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Simulation of abnormal grain growth by Monte Carlo
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Abstract: Some grain growth behaviors of hign-pure Al, such as microstructure, kinetics, grain size distribution,
etc were investigated on condition of anisotropic grain boundary energy and mobility, and the effect law of texture in
microstructure on abnormal grain growth was revealed by a Modified Monte Carlo Potts model. The results show
that the anisotropy of grain boundary energy and mobility induce grain size inhomogeneous, grain shape irregular,
grain growth exponent decreasing, grain size distribution deviating from log-normal distribution. Abnormal grain
growth occurs only in the microstructure with middle class intensity texture, but not in the microstructure with too
high class or too low class intensity texture. Theoretical analysis shows that the anisotropic grain boundary energy
and mobility are intrinsic factors that cause abnormal grain growth, and the texture is external factor whose intensity
determines whether the abnormal grain growth appears.
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Fig.2 Microstructures evolution in grain growth with

anisotropic grain boundary energy and mobility
(a) —t= 10 MCs; (b) —t= 100 MCs; (c¢) —t= 1000 MCs; (d) —t= 3000 M Cs
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Fig. 3 Curves of grain growth kinetics (a) and logarithm analysis (b)

with anisotropic grain boundary energy and mobility
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