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Attempts on the numerical simulation of heat treatment in engineering applications

PAN lJian-sheng, WANG Jing, HAN Li-zhan,GU lJian-feng
(Shanghai Key Laboratory of Materials Laser Processing and Modification, School of Materials Science and Engineering,
Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: The several specific engineering application cases of numerical simulation of heat treatment were introduced, for
example, numerical simulation on differential temperature heating process for main plunger of 125SMN hydraulic press machine,
the flow uniformity simulation of high pressure gas quenching process, the virtual design of nitriding furnace, virtual
manufacture of quenching process of large steel mould. All these demonstrated that the numerical simulation of heat treatment
has already possessed the value in engineering applications, and however, it is still far from perfect, thus the experiment
validation and model modification are necessary. Attentions should be paid to the fact that the simulation accuracy is still very
low, and enough tolerance should be taken into account in applications.
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Fig.2 Heating model of main plunger in 2000 kW pit furnace
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Fig. 12 Velocity contours in the furnace with the same workpiece in Fig.11when the working condition changing
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Fig. 14 Temperature contours of the bars when gas quenching
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Fig. 16 Velocity vector under the fan driven and near the radial shelf
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