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Theoretical calculations based on the cluster expansion and cluster
variation method were applied to the cementite phase. A thermodynamic model was constructed for the
cementite phase, assuming that the C atoms occupied the octahedral interstitial vacancy sites, and
the Gibbs free energy in the compositional range between 0% and 40 mol% C was evaluated. It was
found that at higher temperature cementite is stabilized in the off-stoichiometric composition
region because of the effect of configuration entropy of the C atoms and the vacancies, whereas in
the lower temperature region the free energy is minimized almost at the stoichiometric composition.
The same technique was applied to the ferrite and austenite phases, and the free energies in the
compositional range including the metastable regions were calculated. Calculation of the Fe-C binary

phase diagram is also attempted. The same approach was applied to other phases in the binary
system.
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