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al'epMllllq'eOKlOe 'nipeJB'p 1a lll.eI!-mI'e 51,BJl5Le'I1C51 Ica'MOIC'T051TeJlbHbn:'l1 nlpoiU'e.OC<OIM iI1 He 

o6ycJ1CJBJlerlO 6bI'CTPblM IIIp01'eKaHIHeM Ii30TepMH'leCK0I10 'Y-ru npeB.palll.eIHH51. 

I130Tep'MH'leCKOe v-ru npeBpalll.eHHe BO BCeX 113Y'leHHbIX CnJlaBaX Fe-Ni 

06J1~.!l.aeT ''lepTaMH, OTJloM''laIOlll.l1WH ero aT HOpMaJlbHOIrO ,mpeBpalll.eHH51, yCTa

HOBJIeHIHOro B 'CIlJlaBaX Fe-Cr: 'MaKCH'MaJII~Ha51 ctl{OPOCTb HI30Tep'MHltieCKOrO 

npeBpa'lll.eHH5I HaI6mo,u.aeTC5I Ha HaLIaJlblHblX ·ero CTaJl.lH5IX (B 'OTJlR'lHe OTKJla'C

CHJlIeJCKoro HOIP'M aJlb'H0110 TIlpeB,p a lll.eHH5I , D.!l.e M a KOHMaJlbH a 51 CKOPOCTb ',!l.OCTH

raeT,C5I rrpH o6paI3'OIBaHHH ,..,. 50% HOHOM ¢a3bl); B 'l130'l'epMH'le'OK,I1X 'Y'CJJ,OBll51X 

'Y-rU 'llpeBpa'lll.eIHHe B CIlJla'BaX Fe-Ni .6bl'CTPO 3aTyxaeT H rrpeKpalll.aeTC5J 

rrpH HaJJ.YIltJ'HIH 'Y-:¢aI3bJ 2; KOJl'lIQeCTBO u-¢aabI, 'KoO'l'OipOe MO)l{eT oopa30BaTqCH 

B 1130T,e,pMIH''le'C'K:HX YCJlOBH5fX, 3a'BHOHT 0'1' nepeOXJlam.neHHH /If YBeJlH'liHBaeTlC51 

npl1 ero YIBeJll1"-l'eHHlH (BlrrJlOTb ~O lHarqaJla aTepil1IH'leCK'Oro ,tI,peBipalll.eH'IHI.). 

OKoQIPOCTb JI30TepMHJlIe'OKoro rrpeBpaUI:eHH5I H KOJlIHQeJC11BO H30'TeJpIM'H'leCKH 

B03IHHKalOlll.eH u-l¢a3bI BeJIHI<H :B 'OrrJIa'BaX C MaJlbIM 'CO)l.ep)l{aHHeM H'HIK'eJlH 

(IBbTiOOKOM To) 11 3aKoHoMepHO yiM€HblJlaIOTC51 'no 'M e p 'e pO'CTa KOI-I,~eH'l'paIl:Ti ~1 
HH'KeJl51 B 'CrrJIaB'e HJIH 1l0BhJIlJleHHM .!l.aBJIeHH'51 · (aHlH)KeHHH To), TaK "11'0 B 'C'IlJIa

'Be C 20% Ni OKQPO'CTb 11 3¢'¢eiJ<T 'H301'epMH"-leOKono 'IIpeBlpalll.eH'HfI HO BceM 

l1H1'epBaJle TeM'II'epaTYP, r,u.e OHO 'Ha,6J1IO.n.ae'J1CfI, Y)l{e Orqeol-Jb MaJIbl. TeMnepa

T)'Ipa Ha'laJIa 1H30Tep.MHQe'cKoro IlpeBpalll.eHHfI o()H'H)I{a'eTCfI no Mepe 'C:H1H)J{eHlH5I 

To 6bJICTpee, LIe!M TeM'llepa'Typa HaJllaJla MaplTeHOHTH0I10 III pe!Blpalll.eHHfI, ,H B 

tC'IlJla'Be C 20% Ni OK'a3bliBaeTOfl ,mJ)I{e Map'TeHCHTHoM 'TO(Y'LKH (CM. 'pHC. 4). 

06CY)I(JI.EHHE PE3YJIbTATOB 

Ta~M 06paGO'M, B CIlJlaBaX Fe-Ni pa.cC'MoT,peH'HOIrO CO'CTaBa nOJlHMOp¢

Hoe 'Y-rU .fip'e'Bpalll.eHlHe MO)l{eT TlPO'l1ICXOInHTb .!l.BY,MfI rryTflMIH: Tep'l\1'H'leC.Kl1 

alK'1'HBlHlpyeMbIM oM aTepMI1'le'C'K'HM (IMap'l'eHCl1THbIM). TepMHlI'eJctl<H aK'TH'B'l1pye

Mooe IlIpeBpalll.eHHe ,06J1'a.!l.aeT 0006eJHHO'CT51'MH, OTJlH''lalOlll.JH1MIH ero OT HO,p'M'aJIb

HblX 'rrOJll1IMOP¢I-lbJX ITIlpeB'palll.eJHl1M ,Ii xalpaKTepHbIM'l1 .!l.JIfI 6eHH11THbIX l1 1130-

TepMHJlIeCK'HX MapTeH'CliTtHbJX Ilpe'BpameHoMM. Hpe'Bpa'lll.eHlHe iHOpMaJlbIH0f10 

TH'lla B 311HX CTIJIaiBaX He HaI6JIIo,uaeTtC'fI . 

