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ABSTRACT: The work aims to study the reliability of the 42CrMoA steel recrystallization model under the total compression
strain of 60%, deformation temperature of 950-1 100 ‘C and strain rate of 0.01-10 s ' by Deform-3D software. The compressed
sample was cut along the axis, and the center and edge position of the sample were used as the metallographic observation area.
The thermal deformation behavior of 42CrMoA steel was analyzed. The calculated dynamic recrystallization model was input to

the pre-processing module of Deform-3D software, and the deformation parameters of the simulation process were the same as
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those of the experimental process. The point tracking of the simulation results was carried out at the same position as the metal-

lographic observation area. The results of simulation and experiment were compared and analyzed. It was found that the change

of flow stress of 42CrMoA steel was affected by processing hardening and dynamic softening. The recrystallization volume

fraction of the center and edge of the sample increased with the increase of temperature. The recrystallization grain volume frac-

tion in the sample center was greater than that at the edge. The simulation results showed that when the temperature increased

from 1 000 ‘C to 1 100 ‘C, the dynamic recrystallization grain volume fraction of the sample center increased from 75.6% to

89.5%, and the dynamic recrystallization volume fraction of the sample center of the sample increased from 73.2% to 85.3%

under the same conditions. The improved Yada recrystallization model based on the Johnson-Mehl-Avrami model can better de-

scribe the dynamic recrystallization process of 42CrMoA steel, and the relative error between simulation and test results is

smaller than 8.35%, which verifies the accuracy of dynamic reconstruction models.
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