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Equilibrium Distribution of Sn between Solid and Liquid Phases in
Fe-Sn and Fe-C-Sn Alloys
Norio IMA1, Toshihiro TANAKA, Toshitaka YUKI,
Takamichi IIDA and Zen- ichiro MORITA
Synopsis :

The equilibrium distribution coefficients of Sn between solid and liquid phases in Fe-Sn binary and
Fe-C-Sn ternary alloys have been determined experimentally, and the distribution behavior of Sn between
solid and liquid phases was discussed thermodynamically. Furthermore, the activity of Sn in coexisting
solid and liquid phases has been measured on Fe-C-Sn ternary alloy at the temperature near eutectic.
The equilibrium distribution coefficient of Sn between solid and liquid phases in Fe-C-Sn ternary alloy
increased remarkably as carbon concentration increased. It was found that carbon concentration might
contribute the equilibrium distribution of Sn between solid and liquid phases significantly and Sn had
positive interaction for carbon in high carbon concentration range near eutectic.
Key words : equilibrium distribution coefficient; Fe-Sn alloy; Fe-C-Sn alloy ;
dynamics.
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Table 1. Chemical composition of Fe-Sn alloys.

Chemical composition (mass%)

Fe-3.555n
Fe-5.715n
Fe-8.565n
Fe-9.67Sn

Table 2. Chemical composition of Fe-C-Sn
alloys.

Chemical composition (mass%)

Fe-1.71C-0.76Sn
Fe-2.42C-1.645n
Fe-2.91C-1.03Sn
Fe-2.72C-0.525n
Fe-3.26C-0.465n
Fe-3.58C-1.10Sn
Fe-3.77C-0.43Sn
Fe-4.02C-1.66Sn

Table 3. Liquidus temperature of Fe-Sn alloys.

Specimens (mass%) Liquidus temperature (K)

Fe-3.555n 1785
Fe-5.71Sn 1770

Fe-8.56Sn 1747
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Table 4. Experimental results of equilibrium
distribution coefficient and concentration of Sn
in Fe-Sn alloys.

Specimens Holding Sn (mass%) £ Sn.o/L
(mass%) temp. (K) Liquid BCC °

Fe-3.55Sn 1777 4.22 1.02 0.26
Fe-3.55Sn 1778 3.98 1.03 0.28
Fe-5.71Sn 1757 7.68 2.12 0.28
Fe-5.71Sn 1760 6.78 1.76 0.27
Fe-8.56Sn 1739 10.52 2.84 0.28
Fe-9.67Sn 1715 13.41 3.53 —
Fe-9.67Sn 1730 11.46 3.00 —
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Table 5. Experimental results of equilibrium
distribution coefficient of Sn and concentration
of C and Sn in Fe-C-Sn alloys.

C (mass%) Sn (mass%)

Specimens (mass% ) tHOId'(nI%) pSnvL
€mp. Lig. FCC Liq. FCC
Fe-1.71C-0.76Sn 1676 1.89 1.24 1.05 0.26 0.28
Fe-2.42C-1.64Sn 1613 — — — - 0.37
Fe-2.91C-1.03Sn 1586 — — — — 0.42
Fe-2.72C-0.52Sn 1573 2.70 1.23 0.58 0.24 0.41
Fe-3.26C-0.46Sn 1523 3.22 1.57 0.87 0.42 0.49
Fe-3.58C-1.10Sn 1485 — — — . 0.63
Fe-3.77C-0.43Sn 1443 3.57 1.71 0.60 0.43 0.73
Fe-4.02C-1.66Sn 1418 - — - — 0.84
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Table 6. Equilibrium distribution concentrations and thermodynamic values in Ag-Sn and Fe-C-Sn phases.

Ag-Sn alloy Fe-C-Sn alloy
Temperature zxg, ajs &, &, & Py s afel afe? L r CL Ly
(K) X102 %102 X102 X102 x102  x102 K xi0?  xi2 78 78 7sh 78
1443 11.4 3.78 0.217 0.183 15.8 8.40 0.79 3.78 1.75 1.74 7.86 10.03 1.22
1443 11.9 3.96 0.275 0.202 14.1 7.17 0.69 3.96 1.83 1.74 7.85 8.26 1.16
1443 10.7 3.52 0.253 0.185 14.7 7.36 0.69 3.52 1.63 1.74 7.86 8.00 1.12
1443 11.9 3.96 0.257 0.187 13.8 6.79 0.69 3.96 1.83 1.74 7.86 8.85 1.25
1443 12.0 4.00 0.253 0.199 15.8 8.23 0.74 4.00 1.85 1.74 7.86 9.08 1.18
1443 11.4 3.78 0.236 0.190 14.1 7.11 0.76 3.78 1.75 1.74 7.86 9.20 1.17
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