
llonapHO npHpaBHHB Bhlpamemm .D;IDI TepMO~aMH"leccrrnx nOTeHnHaJIOB a-, 
Y- H e-<iJaa (CM. ypaBHeHHe (3» npH aa;o;aHHhlX PH To, MomHO onpe;a;eJIHTb. 

ROHIJ;eHTpan;HIO Co, H nOCTpOJITb JIHHHH T~-j (Co).D;IDI paaHhlX ;o;aBJIemr.iI. Pac

C'lHTaHHhle JIJIHHH T~-j (co) npH aTMoc<iJepHoM p;aBJIeHIDI HaHaceHbI Ha pHC. 1 
nYHRTH:poM. Ha pHC. 4 nORaaaHO CMem;eHHe JIHHHH ,n;HarpaMMbI MeTaCTa6HJIb
HbIX 6ea~<iJ<iJyaHoHHhIX paBHoBiecHH no;o; BJIHHHHeM ;a;aBJIeHHH B 30 -,;,6ap. 

l1a pHC. 1 H 4 BHp;HO, 'ITO e-<iJaaa npH aTMoc<iJepHoM p;aBJIeHIDI llMeeT 06-
JIaCTh MeTaCTa6HJIbHOH YCTOH'lHBOCTH, npocTlIpaIorqyIOcH OT '" 20;0;0 '" 36 aT. % 
Mn. 8TOT BhlBOP; xoporno COrJIaCYeTCH C JIHTepaTYPHhIMH ;o;aHHhl1l1H. B CllJIaBaX 
YRaaalJIHOro HHTepBaJIa ROHn;eHTPan;HH Ha6moAaIOTcH TOJIbRO npeBpam;eHIDr 
'Y -+ e HJlH a -+ e, B TO BpeMH RaR B CllJIaBaX, cop;epmam;:a:x MeHee 20 aT. % Mn, 
HMeIOT MeCTO npeBpaIlliemUI THna 'Y -+ a H e -+ a [18]. PaC'IeTHaR MeTaCTa-
6HJIbHaH )l;HarpaMMa 6eap;H<iJ<iJyaHoHHbIX paBHoBecHH nORaahlBaeT TaIORe, B . co
OTBeTCTBHH C peaYJIbTaTaMH OllhlTOB, 'ITO e-<iJaaa MomeT 6hlTb npOMemYTO'lHhIM 
aBeHOM B a -+ 'Y-npeBpam;eHl'IH TOJIbRO ;o;JIH CnJIaBOB C CO;a;ep}l,aHHeM MapraHD;a, 
MeHbIllHM 20 aT. %. B 06JIacTJI me MeTaCTa6HJIbHOH YCTOH'IHBOCTll e-qJaahl npo
MeJRYTO'lHOH npH 'Y -+ e-npeBpam;eHl'IH 6y,n;eT 'a-<iJaaa. TaRHM 06paaOM, TO 06-
CTOHTeJIbCTB0, 'ITO npH ROMHaTHoi1: TeMllepaType meJIeaO-MapraHn;eBhle CnJIaBhl 

" Ox 
B aaBHCHMOCTII OT COCTaBa H pe
)RHMOB npe;a;mecTByIOm;Hx TepMH
'1ecIDIX lI/ MeXaHJIlIeCRHX 06pa60- 1200r---t---r---+---~---+-l 

TOR MOryT HaXO;a;HTbCR B 0p;H0-
<iJaaHoM, ]:Q3yx<iJaaHoM H Tpex<iJaa
HOM COCTOHHHHX, COOTBeTcTByeT 
peaYJIbTaTaM Hamero paC'IeTa. 
llPH aTOM B pH.n;e CJIY'laeB pac
'1eTHaH )l;HarpaMMa ;o;aeT BoaMom
HOCTh npe;o;clJ{aaa T1> RaR <iJaaoBhm 
COCTaB, TaR H O'lepeJJ;HOCTb nOHB
JIeHHH <iJaa npH Tex HJIH HHbIX 06-
pa60TRax. 

