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Calculation of Fe-C-S Ternary Phase Diagram

Synopsis:

Hiroshi OMTANI and Taiji NISHIZAWA

The Fe-C-S ternary phase diagram was studied by computer calculation on the basis of the
thermodynamic analysis of the Fe-S and Fe-C binary systems, together with the thermodynamic data on
the Fe-C-S ternary melt. The Gibbs energy of individual phases was described by assuming both C and S
to be interstitial atoms. The influence of ferromagnetism on the Gibbs energy of ferrite was also taken into

account.

The calculated results show that the remelting reaction occurs during the cooling process of Fe-C-S

alloy.

This fact was confirmed by scanning electron microscopy of the fractured surface of an

Fe-0.93%C-0.02%S alloy. Furthermore, it was clarified that sulfur tends to reduce the single phase region
of austenite significantly with its small addition, and the solidus temperature descends at a greater rate
than the previous estimation made on the basis of experiment.
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Fig. 3. Calculated liquidus lines of austenite
compared with some experimental data.
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Fig. 4. Isothermal section diagrams for iron-corner of Fe-C-S system at (a) 800°C, (b) 1000°C,

(c) 1200°C anc (d) 1400°C.
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Fig. 5. Vertical section diagrams for iron-corner
of Fe-C-S system at (a) 0.01wt2,S, (b) 0.02wt
%S.
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Fig. 7. Effect of S on solidus temperature
Lower figure shows equilibrium between liquid
and austenite at Tg, which satisfies eq. (31) for
the given values of x§ and xj.
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Photo. 1. Fractured surfaces of an
Fe-0.939,C-0.029,S alloy heated
at (a) 1350°C for 40min, (b)
1300°C for 30min, (c) 1150°C
for 2h and (d) 1050°C for 30
min.
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