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Development of Heat Transfer Predicting Model
for Cold forging Steel(SCM420) During Quenching Process

M. H. Chin, J. W. Jang, J. M. Kim and S. S. Kang

Abstract

Heat treatment is one of the critical manufacturing processes that determine the quality of a product. This paper

presents experimental and analytical results for the quench of a ring gear in stagnant oil. The goal of this study is to

develop heat transfer predicting model in an overall analysis of the quenching process. Thermal conductivities which are
dependant on temperatures and convection coefficients which are obtained by inverse method are used to develop the
accurate heat transfer model. The results of heat transfer model have a good agreement with experimental results.
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Table 1 Chemical composition of SCM420 steel
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Fig. 1 Heat capacity for SCM 420 steel
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Fig. 4 The quenching cycles for experiments
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Fig. 7 Optimal h through inverse method
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Fig. 9 The calculated thermal conductivity
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Fig. 12 Thermal conductivity for martensite phase
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Fig. 14 Thermal conductivity during cooling process
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Table 2 The simulation condition

Variables Input data
Density 0.00785g/mm’
Specific heat Fig. 1
Convection coeffecient Fig. 7
Thermal conductivity Fig. 13
Initial Temperature 8507
Ambient Temperature 160C
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Fig. 15 Simulation results
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