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I1cCJIe,UOBaHI110 <pa30BOH ):umrpaMMbl qHCTOrO )l(eJIe3a B nOCJIe,UHl1e rO,UbI 

nOCB5Illl~eH p5l,U pa60T (CM., HanpHMep, [15-17]), B KOTOPbIX onpe,UeJIeHO nOJIO)l(eHHe 

KpHBblX paBHOBeCI151 a - r, a - e H r - e B P - T-06JIaCTH. I1HTepecHO, qTO 

3KCTpanOJIJIH.I1SI KPHBOH paBHOBeCI1SI r - e ,UJISI ql1CTOrO )l(eJIe3a, nOJIyqeHHOH B 
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<1>Mr. 3. KpMBble a' ~v H v~e npeBpallleHMH B CMCTeMe 
F e-Mn; KpMBble v-+a' M a'--+-y npeBpallleHMH nOCl'pOeHbI no 
,!l.aHHbIM pa60TbI [I] ; KpMBble 'Y-+e M e-+v npeBpallleHI1I1 ItO
cTpoeHbl riO ,!l.aHHbIM paooTbl (eM . 0603Ha4eHHlI 1-7) : 
(12]- 1, (13] - 2; (1]- 3, [14] - 4, EPWOBOH n. C.- 5, Epro-

JlaeI~a B. t1>.- 6, HaWH ,!l.aHHble - 7 

pa60Te [1:'], K aTMoc<pepHOMY ,UaBJIeHI1IO TaK)I(e JIaeT TeMnepaTYPY, 6JIH3KYIO K 

530 0 I(. B TO )l(e BpeM5I B pa60Te [16] npI1BO,UHTCSI 60JIee HI13KOe 3HaqeHI1e TeM

nepaTypbI (r - e)-paBHOBeCI1SI ,UJIfi ql1CTOrO )l(eJle3a npl1 aTMoc<pePHOM JIaBJIeHI1H, 

paBHoe ~ 470° K. 
TOQKa nepeCeQeHI1f1 Kpl113blX T~-Y = f (C) 11 T~-e = f (C) Ha ,Ul1arpaMMe 

MeTaCTa611JIbHOrO paBI-IOBeCI1SI ,UJISI CnJIasoB Fe-Mn cooTBeTCTByeT pasHoBecHIO 

Tpex <pa3: r - e - a'. CJle,UoBaTeJIbHO, Qepe3 3TY TOQKY ,UOJI)I(Ha npOxOJIHTb 

TpeTbSI Kpl1BaSI - KpHBafi MeTaCTa611JIbHOrO paBHOBeCI1f1 a' - e. fIOJlO)l(eHl1e JII1HHH 

ro'-e = f (C) onpe,UeJleHO He3aBI1CHMO no 'uBYM TOQKaM, KOOpJII1HaTbI KOTOPbIX 

nOJIYQeHbf cJIe,UYIOlll.I1M 06pa30M. fIpHMeM, QTO JIJlSI <pa30Boro paBHoBecHSI a' - e 
MO)l(HO 3amicaTb ypaBHeHI1SI «OTHOCHTeJIbHbIX» cB060,UHbfX ::meprHH a- H e-<pa3 B 

TaKOM )l(e BHJIe, KaK 3TO 6bIJIO c,UeJIaHO [3) ,UJISI <pa30Boro pasHoBeCI1f1 a - r: 

fa(C, T) = Ci1Hu- e-TSK (C) 
I' 

fe (C, T) = (1 - C) i1F~-;e (T) - TSK (C) 

(15) 

(16) 
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r,ne I1Ha- e - pa3HOCTb TerIJIOT paCTBOpeHlf51 npI1 ,no6aBJIeHI1H 1 2-amOMa Map

raHua K ex- 11 e-Fe. C'lI1TaeM, 'lTO I1Hu
-

e = I1HU
-

Y = 2700 KllA/2-amOM [3], 
I1F~-;8 (T) -pa3HOCTb CBo6o,nHbIX 9HeprHH ex- 11 e-<pa3 'lI1CTOrO )KeJIe3a KaK <PYHK

UI1Sl TeMTIepaTypbl. 1l0CKOJIbKY e-Fe npI1 aTMOC<pePHOM ,naBJleHI1H He CYIUecTByeT, 

CBo6o,nHa5I 3HeprI1Sl ero KaJ{ <PYHI{UI1Sl TeMnepaTypbI He onpe,neJIeHa. TeM He 

MeHee 3Ha'leHI1Sl ,nJISl ,nBYX TeMnepaTYP MorYT 6bITb HaH,neHbI. 
KaK YKa3bIBaJIOCb BbIIlle, 9KCTpanOJISlUHSl K 'lI1CTOMY )KeJIe3Y KPHBOH 

T~-8 = f (C) nepexo,na r - e CnJIaROB Fe-Mn 11 9KCTpanOJISlUI1Sl K aTMoc<pePHOMY 

,naBJIemno KPHBOH (r - e)-nepexo,na llI1CTOrO )KeJIe3a [15] ,naIOT TeMnepaT-YPY 

(r - e)-npeBpaIUeHI1Sl 'lI1CTOrO )KeJIe3a npI1 1 amM, pasHYIo 530 0 K. TIPI1 9TOH 

TeMnepaType cBo6o,nHaSl 9Heprl1Sl r-Fe pasHa CBo6o,nHOH 9HeprHI1 e-Fe. F~e 11 F~e
npoTa6ymrpOBaHbT ,nJIH Bcex TeMnepaTYP [~ . 6]. OTKy,na, I1F~-;8 (5300 

