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A Mathematical Model of Solidification Based on the
Fe-C System Equilibrium Phase Diagram

Synopsis:

Kazuo WATANABE

A mathematical model for the estimation of the solidification processes of steels of various carbon

concentrations has been made.

In this model, it is assumed that the latent heat release is proportional to the solid precipitation
volume, and the solid precipitations of each § and y phases and also the latter at the peritectic point
based on the Fe-C equilibrium phase diagram are considered.

The calculated time-temperature curve shows the constant-temperature time at the liquidus, and
the higher the initial liquid carbon concentration, the shorter is the constant-temperature time,

From the distributions of the solid fraction for various initial liquid carbon concentrations, it is
induced that the initial high carbon concentration is one of the factors to promote the equiaxed grain
growth, on the contrary the low carbon concentration to promote the columnar grain growth.
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Fig. 1. Schematic representation of ingot.
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Fig. 2. Relation between temperature and heat
content in the assumption of perfect dif-
fusion of carbon in solid and liquid.
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Fig. 3. Equilibrium phase diagram of Fe-C system
{(by R. Tanaka®) and liquidus and solidus
used in calculation.
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Fig. 5. Calculated time-temperature curves.
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solid fraction in the case of non diffusion
of carbon in solid.
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