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The behavior of carbon in Fe-Si-C alloys and the effect of carbon concentration changes on the
crystal structure are calculated by first-principles VASP calculations. The results reveal the
mechanism of the high carbon concentration in the metastable austenite phase in Fe-Si-C alloys.
It is also clarified that the predominance of transformation changes with carbon concentration.
The reason for the difference in carbon concentration in austenite is that when silicon is solidly
soluble in austenite, the carbon concentration is more stable up to around 0.4 wt% than when
silicon is not solidly soluble in austenite. This suggests that carbon is trapped in the vicinity of
silicon solid solution in austenite, resulting in the difference in carbon concentration. The
difference in the predominance of transformation can be explained by considering that austenite
with a high carbon concentration is likely to have silicon in solid solution, and that this silicon

inhibits transformation.
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