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Thermo-mechanical Simulation of Boron Steel Cylinders during
Heating and Rapid Cooling
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Abstract

Water quenching is one method of cooling after hot forming, which is presently being used for the manufacturing of
automobile parts. The formed parts at room temperature are heated and then cooled rapidly in a water bath to produce high
strength. The formed parts may undergo excessive thermal distortion during the water quench. In order to predict the
distortion during water quenching, a coupled thermo-mechanical simulation is needed. In the current study, the simulation of
heating and cooling of boron steel cylinders was performed. The material properties for the simulation were calculated from
JMatPro, and the convective heat transfer coefficient was obtained from experimental tests. The results show that the
thermal distortion and the residual stresses are well predicted by the coupled simulation.
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Fig. 4 Experimental apparatus to measure thermal
deformation by Turetta[11]
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Fig. 6 Thermal deformation and martensite volume
fraction after rapid cooling
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