
.l(JIH paC'IeTa wasoBhlx paBHoBecri rrpH HaJIH1JHH ,B-WashI HeOOXOp;HMO 

F '1'-8 F a.-e '1'-8 
~lRaTh BeJIH1JHHhl 11 Mn (T) 1'1 11 Mn (T). I1FMn (T) MomHO onpep;eJIHTh, P;O-

rrYCTHB, l<al< II B c.lIJn:rae ./).F'M-;.'I' (T), 'ITO OHa HBJIHeTCH mmeruroH WYHIW,HeH 
"Tellmepa TYPhl: 

rp;e ki II k2 - ROHCTaHTI>I. li3 :mcnepllMeHTaJI1>EhlX llCCJIep;oBaRlIiI, npOBep;eH
HhlX B paOOT8 [14], CJI8.n;yeT, 'ITO .D;JUI CIIJIaBa IC 22,5 aT. % Mn TeMllepaTypa 

T'I'- E t:!: 
o MeTaCTauHJI1>HOrO paBHOBeCHH MapTeHCHTHhlX 'Y- 1'1 IB-was HMeeT SHa'IeHH6 

4000 K, a HaRJIOH RPHBOH TX-E R OCli p;aBJIeRlIiI npH aTOM paBeH 4,5 epafJ/1'Ooap. 
HCnOJIh3YH aTH p;aHHhle, 1'1 Y1JHT:bmaH, 'ITO Ha RPHBOH TX-E : 

G'I'-8 '1'-8 '1'-8 
11 Fe-Mn(Co, To,P) = I1FFe (To,P). (1- co)+ I1FMn (To,P)co+ 

v-e 
+ PI1 VFe-Mn(CO, To. Po) , (10) 

MomHO onpep;eJIHTh ki II k2• IIPHMe!HHH R ypaBlleIDIIO (10) 'cOOTHOmeHllH (7) 1'1 
(8), orrpep;emrn 3Ha'IeHllH M~;:E (To) rrpH nOMOmH P;aHHhlX paOOThl [15] 1'1 
ypaBH8HllH (1), II nOp;CTaBJIHH iI1 V~;:':Mn, HS ypaBHeHllH (20), nOJIY'IaeM Bhlpa

)HeHHe P;JIH t:..F'lfnE (T) B BHJJj6 

V 8 • 
I1Fiin (T)[1\:a.n/MOollb] = 791 -1,07TA 

Terreph llMeIOTCH Bce p;aHHhle, HeOoXOp;HMhle P;JIH paC'IeTa rpaHHU; OOJIaCTeH 
g / B + 'Y 1'1 B + 'Y / 'Y. Pac'leT npOBep;eH P;JIH aTMoccpepHoro )l;aBJIeHHH P = 1 

= 0 1'06ap 1'1 p;aBJIeHHH 301'140 r;6ap (pliC. 1-3). 
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PHc.1 PHC. 2 

'PRC. 1. PaCC'lHTaHHbIe JIlIHHH paBHoBecIrli: a - 'V, 'Y - e H a - e B CHCTeMe melIeao
lrapraHBIl IIpH aTMoc<pBPHOM .o;aBlIeHHH: 1- rpaHHI\bI cTa6HJThlThIX <paa, 2 - rpaHHI\bI Me
-racTa6HlIblThIX <paa, 3 - .o;RarpaMMa MeTaCTa6HJThHbIX 6ea.o;H<p<pyaHoHHbIx MapTeHcHTHbIX 

paBHoBecIrli: 

PHC. 2. IIolIomeHHe JIlllI1tii paBHoBecIrli: rOi - 'V, 'Y - e H a - e B CHCTeMe mBlIeso - Mapra
Hell IIpH 1 aT~£ H IIO.o; .o;aBlIellHBM 30 n6ap : 1 - rpaH~I cTa6HJThlThIX <paa IIpH 1 aTM, 
2 - rpaHHI\bI Cra6HJThHbiX <pas IIpH 30 n6ap, 3 - rpaHHI\bI MeTaCTa6HJThHbIX <pas IIpH 

1 aTM, 4 - rpaHHI\bI MBTacTa6HlIbHbIx <paa IIpH 30 n6ap 
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PaoctlHTaHhl TaIDKe RplIBhle a I a + 8 K a +' 81 8 npH Tex me ,ll;aBJIemUIX 

(pHC. 1-3). Be.JlHT:l1IlHhl ~-;~ (T) H MM.-;/' (T), He06xo)l;HMhle ,ll;JIJI ::lTOrO 
paClJeTa, nOJIYlJeHbI CJIOJReHHeM COOTBeTCTBYIOm;HX pasHocTeH cB060AHhlx ::lHep
rn:iI )l;JIH a - 'Y H 'Y - 8-npeBpam;eHHM. 

BH,ll; paCC'IHTaHHOH .n;ruI aTMoccpepHoro ,ll;aBJIeHHH ,ll;HaryaMMhl a - 'Y paBHO
M CHH 6JIRSOK K BHAY :mcnepHMeIITaJThHOH )l;HarpaMMhl [1J. TIPH aTMoccpepHoM 
,ll;aBJIeHHH 8-cpasa He HMeeT OOJIaCTH CTaOHJIhHOCTH npH Bcex Te~mepaTypax H 
]lJIH Bcex COCTaBOB. TIpHJIOmeHHe BhlCOKoro BC€CTopOHHero ,ll;aBJIe.HHH C]lBaraeT 
IDmHH cpaSOBhlX paBHOBIeCHH. Ha plllC. 2 conOCTaBJIeHhl paCC'IHTaHHhle cpasoBble 
T - c-)l;HarpaMMhl IIpH 1 arM II 30 x6apax. JImIHH I(l/ a + 'Y II a + 'Y / 'Y sa
MeTHO CM8CTHJIRCh B CTOPOHy 60JIee HHSKHX TeMIIepaTyp H MeHhnIHX KOH~eHT
pa~HH MapraH~a. 

