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Prediction of Phase Transformation and Mechanical Property of
Carbon Steel in Quenching based on Finite Element Analysis

D. K. Kim, K. H. Jung, S. H. Kang, Y. T. Im

Abstract
A great emphasis has been placed on the design of heat treatment process to achieve desired microstructure and
mechanical property of final product. In this study, finite element analysis was carried out to predict temperature,
microstructure and hardness of eutectoid steel after water quenching. Convective heat transfer coefficients were
determined by inverse analysis using surface temperatures measured with three different installation methods of
thermocouples. Finally, the effect of convective heat transfer coefficients on the prediction of temperature history and
hardness was analyzed by comparing experimental and simulation results.
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Fig. 2 Measured surface temperature corresponding
to thermocouple installation methods
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Fig. 3 Convective heat transfer coefficients according
to the temperature
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Fig. 4 Comparison of temperature histories according to the time at various positions of the cylindrical
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Fig. 5 Predicted phase distribution along the radius of the cylindrical specimen
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Fig. 6 The measured and calculated hardness distri

-bution in the quenched cylindrical specimen
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