall\eHlIlI npH 

6blCTPOM OXJla)K)!.eHIIH [4- 6] . 

HOOpepbla'lHO perl1lC11pHpO.BaJlHCb Ha TpeX Ca'MOnHlllYll.(.HX 3JIeK1iPOHHblX nOTeHl.(HOMe11paX 
KCTI-4. fP3JI.Yl1ipOllKa nOKa3a~Hft H3MepI1TeJII;HOrO TpaHC¢OpMaTQpa npOBO,ll.I1J1aCb npH CHH
TtIH Ka)!{.ll.oii HgOrepMbl: ¢HKCHpOBaml'Cb nOKa331H.HH 1'paHC¢QPMaro,pa, COOT.BeTcTBytow.lle 
o H 100% a-¢a3bJ. 

PE3ynbTATW 3KCnEPHMEHTOB 

Pe3YJIbTaTbI 'orrpe)l;eJIeH'lllH TeMlnepaTYP a=<±'Y npeBpameHIHH B CnJIaBaX 
ge-Ni (np-H IHenpepbrBHlOM OXJIaiK.UeHH'H IH HalI1peBe .np:H'Bev.I,eHbI Ha pJHC. 1. 
JJ.a'HIHbI'e 0 Te<M'nepaTypax a.-+y npe&pameHHH OOTJIa'ClYlO11CH 'C pe3YJIbTaTaMH 
p'aJ60T [9, 10]. CJIe.lI.Ye'T O'T,M,eTHTb, '1''1'0 TeM'nepal'I'ypbI a-+y rrpeBpa'meH'H5I np'll 
Henpepbl'B-HOM Hampe!B'e npa,K'r.U'1eCKH COBna;nalOT .C Bep.X'Heli rpaHH'l~eH: JI.IBYX
cP al3:HOH: (Ia + y) -o6JI alC'llI1 ,p alB HlOiB emilO H: )I;H a rp a MlM bI ·OOIC'I'O mIlH 51 CH'C'f'eM bI 
Fe-Ni U 1]. TeMnepaTy,pbI HaqaJIa y-+a np'e'B~ameFl'HH corJIa1cYIoTCH C .n:aH
HbIM.H Ka)'icp'MalHa IH K09Ha [l{)] 'H pa'anOJIO)f<e!HbI 'HeiOKOJIbllW HH)!{e TeMn:epa
TYP, nOJIYlJeHHbIXB pa'60T,e [9]. np'H MaJIbIX OQJI.ep)KaHHHX HHI<eJJ51 TeMll'epa
TYPbI, Ha'tJaJIa Malpl'eHcHT.Horo ~a npe'Bpame'HH51 (InpH O'lJe<Hb 6bI,CTPOM ox
JIa)l(:,!T.eHm1 {4~6)) pacnOJIO)!{eHbI 3Ha'QH"l'eJIb:H'0 'HI1)!{e TeiMnepaTYP Ha'lJaJIa 

I J3 pa60rre np.WlHMllJIa Y'laCTl1e H. A. KYJlaKOBa. 


