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Prediction of the Ferrite Layer Microstructure during Decarburization
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Abstract
In order to examine the rate-controlling process of the decarburization behavior in the Fe-0.87
at% C alloy, the growth behavior of the ferrite layer was analyzed. According to the isothermal
annealing experiments, the alloy possessed the ferrite and cementite two phase microstructures at
953 K and the ferrite and austenite two phase microstructures at the temperature range between
953 K and 1073 K. Austenite single phase microstructure was formed above 1153 K. However, the
ferrite layer appeared on the surface of the alloy below 1153 K due to decarburization. The formation
of the ferrite layer is able to be predicted by the calculation of phase equilibria in the binary Fe-C
system. Moreover, the parabolic coefficient of the growth for the ferrite layer is calculated by a
moving boundary model based on the diffusion of C in the layer. The calculated values are almost
equal to those of the measured parabolic coefficient by the isothermal annealing experiments.
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