B03HIH.KaeT Bonpoc, C 'l'eM IClBflI3aHhI oc0'6eH·HO,CT.H TepMJIl'-le'DKH aWI'HIBl1lpye

M,oro'V--+,u Ilpe'B'palll.eHHfI B 'CIlJIaBaX Fe--Ni 'H nOl.!eMY B H.HX He 'HaI6J1fOlAaeI'

C51 HOp,MaJIbHolro 'V--+,a, 'npeB'palll.eHHfI, 06Ha'PY)I{e'HHIOro B 'OIlJl'a'Bax Fe.--,Cr. 

B03~oQ)KH'O, "11'0 oc06eHHOCTH ,H30'l'epIMrHI'leCJ{ODQ y--+a, 'IIpeBpalll.eIfHfI B cnJIa

Bax ,fe--Ni (6)11CJlO'BJle'HbI 'B'3aIWMO.!l.eMC'I'BHeM IJ{PIH'CTa JIJIt(1B B03IHH,KalOlll.e}I 

a-'¢a3bI C MaTp.HueM, xapalKTepHblM .!l.JI5I I/l'peBlpalll.eHHH B TBep1.!l.'OM 'CO,CTOH'HHI1 

~ 1 2--1 1 4]. O:.l1.H'aKO TOT ¢a,KT, "1110 3TH OClo6eHHO'C'J'IH 'He 'IlPOflBJlflIOTCfI Il'prr 'Y-ru 

npeBipame'fl'liH ,B 'ClTIJIa'B'ax Fe-Cr (npli 'COIlOCTaBHMbIX TeMllepaTypax npe

Bpalll.eHHH), TI0'3BOJI51eT 3 a,KJI lO'llIHTb, tITO oco6eHHOCTH H30T·epM1l1'le<CKoro 'V-ru 

I/llpeBlpameHBfI .B CIlJIaBaX Fe-Ni HOCflT IHHylO IIIIPFfpOi.lI:Y H, 1l0-IBH!.II.J1IMOMY, HtB 

JlfllOTCfI 'llpOfl'BJleHHeM TeOpe'PHlJe<CKH npe~CKa3a'HlHOM Jl. E. TeM1l<H'l-IbI.M {I5] 
C'lle~lJ'¢HK'l1 InOJIlifiMoOIP¢IHOI"O Ilpe'Bpalll.eHHfI, 'npOH,CX'O.!l.fllll.ero B J1,ByX'¢a3HoJ"I 

06J1aC11H ~H'alDpaM'MbI CO'OT05lHH5I , - 6bJC'TtpOlno 'Y'MeHl>lJleHHfI 'OKOIPOCTH :rrpe

iJ3'p 'a 'meHIHlfI 'B 3TtHX Y'CJlOBHflX BO 'BpeMeRH. TaK'OM Il<X!I.Xo)l'. 1l03,BOJIfleT 06b'51C

HH'Tb pa:3JIIIfltIIFIe KHlHeTH]{II1 ll,peBpalll.e'H'HfI B CITIJIaBaX Fe--Cr H lIX aHaJlOraX, 

T1.!l.e 'Y-06JIaICTb 3aMKI-I'Y'Ta H 'Y-ru IIJpeBpalll.eHHe peaJIH3ye'TCfI B O.!l.'1-I0I¢a3JHoii 

06JIa,CTH, III B CTIJlaBaX Fe-Ni H aHaJIOrHrqlHbIX 'BM OIlJIaBaX ('B TOM LJHCJJe, B 

OIlJlaBaX F ,e-C) , TeM'llepaTypa 'Y--+'u npeBpalll.eHHfI ;S J{ompbIX npH JI'erHIPIQ

BaHlHH 'OHl1)1{aeT'CfI ,H 'Il'OJIIHMOp¢noe 'Y-ra, TJ.peBpa'lll.eH.He npOHCXIQ.!l.H'T BHyTtpn 

J{IBYXi¢a3HOH 06JIaICTH. J13Y'tIeHiHe KHHeTHlKIH InOJIHMO'p¢IlWro y-ru 'npeBpalll.e-
I 

2 AHaJlOfl1lII'lble oco6elHlOCTI1 '\'-+u npeBpa w.eRI151 B CnJlaBe C 16% Ni onllcal-Ibl 
M. n. IT€lpKaCOM H B. M. I\ap.noHcKlolM [8] . 
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HlIH B CllJlaBaX )"Ka3aHIHblx ,UByX TI1ll0B 'MOrJl'O 6bI nOKa3arrb, 'B ,KaRoM Mepe 

CJf1IpaBe,!I.JII1'BO 31'0 Ilipe,!WOJIO}({e~II1e. 

