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Cellular automaton model for grain growth based on
modified transition rule

MA Xiao-fei, GUAN Xiao-jun, LIU Yun-teng, SHEN Xiao-min, WANG Li-jun, SONG Shu-tong, ZENG Qing-kai

(School of Materials Science and Engineering, Shandong University, Ji’'nan 250061, China)

Abstract: In order to set up a CA model that has a better physical significance, a new second criterion, considering the
effects of the thermodynamic mechanism and the activation energy, was appended for the transition of cellular state. The
grain growth processes were investigated for different temperatures and activation energies, respectively. The results are

in accordance with the normal grain growth kinetics and reflect the both effects of temperature and the activation energy.
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Table 1 Simulated parameters of first group
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Table 2  Simulated parameters of second group
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Fig.2 Simulated images of grain growth microstructure evolution at different CA steps (CAS) (7=1 000 K, 0=270 000 J/mol):
(a) =1 000 CAS; (b) =2 000 CAS; (c) =3 000 CAS; (d) =4 000 CAS
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Fig.3 Relative grain size distributions at different CAS (7=1 000 K, Q=270 000 J/mol)
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Fig.4 Evolution of average grain size with time(CAS) and simulated InR,,—In? curve (7=1 000 K, Q=270 000 J/mol)
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Fig.5 Simulated images of grain growth microstructure evolution at different CA steps(CAS): (a) =1 000 CAS; (b) =2 500 CAS;
(c) =4 000 CAS
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Fig.6 Simulated images of grain growth microstructure evolution at different CA steps(CAS): (a) =1 000 CAS; (b) =2 500 CAS;
(c) =4 000 CAS
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Fig.7 Evolution of average grain size with time(CAS) at
different temperatures
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Fig.8 Simulated images of grain growth microstructure evolution at different CA steps(CAS): (a) =1 000 CAS; (b) =2 500 CAS;

(c) =4 000 CAS
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Fig.9 Simulated images of grain growth microstructure evolution at different CA steps(CAS): (a) =1 000 CAS; (b) =2 500 CAS;

(c) =4 000 CAS
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