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Cellular automata simulation of single grain growth
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Abstract: Based on the cellular automata (shortly called CA) made up of Moore neighbor type and its translation rules,
the variation of shape and size of three kinds of single and smaller grains was simulated in the process of grain growth.
The grains are quadrilateral, hexagonal or octagon surrounded with a few grains, respectively. The results show that the
changes of grains correspond to the general law of grain growth, that is, as extending the progress of grain growth, the
grain whose boundary is more than six continues to grow and its boundary number approaches six, and the grain whose

boundary is less than six continues to diminish until disappear. The model used has better physical basis to suit for

simulating the progress of grain growth.
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Fig.1 Definition of Moore neighbor type
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Fig.2 Process of shape change of quadrilateral and small grain: (a) t =0 CAS; (b) t =200 CAS; (c) t =900 CAS; (d) t=1 100 CAS;
(e)t=1300 CAS; (f)t=1650 CAS
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Fig.3 Process of shape change of hexagonal and small grain: (a) t= 0 CAS; (b) t = 100 CAS; (c) t =300 CAS; (d) t = 500 CAS; (e)
t=900 CAS; (f)t=1 100 CAS
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Fig.4 Process of shape change of octagon and small grain: (a) t =1 CAS; (b) t =200 CAS; (c) t = 600 CAS; (d) t =800 CAS; (e) t

=1000 CAS; (f) t=2 000 CAS
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Fig.5 General characteristic of topological structure of grain

in process of grain growth simulated by CA method
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Fig.6 Simulated images of microstructures for grain growth
when steel sheet was annealed: (a) Grains grew for 90 s; (b)
Grains grew for 120 s (Thickness of an extra low carbon and
high strength bake-hardened steel sheet is 2 mm, cold rolling

reduction is 46%, and soaking temperature is 910 C)
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