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Distribution of Solute Elements between Solid and Liquid
Phases in Iron-Carbon Base Ternary Alloys
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Synopsis:

The equilibrium distribution coefficients &, for some solutes in Fe-C-base ternary alloys have been ex—
perimentally investigated. The mechanisms of these solute distributions between solid and liquid phases
have also been discussed on the basis of thermodynamics.

The experimental results show that &, of Ni increases and k, of V decreases with increasing carbon con—
tent, and the distributions of C in Fe~C-Ni and Fe-C-V alloys differ little from those in Fe-C binary al-
loys. The effect of carbon on k_s of Ni and V can be thermodynamically explained by using the inter—

action parameter, the activity coefficient and so on.
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Photo. 1.

Table 1. Chemical composition and equilibration
temperature for Fe-C-Ni and Fe-C-V alloys.

wt%C wt%V wt%Ni Holding temperature (K]
2.57 1.03 1543 1548

3.50 1.06 1468 1476

2.30 0.44 1628 1643 1653
3.34 0.44 1536 1546

2.45 2.96 1622 1632

3.37 2.80 1543

1.62 0.39 1673 1683

2.77 0.48 1573 1593

3.28 0.59 1526 1556

2.71 1.03 1605 1 608 1613

3.84 0.93 1473 1483 1490

Table 2. Chemical composition for
standard specimens.

wt% C wto V wto% Ni
0.00 0.00 0.00 (pure iron)
0.71 0.44
0.97 0.59
1.04 0.41
2.30 0.44
3.34 0.44
0.92 1.10
114 0.59
1.31 0.94
2.71 1.03

3.84 0.93
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with carbon concentration on liquidus.
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Table 3. Thermodynamic data for

calculating k%' and 4%,
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*2 *2
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& N LQTOQ, *1 L%Eﬁg "
Nickel . ‘61 53
e gt 229 10.65 an 25016000, 2340 (9)
LNt~ fiRi =21.6-T +0.90X10-3-T2—3.9-T -In T +1257 (Ref. (16))
- T *2 *3 . k2
In Fv ~3.10(1000°C, « phase), —35;59 18) —1.80(1 600°C), fﬁT“(l a3
*2
eV LS;'OO’ *1 3.23(1 600°C), '6%5& (9)
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€c = 18.4(1000°C), 2270 (12)  —16.1(1600°C), ?’OT‘LO (9)
£ — 15 =48.6T +1.29%10-3- T 20,1 X 105- T-1—6.45- T -In T —3935 (Ref. (16))
In Te §-?°~+2.72 In T —24.3 ) ZJTzo-—z.oo 315)
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e$ 8980 4 3 09 (14) 7830 4366 (15)
T T
*1 estimated from the equation gx=—2 In 7x *2  Temperature dependence is estimated in this work.
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