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Finite Element Simulation for Effect of Initial Rolling Temperature
on Change of Rolling Dynamic Structure of Steel 42CrMo4

Hong Huiping and Kang Yonglin

(School of Materials Science and Engineering, University of Science and Technology, Beijing 100083)

Abstract The three dimensional thermal mechanically coupled simulation on alloy steel 42CrMo4 rolling in box pass
has heen carried out by using LARSTRAN/SHAPE finite element software. The local variables including equivalent stress,
equivalent strain, equivalent strain rate and temperature distribution ete during rolling are simulated incrementally by visco-
plastic finite element method to calculate the dynamic recrystallization and grain size after each discrete time step. It is ob-
tained by simulation that with initial rolling temperature =1 050 C, the percentage of dynamic recrystallization for hot

rolled steel 42CrMo4 increases. In steel 42CrMo4 production the available initial rolling temperature is 1 050 ~ 1 100 C.

Material Index Steel 42CrMod, Hot Rolling, Dynamic Recrvstallization, Finite Element Simulation
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Fig. 1  Principle of simulation for dynamic recrystallization of

steel during hot rolling
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Table 1 Flow stress and dynamic recrystallization models
for steel 42CrMod
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Fig.2 Mechanical parameters and dynamic structure change on cross section at exit of box
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Fig.3 Effect of initial rolling temperature 9, on maximum value of dynamic recrystallization percentage (a) and minimum value of av-

erage grain size (b) in comer of cross section at exit of box pass, steel 42CrMo4
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