l1a pHC. 4 BHARO, 'ITO npOTH
}I,eHHOCT1> 06.llaCTH MeTaCTa6HJIh
HOH YCTOH'IHBOCTH e-<iJaahl O'leHb 
'IYBCTBH;TeJIbHa R ,n;aBJIeHHIO H npH 
30 -,;,6ap ' aHa'IHTeJlbHO paCIllHpH
JIaCh no TeMIlJepaTYPe H COCTaBY. 
lloaTOMY \CJIe.n;yeT OmHp;aTb, 'ITO B 
YCJIOBHHX BhlCORoro ;o;aBJIBHHH 
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e-<iJaaa 6yp;eT 06paaOBbIBaTbCH H PRC. 4. ,[(RarpaIDfa lIIeTaCTa61IJIhR1>IX 6eaARcPcPY-
B CllJIaBaX C COAep}RaHHeM Map- aROHHLIX (MapTeIIcRTHhlx) panfIonecHH n CRCTe-
MHn;a, npeBbnnaroUVlM 36 aT. % . Me }KeJIeaO - MapraHen; I1pH 1 ar,l£ II nop; p;anJIe

H1IeM 30 n6ap. CnJIOlllThle JIllllIDI - rpafIlIIl;hI 06-
PJIp; CJIe;a;CTBHH, BhlTeRaIOID;HX JIaCTen YCTO:ihnnOCTll MeTaCTa5uJIbHhlX cPa3; 

na npoBep;eHHbIX Bhlrne paC'IeTOB, nyHKTl'IpHLIe JIl'IIIHlI - npOJ(OIDHerrl'le mumn pan-
nO;O;TBepJJ;HJICH npH aRCnepHMeH- IIOBeclUI aa TOq.Kl'l TpoHrroro panHonecHII 
TaJIbHOM 1'IiCCJIe;O;OBaHHH BJIHHHHH a - y - e 
BoecTopoHHero ;o;aBJIeHHH H nJIaCTH'IeCROH ;o;e<iJop1l1an;rur na <iJaaoBhIH COCTaB 
CnJIaBOB CHCTeM:h1 meJIeao - MapraHen; [19]. 

l1a npOBeAeHHoro Hal\m HCCJIe;a;OBaHHH CJIe.n;yeT, 'ITO e-<iJa~a, JIerRO 06pa-
3YIOm;aHCH B CnJIaBaX meJIeaO - MapraHen; npH aTMoc<iJepHoM ;o;aBJIeHHH, HBJIH
eTCH TBep)l;bIM paCTBopOM Ha 6aae e-MOp:H<iJHRan;HH BblCORoro ;o;aBJIemm '1HCTOrO
}I\e.lleaa. JIernpOBalIHe meJIeaa MapraHn;eM nOBbllllaeT TepMO;a;flHal\fH1IeCKYIO 
YCTOH'IHBOCTh e-<iJa3hI. I\poMe cnCTeMhl meJIe30 - MapraHen;, aTO HMeeT MecTO, 
HanpHl\1ep, B cnCTeMe meJIcao - HPH,llIDf, B I\OTOPOH e-<iJa3a nOHBJIHeTCH He 
TOJIhKO B peaYJIbTaTe MapTeHCHTHoro npeBpaIlliemIH [20], HO n npH llIDITeJIb-
1I0M oTnyCI\e [21]. CJIe;O;OBaTeJIhHO, HeCMOTpH Ha TO, 1.ITO Y HpHp;HH HeT e-1I10-
)J.H<iJHKan;nH npH aTMoc<iJepHoM ;o;aBJIeHHH B CHCTe1l1e meJIe30 - HpHp;HH, e-e))aaa 
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B HeKOTOpoii OOJIaCrn TeMIIepaTyp H COCTaBOB MOiKeT OhlTh AaiKe cTatnuIbHOH. 

