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Evaluation of Deformation Behavior and Microstructural Formation in Carbon Steel
Using Phase-Field Method and Homogenization Method
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A numerical simulation model for microstructure design of Fe-C alloy is developed employing the phase —
field method and the homogenization method. The phase-field simulations and the elastic-plastic finite
element analysis based on the homogenization method with proposed model are systematically conducted in
order to predict the evolution of ferrite phase during the isothermal austenite-to-ferrite transformation and to
investigate the effects of the morphology of ferrite phase on the mechanical properties of the Fe-C alloy.
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Fig.1 Computational models and initial conditions.
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Fig.5 Distributions of microscopic equivalent strain.
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