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Numerical Prediction of Residual Deformation
of Forged Component Subjected to Induction Hardening
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This paper shows the results of an inelastic analysis, which considers phase transformation, in order to predict the
residual deformation after induction hardening of the crankshafts of diesel engines. Firstly the thermo-inelastic analysis of
a partial model of a crankshaft is performed by considering the phase transformation properties of SCM440 together with
the experimentally-obtained temperature history and the distribution of the quenching-depth of the crank pin. Comparing
the results of analysis and the measured deformation showed that an analysis which considers the phase transformation can
reproduce the actual residual deformation. Secondly the mechanism of residual deformation is discussed. The residual
deformation is the summation of the opening of the web during the heating process and the closing of the web during the
cooling process, and the plastic deformation due to thermal stress as well as the deformation due to the phase
transformation play important roles. Finally the possibility of reducing the residual deformation by changing the starting

temperature of the cooling and the distribution of the quenching-depth is shown.
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