B ::lTOM OTHomeHHH AHarpaMMa CIIJCTeMhl iKeJIeaO - HpI:l,lQrii: IIpH 1 arM COOT

BeTcTByeT JumrpaMMe CHCTeMl>I iReJIeao - MapraHeIJ; IIpH IIOBhlIIIeHHbIX AaBJIe

HIDIX, RorAa Ha Heii IIOHBmIeTCH OOJIaCTb CTaOHJIbHOH e-waahl (CM. pHC. 3). 
MeTaCTaOHJIbHaH e-cpaaa oopaayeTcH TaRiKe B CHCTeMe iKeJIeaO - yrJIepo,n: Y 

CIIJIaBOB C 3,5-4,5 % C IIpH peaRoii aaRaJII(le Ha iR:ow<oro COCTOHIDlH [22]. EiCTb 

'OCHOBaHHH CQHTaTb, 'ITO ::lTO He e-RapoH,ll;, a waaa, BeAYIIJ;aH CBoe IIpOHCXO)l~Ae
HHe OT e-MOAHWHRa~ iReJIeaa. 

B IIpHHIJ;Hne e-waaa AOJIiKHa nOHBmITbCH IIpH COOTBeTCTBYIOID;HX AaBJIeHHHX 

Y Bcex CnJIaBOB Ha OCHOBe iReJIeaa, HO, RaR MbI BHAeJIH, ::lTO MOiKeT npOHCX()

»ITh H npH aTMocwePHOM ,n:aBJIeHHH. HaJIHqHe e-MOAHWHKaIJ;HH y BTOporo ROM

II01reHTa ,n:OJIiRHO OOJIer'laTb nOHBJIeHHe e-waabI B }ReJIeaHOM yrJIY )J;JmrpaMMbI, 

RaR ::lTO HMeeT MeCTO B iCHCTeMe iKeJIeaO - PYTeHHH [16]. 
BhlHBJIeHHe waahl BhICORoro Jl,aBJIeHIDI rryTeM JIerHpOBaHHH npHcym;e, n()-BH

~OMY, H CllJIaBaM Ha oaae THTaHa H IJ;HpROHHH, Y ROTOPhlX 'laCTO nOHBJIHeT

-CH HeRaH (<HenOHHTHaH» MeTaCTaOHJIbHaH HJIH rrpOMeiKYTO'lHaH <U-<Paaa, HMeIO

'IIJ;aH, O,n:HaRO, Ty iRe CTPYRTYPY, 'ITO H ffi-MOAHWHRaIJ;HH THTaHa H IJ;HpROHHlI 

npH BhICOI{QM AaBJIeHHH. 

B Aamroii paOOTeI ,IlJIH OlllIcaHHH e-waahl B CnJIaBaX Fe - Mn MbI HCnOJIb

aOBaJIH AaHHhle, OTHOCHIIJ;lleCH R e-MOAHWHRau;rur )I~eJIeaa H T - P-AHarpaMMe 

iKeJIeaa. BoaMoiKHo, O,n:HaRO n IIpOTHBOIIOJIOiRHhlii: IIYTh, Ror,n:a AaHHhle, noJIY

'leHHhle AmI CnJIaBOB, BlCnOJIbayIOTcH Jl.IDI OllHCa!HHH nOBeAeHHH ROMllOHleHTOB 

nOA AaBJIeIDlleM. IIo-B1'l,l\l'IMoMY, TaRoH nOAxoA MOiReT ObITh llJIOAOTBOpeH AJIH 

aHaJIHaa TepMowmaMHlJeCRHX CBoiicTB lJj BoaMOiKHOCTH nOJIyqeoHHH nOA AaBJIe

mreM e-MOAffWHKaIJ;HH HpHAHH c, nOMOm;bIO AaHHhlx 00 e~aae B CHCTeMe ,ue>
..JIeao - HpH,IlHii:. 

~eHTpaHLHbrft HayqBo-HCCHe~oBaTeHLcKHH 
HHCTHTYT 'lepHOH MeTamryprHH 

HM. 11, II. BapAHHa 
11HCTll'TYT <pll'3llKK T1lep~oro Terra 
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