OC06eHHO'CTI1 KIIIHel'l1'({'11 6eHHHTHOrO 'npeBlpameHl1fl Tal({}Ke MoryT 6bITb 

CJIe.JI.Cl1BHeM Toro ,o60T.osneJIbCTBa, 1.J1'O nOJIIH'Mopq:nIOe v-+a llpeBpameHI1'e B 

anJIaBaX Fe-C llPOIH'CXO.l!.I1T B JI,BYXlcpa3IHOM 06JJa,OTI1 '11 '.l!.OJl}KHO 06JIa,UaTb 

TeM,11 }Ke ()I006mmOCT5I'MH, 1.JT,O '11 y-+;a np'eBpameHHe 'B 'CllJIalBaX Fe-Ni. 

Oco6eHlH{)IC'rH KI1HeTJ1K'H H'3O'I'epMl1l1.JeCKOrO V-+a, [lIpeBpa'meHI1H ,B C'llJIaBaX 

Fe-N i a'H aJIOfoH" IHbI ,0'C'o6eHHOCT5I<M '1{'I1iHe1'l-IKII1 11130Tep MH1.J'eCKOrO M a p'TeHlDHT

Horo 'IlIpeBpameHHH. B CBHI3'H C 3THM ,lnpe'.LLCTa'BJI'HeTCH BepOHTHbIM, ~"I10 B30-

TepMI11.J·eCKoe MapTeH'CH1'HOe v-+a llpeBpameHl1e, 06HapY}KeHHOe 130 MHOJ'lHX 

T 

PI pz P 
("IoNi) 

PHC. 5. 3aBlwHMocTb TeMnepa11YIP H8lfaJla repMH4ecK¥. 
aKTHlBHpyeMono T D3 [16] 'H aTepMH4eOKQrO TbI npeBpa , 

ll.\eH,HH OT Jl.aBJleJ!IHl! ~cxeMa). 

CnJIaBaX IRa O'C'HOBe }KeJIe3a, HBJlHeTCH HI1I3KOTelMllepa11Y'p:HbIM :npO,LLOJ1)!(eH'I1-

elM TepMH1.JeCKlH aIKTHBH,pyeM'OI'O llpeBpameHlI1H, aHaJIIOIrHl1.J'HODQ mpeB!pameHIHIO 

IE 'C'I1JIaIBaX Fe-Ni. 

EOJIee 6bI'C1)pOe ICHH'}K,eHBe TeM,nep,aTy'pbI Hal1.JaJI'a TepMl:Il1.JeCWH aKrrH'BIHp,ye

MOI'O l1,pespalll.'eHHfl 110 cpa:BlReHHID 'c Ma'pTeH'CH'NIOM 1'QI1.JiIWM llO 'Mepe 'Bo'3pa,c

TaHHfl 'oo,Uep}KaHll1fl fHlHlKeJIfl H yBeJJ!H~eHHfl ,Ua'BJIe'HHH (110 Mepe OHJH}KeH'HH 

To) HBJIfleTCfl o6meM 3alKO'HoM'ep1wcTbID JI,JIfl 1',ep,M'Hi1.J6C1KH aIKT'HBH:pyeMblx IIJIPO

IJ,eJC'CO'B (16]. BCJJe,UIC'1'BHe 3'1'0,1'0 B'3alHMHoe palC'110JI'O}KeHH'e 'I'eMnepa,l'YlpHblX 

HHTepBaJIO,B 1'epIMIfItI'eCKH aK1'lH'BHpyeMO'l'O H aTepMIH'tIe<CJ<tOlro IIlIpeBlpameHHH 

'MO}!{'eT MeI-nHTb'CH: IH3'orrepM,H'1.JeCKOe ,l1peBpamelHiHe MO}KeT H<a1.JJHHaTbCH mpH 

TeMneparryp,ax KaiK 6o.Jlee BbIICOKH'X, 1.JeM TeM'm~pa'Typa Hal1.JaJIa a'PepMJl11.JeCKO

ro I1peBpameHHfl TM (npH P<Pl, pHC. 5), KaK Ha6JIID,QaeTcfl B CI1.TJaBaX 

Fe-Ni C BblCOKHMH To, TaK H 60JIee HH3KHX, qeM TM (I1PH P>PI CM. pHC. 5) . 
IT pH eme 60JIee HH3KiI1X3Ha'1.J eH,I1HX To (66JIbmeM cO)l;ep}!{aIHHJH JIeiflH'PYIOmax 

.3JIeMeH1'OB, 66JIb1lI6M ]l.a'BJIe'HIm), HanpHMep, I1PH ,p> P2 ('OM. PI1,c. 5) .H30-

TepMH"I-eQKQe TIpeBp'aIlI!€!IDIe MIO}KeT B'OB,ce OT'CYTCTBOB,aTb. 

HalKoH'elJ" KpaRIHe Ba)!{lHbIlM H13JIHeT,CH BOIlJPOC 0 BJI'HHH.I1H 'Ha 'KHHe'nH,KY 

repMH'Ie'CKlH aKTIHIBJ1lpYe'Moro v-+a npeBpameHHH MaJIbIX I1pHMeC'eM, H IE llep-


