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ABSTRACT A two—dimensional cellular automaton model is developed to simulate the transforma-
tion from austenite to ferrite in low carbon steels during continuous cooling. The model, with a local
rule-based scheme involving nucleation and growth of ferrite, incorporates the change of the solute
field into a nucleation or growth function which is utilized by the automaton in a probabilistic fashion.
The competition between nucleation and growth of ferrite is described by the changes of a nucleation
probability and a growth probability in this cellular automaton lattice. The procedure of this cellular
automaton modelling is generalized, and the effect of cooling conditions on this transformation is also
discussed.
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Fig.1 A schematic phase diagram of the Fe-C alloy
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Fig.2 The simulated initial austenite microstructure of
the A36 steel (a) and the resultant microstructure
of ferrite nucleation at austenite boundaries under

larger cooling rate (b)
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experiment (a) and simulation (b) at a cooling rate
of 1 K/s (dark areas in Fig.3a to be perlite, corre-

sponding to white side rectangular areas in Fig.3b)
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