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Abstract High temperature flow behaviors of Fe-Cr-Mo-V-W-C tool steel were investigated using isothermal
compression tests on a Gleeble simulator. The compressive test temperature was varied from 850 to 1,150°C

with the strain rate ranges of 0.05 and 10 s~

' The maximum height reduction was 45%. The dynamic softening

related to the dynamic recrystallization was observed during hot deformation. The constitutive model based on
Arrhenius-typed equation with the Zener-Hollomon parameter was proposed to simulate the hot deformation
behavior of Fe-Cr-Mo-V-W-C steel. An artificial neural network (ANN) model was also developed to compare with
the constitutive model. It was concluded that the ANN model showed more accurate prediction compared with the
constitutive model for describing the hot compressive behavior of Fe-Cr-Mo-V-W-C steel.
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Table 1. Material constants at different strains
True strain alpha beta n' Q (kJ/mol) InA
0.05 0.008821 0.082575 7.30378 12.01516 453.4633 39.79082
0.15 0.009309 0.101289 10.02235 16.70634 882.0263 77.54866
0.25 0.011422 0.080776 6.19884 13.02719 692.8675 60.17990
0.35 0.011779 0.071013 6.31923 11.30381 682.0909 59.50636
0.45 0.012091 0.079297 9.08041 12.65711 958.9657 84.73384
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Fig. 1. Schematic of ANN model structure.
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Fig. 2. Comparison of the predicted results with the experimental flow curves of the tool steel sample at different
temperatures with various strain rate of (@) 0.05s7%, (b) 1s7, and (c) 10s7.
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