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r,ne T C- TeMnepaTypa, oK; G - KOHueHTpaUH5I paCTBopeHHoro MeTaJIJIa (Ni HJIH 

Mo), aTOMHble ,nOJlH; f').H - pa3HOCTb 3HeprHH, nOrJlOlll.eHHblX OpH paCTBopeHHH 

.e-amO.M.a BellleCTfla (Ni HJIH Mn) B a- H r->KeJle3e; SJ( (G) - KOHqmrypaUHOHHaJI 

3HTPOOH5I, paBHa51 (-) R {G 10 G + (l - G) 10 (1 - G)} H f').n;a (T) - pa3HocTb 
<CB060,nHbIX 3HeprHH r- H a-¢a3 'lHCTOrO >KeJle3a l{aK ¢YHKUIDI TeMnepaTypbl. 

«OTHoCHTeJlbHble» cB060,nHble 3HeprHH OTJIH'laIOTC5I OT «nOJlHbIX» cB060,nHb1X 

·~meprHH TeM, 'lTO · B HHX onYllleHbI 'lJIeHbl, o,nHHaKOBble ,nJl51 06eHx cpa3: 'lJIeHbl, 

He 3aBHC5IlllHe OT KOHueHTpaUHH, H 'lJIeHbl, 3aBHC5IlllHe OT KOHueHTpaUHH JIHHeHHO. 

ABTOPbI pa60Tbl [3J nOKa3aJIH, 'lTO Bblpa>KeHIDI ,nJI5I «OTHOCHTeJIbHbIX» CB06011-

HbIX 3HepfHH MorYT 6bITb ycneUJHO HCnOJlb30BaHbl llJI5I pac 'leTa cpa30BbIX rpaHHll. 

-a/a + r H a + r Ir CHCTeM Fe-Ni H Fe-Mo. 

Y CJIOBIDIMH paBHOBeCH5I a- H r-cpa3 CnJlaBOS Fe-Mn npH HeKoTopoH TeMnepaType 

T 51BJISHOTC5I paBeHcTBa XHMH'leCKHX nOTeHUHaJlOB >KeJle3a I{ MapraHua B 3THX 
~~U . 

f f.l~e Ie = f.lFe Ie a y 

If.l~n lea = f.l~n ley 
(3) 

r,ne Ga - KOHueHTpaUH5I MapraHua Ha rpaHHue a/a + r , a Gy - KOHueHTpall.lU; 

Ha rpaHH.Ue a + r / r. YpaBHeHl{51 (3) cnpaBe,nJlHBbl H ,nJl51 «OTHOCl-ITeJlbHbIX» 

XHMH'leCI{I{X nOTeHUHaJlOH, oope,neJl5leMblX H3 «OTHOCHTeJlbHbIX» cB060,nHbIX 3Hep­

~HH COrJlaCHO COOTHowe~HHM: 

, -f' f' (1 G) af~e_Mn f.lFe = Fe = Fe· Mn + - i ---, aC, 

i -fL fi G af~e-Mn 
f.lMn= Mn = Fc-Mn- '~ 

I 

(i = a, r) 

(4) 

(5) 

ABTOPbI pa60Tbl [3] B CBOHX paC'leTaX OOJlaraJlH, 'lTO f').H = 2700 KaJI.I.M.oAb 
1H He 3asHCHT OT TeMnepaTypbl. HaMil YllTeHa TeMoepaTypHaJI 3aBHCHMOCTb AH. 
BeJIH.'lHHbI f').H (T) H f').FF;:a (T) BbI'lHCJleHbI H3 ypaBHeHl:fH paBHOBeCH5I (3) npH 

{)ope,neJIeHHbIX TeMrrepaTypax H COOTBeTcTBYIOIII.HX HM KOHueHTpaUH5IX Ga H Gy , 

B3HTbIX H3 3KcnepHMeHTaJIbHO · nOJIYlIeI-IHOH )UlarpaMMbT paBHOBeCHH [1] (CM. 

"Ta6J1. 1). PacclIHTaHHble TaKHM o6pa30M 3HalleHHH f').FF-:a(T) HeCKOJlbKO OTJlH-

Ta6/1uL{a 1 

KOHl.\ellTpal.\lUI Mn. 3TOMHble y-a 
AOJlU no 3Kcn epl1MeUTaJlbllblM AH(T) . L'.FFe (T). KaJl / 2-amoAI 

A3HHblM [I] KaJl / 2·a mo,lI. 
T. OK 

I 
no HaWUM 
paCl(CTHblM 

no 113WliM pac-I no A 3 HHblM Ca Cy A3HlibIM 
lleTHblM A311ltbrM pa60TbI [4J 

1184 0 0 - 0 0 
1100 0.013 0.032 1969 42 22 
tOOO 0.023 0.075 2348 108 75 
900 0.032 0.127 2465 184 180 
800 0.033 0.195 2824 291 308 
700 0.034 0.266 2861 382 449 

QaIOTC5I OT ,naHHbIX pa60T [4.5] (CM. Ta6JI. 1). PaClIeT KpHBbIX pasHoBecJ.l5I ala +r 
Ii a + r Ir no 3Ha'leHHHM f').F;-; a. (T) [4.J rrpHBollHT K 3aMeTHoMY OTKJIOHeHHIO 

(WTpl1xoBble JIl1Hl1l1 Ha CPH.f. 1) OT 3KcnepHMeHTaJIbHblX KPUSblX (cnJIOWHble 
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JIHHHH), n03TOMY H B )l.aJIbHeHllIHX pac4eTax npH BblCOKHX )l.aBJIeHIDIX HaM 

