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. SLEIE T 1435°CHRLE R C M N £E Fe—C—N Fil Fe—C—V-N /4K M RV IR . Fe—C-V 484k rh C (i
VRIS TRl Xc=0.2043+0.8365Xy Bi—InXc—9.683X=—11.96X\,—0.3916. C FI1 N 75 Fe—C—V—N & {4 ()10 R0 v it 155 b
V OIRFEREINTIHE N, KRG Fe—C BRRIB ) 24P . Fe—C—N H4&h C M1 N Z (A FINE M HAE M B 5k. C 7F Fe—C-V
Yk K C FIN 78 Fe—C-N Fil Fe—C—V-N JE R MR, T8I ™k A 25 S R 5, 3R19 T Fe-C-N %
et C RN 2], Fe—C—V %4kt C fil V 2 [0 J2 Fe—C—-V-N #fkrh V 5 N 2 [a) (#0355 B AR H AR 28 e5=0.5016,
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Table 1  Solubility equilibrium compositions of Fe—C—N and Fe—C—V—N melts (1435 C)

No. Fe—C—N melt Fe—C—V-N melt
ac N Xc XN Xre ac v N Xc Xv XN Xre
1 0.0500 0.656x10™ 0.1967 0.0002 0.8031 0.0526 0.0076 0.762x10™* 0.20518 0.00698 0.00025 0.78759
2 0.0571 0.0171 0.920x10“ 0.21953 0.01547 0.00030 0.76470
3 0.0576 0.0204 0.916x10“ 0.22106 0.01842 0.00030 0.76022
4 0.0580 0.0195 0.858x10* 0.22235 0.01759 0.00028 0.75978
5 0.0584 0.0314 1.506x10“ 0.22337 0.02826 0.00049 0.74788
6 0.0600 0.0309 1.332x10“ 0.22841 0.02768 0.00043  0.74348
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Table 2 Solubility equilibrium composition of Fe—C—V melt
No. wc [ov, re Xc Xy Xre

1 0.0526  0.0076  0.9398 0.2052 0.0070  0.7878
2 0.0571 00171 09278 02196 0.0137 0.7667
3 0.0576  0.0204 0.9220 0.2211 0.0184  0.7605
4 0.0580 0.0195 0.9225 0.2224 0.0176 0.7600
5 0.0584 0.0314 09102 02235 0.0283 0.7482
6 0.0600 0.0309 0.9091 0.2285 0.0277  0.7438
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3.1 Fe—C-N /&K aiF & HIKIE

H# 1 1 Fe—C—N S A il -1 o I 4L, THEH
C MY EIR 73 HOH B Xc=0.1968.
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Xc=0.2043+0.8365Xy, (r=0.87). 3)
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Ig[%N])y. HH 1gfl iz Y, Igfi=el[%j], T2tk Xy %
7 A (eR[%CT+HG[%N])c=(eR[%CT+e \[%VI+HG[%N])y. #
SRR

eR([%Clc-[%CI)+1g[%N])c—-(1g[%N])v=e\[%V],  (10)

1 [%Cle FI[%Cly 737~ Fe-C-N J#{4&F1 Fe-C-
V-N A C I firE, (19[%N])c F(Ig[%N])y 73732
7~ Fe—C—N 15441 Fe—C—V-N #&4&d N (R E 1 o (1)
X8, ef o Fe—C—N #4& C xF N 3% B AH A H] R 50

N ARA N R S 30 otk v oS Y. Y Fe-C-V—
N AR II[%VI(ER 1 i ayv) FEERH TR

Y""=—0.2379[%V]-0.05912 (r=—0.98). (11)

A2 (10)F1(11), e¥=-0.2379. =\(11) HIskEA
90, ATREAE R SEIR R = G ). MR HE(2), THEH 1435
‘CH e\=—0.8781.
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(1) 1435°CiEJEI, Fe—C—N #54A¥%FiZHoc C M N
2 TR R P2 AR H A T % %% e5=0.5016, e=0.4306.

(2) 1435 CHLJEI, Fe—C-V-N ¥R 4ot V Al
N 22 1) (5% J85 A AR ) 3 8 e¥=—0.2379, eV=—0.8781.

(3) 1435°CifJE N, Fe—C-V 1k C HIVEME T
XN Xc=0.2043+0.8365Xy 3{—INXc—9.683Xc=—11.96Xy—
0.3916; WH4lc V A C 1A A& A B AR T R %L
£e=65=—11.96, 4=—0.05416, e5,=—0.2443.
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Activity Interaction Coefficients in Fe—C—N, Fe—C-V and Fe—-C—V—-N Melts

CHEN Er-bao, WANG Shi-jun, ZHOU Yun, WU Bao-guo

(School of Metallurgy & Resources, Anhui University of Technology, Ma anshan, Anhui 243002, China)

Abstract: The saturated solubility of carbon and nitrogen in Fe—C—N and Fe—C—V—-N melts was measured experimentally at 1435C.
The purpose of present work is to obtain the activity interaction coefficients between solute components in these melts. The saturated
solubility of carbon in Fe—C—V melt can be calculated with the following formula: Xc=0.2043+0.8365Xy, or —InXc—9.683Xc=—11.96X\—
0.3916. The saturated solubility of carbon and nitrogen in Fe—C—V—N melt increases with increasing vanadium concentration. According
to the thermodynamic properties of Fe—C melt, the activity interaction coefficients between carbon and nitrogen in Fe—C—N melt, the
saturated solubility of carbon in Fe—C—V melt as well as the saturated solubility of carbon and nitrogen in Fe—-C—N and Fe-C-V-N
melts, by strictly thermodynamic derivation and calculation the activity interaction coefficients between carbon and nitrogen in Fe-C—N
melt, between carbon and vanadium in Fe—C—V melt as well as between vanadium and nitrogen in Fe—C—V—N melt were obtained as
follows: e§=0.5016, £/=—11.96, eJ=—0.2443 and e); =—0.2379.

Key words: Fe—C—N melt; Fe—C-V-N melt; Fe—C—V melt; activity interaction coefficients



