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BylO 04epEl,'J.b }'1rJI.epOJI.a. f1peJI.'CTaIBMleT HHTepeC 'BbI510HH'Tb, IB KaKOH Mepe 

o6H'afp'Y)KeH'Hbl e ,B HCiCJI·e..Ll:O'Ba'HHbIX 'OnJIaB.ax (oo.rr:epJl(aw.HX O'KOJIO 0,.02 % C) 
OC06eJ-IHOIOT'11 y-+ia 'ITpeBpaw.eHH51 CB513aHbl ·c InpwcYTtCTBHeM B CnJIaBe ytrJIepQ
)l,a . 

BblBO,ll,bl 

1. B ,CnJIaBaX Fe---.. iNi C KOHIJ:efITpalIJ:HeH HlI1KeJI51 ,01' 5.Ili0 20% y-+-a npe'Bpa

w.eHHe MO)KeT .nPOI1'CXOJI.HTb JI.ByMI51 iTIyT51MH: 1'epMlli4em<IH aIKTtI1IBH'P'YeMbI!M H 

al'ep'M}jI4eCKH'M (fMa1pTe.H'CHTHbIM). 

2. TepMI1'4eCiK'H aWI'HB'HlpyeMoe (,HBOTepMJ11lI'eexoe) v~a ITpe.Bpame'HHe 06-
/ 

JIa)l,aer 4epTaMH, OTJII}jItIalOw.IH:vI.H ero 01' IHOplMaJIbHbIX n'OJII1MoP<PHbIX 'upe!Bpa-

w.:eHI1H H xapalK'TepHbIMl1 JI.JI51 6eHHHTHbIX H 1130T,epM,J1I4eCKHX M(1jP TteaOI1TH bIX 

npeBlpaw.eH'HH (3aTyXaeT 'B 1130TepMII1"-IeClKHX Y'CJIOB1151X 'np:11 'HaJIiJ14IHH 'H'CXOk 

HOH '<paI3bI; KOJII1'4'eCTBO a-<pa3bI, 0I6pal3YlOllleHcH 'B ,HI30TepMH4e10Kl1X Y'CJIOB,H51X, 

YBeJI'l1ftJI1BaeTC51 np.l1 ,OHlI1)Ke~mH T,eMlITepa'l'J'1pbI !I1'30TepMbI Jf '.llJp.). . 

3. ·OKOpOCTb ,H ~<p<peKT H30Tep'MIH4.e'CK'OII'O y-+;a rr.peBtl?aw.eHH51 YMeHbIlIa

lOl"C51 no 'Mepe YBeJIlJ1ltIeHHH cO,'J.ep)KaHHH HI1KeJIH ,11 nOBbNlIeHH51 JI.a'BJIeHlH51 (TO 

eC'Tb no Me.pe CHII1:t)!<'eHHIH To). 
4. TeMlnepaTYlpa Ha'tIaJIa H30TeplMlH4le'oKoro y-+-a 'npeBfpaw.eHH51 IOHH)Kae1'CH 

npH O I H)KeH'I1H To 6blcl1pee, 'tIeM 'TeM'nepaTJ'1pa Ha'llaJIa aTepMH1tI·ecK0I10 [Ipe

Bpaw.eH,H51. B 'CB5ll3H ,C 3THM ·B 3aBI1'ClfM'o.C'T.l1 01' JIerHlpOlBaHH51 !I1JIH JI.aBJIeHHH 

B3a,I1MHIOe pacnOJIO)K'eHHe TeMnepaTypHbIX HHl'epBaJIOB Tep,MI1'tIeCKtI1 aKTI1'B'H

pyeMOO'O.l1 aTepMH'tIeCKOPO y-+-a :npeB'pameHIHH 'MO)KeT 'Me'H51Tb'C51, o6a 'l'Hna 

npeBp,aw.e.H'H51 MoryT HaI6JIlOJI.aTh'C51 B «'lIHCl'OIM» BHJI.e HJI,H HaKJIal).l,bfBa'Tb'C51. 

