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Analysis of Hardenability for Carbon Steel using Finite Element Method(1l)
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Abstract : This study presents a methodology to predict the hardenability of quenched carbon
steels. The equation of transient heat conduction is analyzed to formulate a cooling curve by a
finite element method which incorperates coupled effects of temperature on physical properties, the
metallic structures and also the latent heat by phase transformation. The volume traction of
martensite and pearlite are the structural analysis for hardenability analysis. In order to demonstrate
the feasibility of adopting a full quench model respectively. This procedure could be used as the
database for optimal condition of heat treatment procecces.
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Table 1 Physical properties of phases
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Fig. 3 Temperature contours of SM30C at 1
sec after quenching
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Fig. 4 Temperature contours of SM30C at 3
sec after quenching
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Fig. 5 Temperature contours of SM50C at 30
sec after quenching
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