TIPII ,n;aBJIeHHH 30 x6ap paBHOBeOHhlMH no-npe,uHeMY OCTalOTCH TOJII>KO a
H 'Y-cpashl. O,ll;HaKo C nOBhlIneHHeM ,ll;aBJIeHlUI OTHOCHTeJThOOH TepMO)l;IlHaMHlJe
CKaH YCTOHlJlIBOCTh HaH60JIee nJIOTHOH 8-cpashl YBeJIHlJHBaeTCH. TIPH )l;aBJIeHHH 
40 x6ap (pHC. 3) Ha cpasoBoH )l;HarpaMMe npH co,n;ep}KaHHllX MapraH~a 
"" 43 -7- 50 aT. % H TeMIIepaTYPax 430-520" K nOHBJIJIe11CH OOJffi.CTh CTaOHJI])
HOH YCTOHlJlIBOCTH 8-cpashl. CJIeBa H cnpaBa OT Hee pacrrOJIO}I{eHbI ~yxcpaSHhIe 

1, OK 

aX~-r----4-----+-----~--~--~ 

-am%Mn . 
Pnc. 3. IIoJIomeHlIe 1IJfIDIii: paBHoBecBii: a - y. 
'V - e n a - e B cnCTeMe meJIeso - MapraHe~ 
npn 1 aTM H IIO)); ;u;aBJIeHneM 40 n6ap; 1-
rpaBlII\LI cTa6nm,m.Ix !flaa IIpH 1 aTM, 2-
rpa~ cTa6nJILm.rx !flaa npn 40 n6ap, 3-
rpaH~LI MeTaCTa6JIJIbffi>IX !flaa npK 1 aTJI', 
4 - rpa~ MeTaCTa6KJILm.IX !flaa npn 

40 n6ap 

oOJIacTH a + 8 H ,8 + 'Y. IIPH ,n;aJIl>
Heii:rrreM YBeJIHlJeHHH ]laBJIeHHH 00-
JIaCTh CTaOHJThHOH YCTOHlJHBOCTH 
8-cpaShl oy,n;eT HerrpephlBHO pacrrm
PHThCH, a npH ,ll;aBJIeHHH BhlITIe 
110 x6ap 8-l$aoo. B HeKOTopOM HlI
TepBaJIe TeMIIepaTYP oY,ll;eT CTaOHJTh
HOH H JJ;JIH lJIICTOrO }I{eJIesa. 

Pac 'I e T T - C - P - JJ; H a
rpaMMhI6es,ll;HCPCPYSHOHHbIX 
MapTeHcHTHhlX npeBpam;,e
HHH B CHCTeMe Fe - Mn. PaB
HOBeCHaH )l;HarpaMMa COCTOHHHM B 
CHC,TeMe JReJIeao - MapraIleu;, BBHAY 
BHJIOCTH ,ll;HcpcpyaHoHHhIX npOqecCOB 
B 'Y-cpase npH Te:r.mepaTYpax, Mem-

• nmx 600-7000 C,' COOTBeTCTByeT 
JIROO 'lpesBbIlJaHHO MeMemIoMY 
OXJIa.lK,ll;emno 'Y-cpashl, JIROO ,n;JIRTeJTh
HOMY OTnyCKY MapTeHCHTHbIX a' - H 
8-cpas. B CrrJIaBaX C cO,ll;epmaHHeM 
'Mapra~a OOJIhIIIe 3-4% )I,aJRe Me,ll;
JIeHHOe OXJIam.AeHHe He COnpOBOJR)I,a
.aT-CH paCna,ll;OM H npHBO)l;HT It nepe
OXJIaJRJl;emno 'Y-cpaShI. RaK yme yKa
ShlBaJIOCb, nepeOXJIamJl;eHHaH 'Y-cpasa 
c CnJIaBaX Fe - Mn B SaBHCHMOCTH 
OT COCTaBa npeTepneBaeT MapTeH

CHTHbI8 'Y --+ ,a' H 'Y --+ 8-npeBpam;eHHH KaK npH p;aJIbHeiimeM oXJIam)I,eHHH, TaI( 

H B npo~ecce XOJIOWlOH ,ll;ecpopMar\liH. 
CJIe,ll;oBaTeJIhBO, ]lJIH mHpoKoro HHTepBaJIa TeMrrepaTYP H COCTaBOB Haomo

]l,aeMble npeBpa.rn;emm B meJIe30-lIIaprarr~eBbIX CnJIaBaX orrHChIBaeT He paCClJH
'faHHaH BhlITIe paRHOBeCBia.H )l;uarpa:r.nm COCTOHHHii, a )I,HarpaMMa Me'IaCTaOHJIh
mIX Oe3]lHCPCPY3HOHHhIX panHOBeCHii, KOTopaH oopaSOBaHa JITIllIUIMlf 

T~-j (P, c) q;asoBoro paBHOBeCHH Me}K)I.Y a-, 'Y- H 8-cpasaMU rrpH O'ICYT(;TB~m 
npo~eCCOB rrepepacrrpep:eJI()HIUI KOUrrOHetHTOB. B AOJIb KpHBhlX T~-j (P, c) 
YAOBJIeTBOpHeTCH YCJIOBUe 

i-j 
ilGFe-Mn(co, To,P) = O. 
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