5. Oco6eHHOIcTii ]{'I1HeTHKH nOJIfH'M'Op<pHor.o y-+ia IJllpeBpaw.eHH51 B onJla'Bax 

Fe--iNi, Ta,K )K:e ,Kall< H ·oo06eHIHOCTH 6eHHlI1THbIX JllpeBpaw.eHHH, 'C'B513aIHbI. 

nO-BIJ11JI.I1MOMY, .C n.pe..'l!CII<al3alJ-iH'oli n. E. TeM,KH'HbIM cneIJ:,H1<pJ1IKOH 'nlpOT·eKaHH51 

6e~H<p<p}'13'HOHHbIX IIlpeBpa,w.e.HI1H B'HyTpIH 'JI.'BYXl<p'a3HoH 06JIa1ctrH pa'BHOBeCHOH 

.lHatnpaM'MbI OOC1'051'HHH. 
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)1.E~OPMAI..I,IUI H BOCCTAHOBJlE HH E ~OPMbl 

nPH MA PTEHCHTHOM nP EBPAlU EHHH B CnJlAB E 
ME)1.b- OJlOBO 

BblIl.6 

11. A. Ap6Y30Ba, 10. H. KOBaAb, B. B. MapTblHOB, JI. r. XaHOpOC 

B HHTep,BaJle Ter,mepaT,y ,p npllMoro MapTeH'CH'I1HOro npeBpaw.e.HHll tia6J110.ll.aJlOCb nOBbl' 
We.Hfle nJIaC'J1H'IH~TH II OnJlaBe Me.ll.b-0J10110, Bb13BaHliOe B03.HI1KJ1OBeHl1eM Kpl1CTaJIJIOB Map

TeHCrlTa C npefl'Myw.eCTBeHHOH OPHe.HTI1POBKOH. ITpH Ot'ipal1HOM MapTeH:CliTliOM npeBpaw.eHl1H 
npOI1CXO)l.HT B03BpaT cjlOPMbI, o6YCJloBJleHHblii BOCCTaHOBJle1tl1eM I1CXO)I.HbLX KpH.CTaJlJlOll iBbI
COKOTe~mepaTYp,HMI cjla3bl. PeJlaKCaL\l111 HanpllmeHHH npH H30TepMlt'leCKOH IBbI.ll.epmKe mime 
A. cMew.aeT Te~1TIepaTypHblii I1HTepBaJI 06paTHoro MapTeHCI1THOrO ,n'PeBpaw.eRHll 11 CBH3all
Hblli C HJI,M B03BpaT cjl.opMbl B CTOPOHY 60Jlee Bb~COKI1X TeMnepaTYIP. 

l1i3MeHeHl1e <pOpMhI 06JIa'CTeH, InpeTepn'eBalOw.'I1X 'MapTe1HOI1THOe lJIpe~pa 
llI,eHl1e 11 UOCJI-eJ)l.'YIOw.ee BOOCTa'HOBJIeHl1e <pOP'MhI Wpl1'CTaJIJIOB ,M!CXO,mHOH <pa-

3bI ,n,pl1 o6.paTHoM nepexo:rr.e B'IlepBble 6bIJI,O ,o6Hap'Y){(eHO <Ha CmJIa'BaX lM'e)l.b

OJIOB'O [1]. OIHO 'COOTBe11cT,ByeT H'31MeHeHlJ-lIO <pOPMbI .:meMeHl'alpHOH '5PleHK11 C 

YlleTOM aK'KO,MOO],a~HI1 np'H 6e<3~J1I<p<py3.H'OHHOH K'oOmepaTH'BfHOH TIepeCTlpoi1tK~ 
pemeTKlH. OO'CKOJIbKY IB nOJI'I1KpJ1lCTaJIJI,I1"leCKI1X o06pa3u.ax Bee opHeHTHp0J31K1i 

paBHOBep05I11HbI 11 'npH MapTeHC1I1THbI'X TlpeBpaw.eHI151X B ,Ka){()l.OM ,KlpHCTaJIJIe 

HC.X'OA'HOiir <pa3bI o6Jpa'3yeT'C5I onpe)l;eJIeHHOe 1tj,I1'CJIO OIp'l1eHTHlpO'BOK, IOCOTB'eTC'!'

ByIOllJ.Il1X IKpJ1lCTaJIJIWpa<pH'lJeOKI1'M B3a'HMO'ClB5I35J1M, pal3MepbI o6pa3u.a ,M3MeH5I

IOT'C5I TOJIblKJO 3a 'OlleT 06be!M'HblX 113'MeHeH'I1H. B 1'ex CJIy,qa5lX, KOfAa MapreH

OH11Hoe ,IIpeBipameHl1e ,rrpOH'CX'O.!I,1I1T .nOll. B03<)l;eH'CT,BH<eM BlHellIHHX Ha'np5I){(eHI1H, 

H03H'I1'KaeT n peI1MYlll,eC'fIBelHHa'51 o P,I1eHT,11 pOBIKa K'pI1CTaJIJIOB. 3TO TIipHlBO)l.I1T 'K 

lMaKlp0oQlWnHlJeC.KOH JI;e<p'OP,M a U.'HII1 , ICOCT,05l11J:eH: lil3 ,CYMMbl CO'CTaBJ151IOlll.HX \Ue

<popMall,l1H rrpeBpaUl,eHHbIX a6JIaCTeM. 