K) = 

= I1F'f,;Y (5300 K) = - 693 KaA/MoAb [4]. Pa3HOCTb CBo6o,nHbTX 9HeprI1H Me)K.ny 
(X- 11 e-<pa3aMJ1 'lHCTOrO )KeJIe3a MO)KHO oueHHTb TaK)Ke 11 ,nJIH KOMHaTHOH TeM

nepaTypbI. 113 pa60T [18.19] I13BeCTHO, 'lTO npH KOMHaTtTOH TeMnepaType (a - e)
npeBpruueHI1e Ha6mo,naeTCH npI1 .naBJIeHI1I1 130 K6ap. Pa3HocTb cBo6o,nHbIX 9Hep-

rHH (a - e)-npeBPruueHHH 'lHCTOrO )KeJIe3a KaK <PYHKUI1Sl TeMTIepaTypbI 11 ,naBJIeHI1H 

3anI1CbIBaeTCH CJIe,nYIOIUHM o6pa30M: 

I1n;e (T, P) = I1F~;8 (T) + 23.9 P 11 V~;e (T, P) (17) 

TIPI1 P = 130 K6ap 11 T = 3000 
K I1n-;8(T, P) = 0 11 

I1n;e(300° K) = - 23.9 . 130 . I1V~;e(300° , 130 K6ap) (18) 

TIO,nCTaBJIHH B ypaBHeHI1e (18) 3Ha'leHI1e I1V~;8(300° , 130 K6ap) = 0.20 CM3/MOAb 
[15] , nOJIY'laeM .nJIH 3000 

K I1n;e (3000 
K) = - 621.4 KaA/MoAb. 

TIo I13BeCTHbIM BenWlHHaM /)'F~;e ,aJIH ,nBYX TeMnepaTYP 300 11 530 0 
K C 

nOMOIUblO ypaBHeHHH (15) 11 (16) MO)KHO HaHnl cooTBeTcTBYIOIUI1e 9THM TeMne-

To. OK 

300 
530 

1 

AF~;e(T). 
/Cali / MOAb ' 

. 1 
-621.4 
-693 .0 

Ta6AUtja 2 

Co, 3TOMHble 
,AOJlH Mil 

0,1871 
0.2042 

paTypaM KOHueHTpauHH MapraHua rIa KpH

BaH T~'-e = f (C). 3Ha'leHI1Sl HX npHBe

.neHbl 13 Ta6JI. 2. TIpoBe.neHHa5I 'lepe3 

. 9TH TO'lKH npSlMaH JII1HI1H T~'-8 = f (C) 
npoxo,nI1T llepe3 TO'lKY nepeCeqeHI1Sl KpI1-

BbIX T~'-Y 11 T~-e. YllHTblBa5I rpy6ble 

,nonYIUeHI151, npHHHTble KaK npH paCqeTe 

COOTBeTCTBYIOIUHX TOlleK, TaK 11 npa 

npOBe,neHHH KPHBOH T~-e = f (c), r:e3YJIbTaT MO)KHO C'lHTaTb OlleHb XOpOWHM. 

JI T a'-Y T Y-8 TU'-e 
HHHI1 0 , 0 11 0 . ,neJISlT T - C-nJIOCKOCTb Ha TpH 06JIaCTH MeTa-

,cTa6I1JIbl-!o.if YCTOHQI1BOCTH ex' -, r - 11 e-<pa3. ECJII1 9TI1 JIHHHI1 npo,nJII1Tb 3a TPOH

.HYIO TO'lKY (WTpHXOBble KpHBble Ha <pHr. 4), nOJIYllI1M KpHBble MeTaCTa6HJIbHbIX 

,p,rulHoBecHH B a' -, r" H 8-o6JIaCTSlx. CnJIOWHble H IllTPHxoBble JlI1HHI1 ,neJISlT ,nHa

[paMMY Ha IlleCTb ?O.JIaCTeii:, ~ Ka}K,noii: 113 KOTOPbIX MO}KHO paCnOJIO}KHTb Bce 

.TpM ¢a3bI B I10pSl,nj<e, yaeJII1QeHHSl I1X TepMo,nHHaMHQeCKoii: YCTOHllHBOCTH (OOIm

:lKeHl:lSl CBQ6~4HOif " 3I;lepnm). BBepxy 0603HaQeHa caMaSl TepMo,nI1HaMHQeCI)H 

,l:l,eYC1:0HQ~a5I ,n~ ,naItHOH 06JIacTM $a3a, 06JIa,naIOIUa5I HaI16oJIbIllI1M 3Ha~eHI1eM 
C'B060,nH0I1 3HeprHH, HI1}Ke - 60JIee YCTOH'lHBa5I, a BHI13Y - HaI160JIee TepMO,UH

H,!MI1'leCKI1 YCT~H'lHBa5I 113 p'!-CCMaTpHBaeMbIX Tpex MeTaCTa6I1JIbHbIX <pa3 . 

HaH60JIbIllHI1 I1HTepeC C 3TOH TOQKI1 3peHI1Sl npe,UCTaRJISlIOT o6JIacTH, npHMbI

,KaJOIUI1e K KPHBOH T~ -8 = f (C). CJIeaa OT 9TOH KPHBOH HaI160JIee YCTOHQHBOH 

<pa30H SlBJISleTCSl ex' 11 e-<pa3Y MO)KHO paCCMaTpI1BaTb KaK nepeXO,UHYIO Me}K,UY r 
..... " 


