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Thermal deformation behavior and finite element simulation on
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Abstract: Hot compression tests were conducted on the self-developed Si-Cr-Mo modified H13 hot work die steel-3Cr2Mo3 steel by ther-
mal simulation testing machine Gleeble-3800, and the thermal deformation behavior was studied at the deformation temperatures of 950—
1200 °C and the strain rates of 0. 01-10 s™'. Then, based on the true stress-true strain curves obtained from the test, the Arrhenius type
constitutive equation was established, and the true strain compensation was performed on it. Furthermore, the thermal processing map of
3Cr2Mo3 steel was constructed by the dynamic material model, and the optimal thermal processing range was obtained. Finally, the rela-
tionship between temperature field and microstructure of 3Cr2Mo3 steel during the thermal deformation process was studied by finite ele-
ment software DEFORM and optical microscopy. The results show that the true stress of 3Cr2Mo3 steel is affected by the strain rate and
the deformation temperature , there is an obvious dynamic softening characteristic at low strain rate (0.01 s™'), and the sixth degree true
strain compensation type constitutive equation has high fitting accuracy. Within the range of test conditions, the optimum thermal process-

ing range of 3Cr2Mo3 steel is the deformation temperature of 1110-1200 °C and the train rate of 0. 01-1 s™'

. The temperature field results
of finite element software DEFORM show that with the increasing of deformation temperature and the decreasing of strain rate, the temperature
field distribution at the core and surface of specimen is uniform, and the microstructures are uniform and fine dynamic recrystallized grains.

Key words: 3Cr2Mo3 steel; constitutive equation; thermal processing map; microstructures; deformation temperature; strain rate
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Fig. 1 Thermal conductivity curves of two die steels
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Fig. 3 True stress-true strain curves of 3Cr2Mo3 steel during thermal compression at different strain rates and deformation temperatures
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