OJIaIC'l1Hlqe.cKa'51 :rr.e<popMalu.HH ,06pa'3u.a, peaJIl1i3CYBaBllli'a5l'C5I B pe3YJ1b'PaTe 

MapTeHOIITHODO npe'Bipaw.eHI151, 'MO)KeT 6bJ'I'b 'CHJI'Ta HaJ!1pelB'OM ,rr'pI1 a6p,aTHoM 

lIIepelwAe Map'!',eHClfTliOH l<pal3bI B ,HCXO,1I:HytO, 1II0CKOJIhKY ~a.)K)l.a}l rrpeBpaw.eH" 

'Ha51 06JIaic'!'b BO'C'C1'aJHa,BJltHBaeT .HICXO:rr.HYIO <pOIPIM'Y. TaJ{foe ,Bo'oc'!'aHOBJJelll'He 

rrpli Ha'rpeB'e nOCJI,e i.lI.e<pOip'Ma'u.H'li IB 'l-IlITep'BaJIe TeM'nep,at1'YP MapTeH'CH1'HOfO 

rupeHpa'w.,eHH5I, 'nOJIytlI1BllI'ee Ha3'BaIH'He «'3<p,<pelITa naM5ITH», B TIiQCJIaAHee Bope

MI5I 'Ha[6JIIOAaJI'OCb ,Ha ,p5lo)l.e ,MeTaJIJIOB IH ,OrrJIa'BOIB 1[,2-5]. Oco6eHHo OTllJeTJII1BO, 

C ll'OJI'HbFM BOCCTaIHOBJIeHH,eM IHCXO:rr.HOH: <p,OPMbI, 6TOT 3<p<peKT Irrp05lIBJiHe11C5I B 

'CnJIa.Bax 'C Y'.n,PYl1HIMH [Kp'HlC11aJIJIa'MH 'MapTell'CIl1'!',a ([6, 7]. B c:nJIaBaX C 60JIbIllHM 

Ter.mepa'TY'pHbPM IDHoTepe3'HooM 'BOCCTa'HOBJIeHHe [<POPMbI 'MO){(,eT 6bl''I'b HenOJI

HbIM [8]. 
Ha6JI'IOJI.aIO'TIC5I ICJI'Y'llal1, IK,o,r.rr.a i!1.€l<pIOlPIM'al1.lH5I 06IP<:J.BU.a, IHaXlOiJ1.51IUJ.!e1l1OC5I B 

M3ipTeHCHTHoM COCT05lHHH, InpHB'O)l.IHT K aHaJIOl'tH'qHOMY 3,<p,<peKTY {3, 9]. XOT5I 

MeXCliHH'3M 311afO 51BJIe<HH5I H'e 'BO Blcex 'CJIY'qa5lX 'WeeH, <Ha OCHOBalH.HH 'HiMeIOw.I1X

,C5I iJl.aHHbIX MO){('HO 'Cq'HT,a'!'b, 'lJTO OH CB5I3aH 'C H3'MeHeHlH<e'M 3JIeMeHTOIB a'KK,O

M'Q.!I.au.'HH (.'l.'BOHHHIKIH, .rr.a<peWI'bI ynaKOBIK'H, 'nepeOlpHeHTall,H5I '011,lJieJIbHbIX Y"la

CTKOBMa'pTeJHCHTHOM <pa'3bI). IlipH n,pHJI,O){(e<H'HH Ha1np5l)!(.eHHM H 11'0CJIe)l.YIOmeM 

BOOCTa'HOIBJIeJHH,H HCXO.rr.HblX. Kp'HCTaJIJIOB B 'npou.ecce o6paTHODO rrpeBpallle

HH5I. 

TaK, Ha'npHMeJp, ,B ClrrJIalBaX Cu-AI-Ni IH Cu-AI-Mn nM [,ll;eH'CTBlHeM 

Harrp5l){(eHHM B Map'!'eHICI1THOM cpa3e !npOWCXO)l.HT IHBMeHeH.He IOYl6C'I'PY'KTY:PbI-