HCTIOJIb30BaJIHCb BeJIH4HHbl /)'F~-;a (T), Bbl4HCJIeHHble H3 )l.HarpaMMbI Fe-Mn [1] _ 
113MeHeHHe «OTHOCHTeJIbHbIX» CBo60)l.HbIX 3HeprHH CG- H y-¢a3 B pe3YJIbTaTe 

rrpHJIOmeHHH )l.aBJIeHIDI paCC4HTbIBaeM no MeTO)l.Y l(aY¢MaHa [6] 

t~e-Mn (Ca , T, P) = Caf..H (T)- TS K (Ca) + 23.9 PV~e.MIl (Ca , T) (6} 

He.Mn (Cy , T , P) = (1 - Cy ) /).F;-;a (T) - TSK (Cy ) + 23.9 PV~e-Mn (Cy , T) (7) 

r)l.e P - )l.aflJIeHHe, K6ap; V~e.MIl H . V~e-Mn - MOJIHpHble 06beMbI CG- H y-¢as. 
Fe-Mn CTIJIaBOB KaK ¢YHKll,HH KOHll,eHTpall,HH MapraHll,a H TeMnepaTypbI; 23.9-

I<03¢¢Hl~HeHT, Y4HTbIBaJOlll,HH pa3MepHOCTb. 113MeHeHHHMH 06beMa, /).H H SK C­

)l.aBJIeHHeM npeHe6peraeM. 

3aBHCHMOCTb Y)l.eJIbHbIX MOJIHPHblX 06beMOB CG- H y-¢33 CnJIaBOB Fe-Mn OT 

TeMnepaTypbI H KOHll,eHTpall,HH Y4HTblBaeTCH CJIe)l.Y!Olll.HM 06pa30M. AHaJIHTH4eCKHe 

BblpameHHH )l.JIH aTOMHbIX 06beMOB 3THX ¢a3 (A3) KaK ¢YHKll,Hii cO)l.epmaHHff 

MapraHll,a (R aTOMHblX nOJIHX) npH 20° C H3 peHTreHOBCKHX )l.aHHbIX pa60T [1,7-9] 
3aTIHCblBalOTCH B BH)l.e: 

V~m (Ca) = 11.703+0.780 Ca 

V;m (Cy) = 1l.334+ 1.115 Cy 

(8) 

(9) 

113 pe3YJIbTaTOB pa60TbI [10] CJIe)l.yeT, 'lTO K03¢¢Hll,HeHTbI JIHHeiiHOrO 

paCWHpeHHH CG-¢a3bl CnJIasoB Fe-Mn cJIa60 nOBblWaIOTCH C yseJIH4eHHeM CO)l.ep­

maHIDI Mapr3Hll,a B CnJI3Be, 3 y-¢33bI )l.JIH WHpOKOrO HHTepBaJIa COCTasOB. 

OCTalOTCH npaKTH4eCKH nOCTOHHHbIMH. n03TOMY )l.JIH ynp0lll.eHHH p3Cl:JeTOB nOJIa-· 

raeM, 4TO K03¢¢Hll,HeHTbI TepMH4eCI<orO paCWHpeHHH CG- H y-¢33 CTIJIaBOB Fe-Mn, 

p3BHbI COOTBeTCTBYlOll~HM K03¢¢Hll,HeHT3M 'lHCTbIX CG- H y-Fe, T. e. 

CG~-Fe= 14.5.10- 6_1-, ~-Fe =43.5.10- 6 _
1-

cp - epaa cp epaa 

CGtFe = 23 . 10- 6 _
1_, a;-Fe -'- 70 . 10- 6 _

1_ 
cp epaa cp epaa 

11CTIOJIb3YH Bblp3meHHH )l.JIH aTOMHblX CObeMOB CG- H y-¢a3 (8) H (9) H BeJIH-

4HHbl K03¢¢Hll,HeHTOB 06beMHoro paCllJHpeHHH 3THX ¢a3, Ebl)30)l.HM CJIe)l.YIOlll.He 

33BHCHMOCTH yneJIbHblX MOJIHPHblX 1 06beMOB CG- H y-¢33 OT Ter.mep3Typbl 11 KOH­

ll,el1Tp311,H:H: 

V~e.Mn (Ca , T) = 6.959 + 0.464 Ca + 3.03 . lO-<lT +0.20 .1O-4TCu (10) 

(11 ), 

I10)l.CTal3JIHH BblpameHI1H .nJIH Va H V
y 

B ypasHeHI1H (6) 11 (7) H onpe.nemm 

no ¢OPMYJI3M (4) H (5) «OTHOC11TeJIbHble» XHM114eCK11e nOTeHll,HaJIbI meJIe3a H 

Mapr3Hll,a B CG- 11 y-¢a3ax K3K ¢YHKll,HI1 KOHll,eHTpall,11H, TeMnep3Typbl 11 .n3BJIeHHH_ 

C nOMOlll.blO yCJI9BHii p3BHoBecHH (3), nOJIYl:JaeM ypaBHeHHH p3BHoBecHH: 

C 
/).H (T) + 23 .9 P (0 .077-1. 91 . 1O-4T) + RT In ~ = 0 

Cy 

(12) . 

1 LI.JlH Bbl'lHCJIeHHH MOJlHpHOrO C6"b€Ma aTOMHblH 06"beM HY>KHO YMHO>KHTb Ha 'I HCJlO. 

ABoratJ,po (N =6.0228 . 1023 [9]) : 


