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Simulation of effect of nucleation mechanism

on dynamic recrystallization process

ZHANG Li-wen™, LU Yu, DENG Xiao-hu, PEl Ji-bin, ZHANG Guo-liang

( School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: In order to study the effect of nucleation mechanism on the hot working process of
polycrystalline metals, the evolvement of dynamic recrystallization microstructure under three
nucleation mechanisms was simulated by developing a two-dimension cellular automaton model. The
variation of the mean size of recrystallization grains(R-grains) and the characteristics of growth
kinetics during the hot working process were obtained. The simulated results of the three models were
discussed and compared together. It is found that the variation of the mean size of recrystallization
grains is decided by the nucleation mechanism and the growth mode. However, the steady mean size
only depends on the total number of nuclei. The curve of the growth kinetics looks like the shape of
“S” and its variation follows the JMAK theory. The Avrami exponent is decided by the spatial

distribution of nuclei.

Key words: dynamic recrystallization(DRX) ; cellular automaton(CA) ; nucleation mechanism; growth

kinetics



