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Prediction of Solidification Microstructure Using Cellular Automaton

By Keiji NAKAJIMA and Shozo MIZOGUCHI
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Fig. 1 Schematic diagram on a “deterministic” heat transfer and solidification approach with consideration on solute

segregation for continuously cast slab.
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Fig. 2 Nucleation site distribution for nuclei formed at ~ Fig. 3  Details of the growth of one cellular automaton cell.
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(a) Comparison of calculated and experimental secondary
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(b) Comparison of calculated and experimental grain

Structures.

Fig. 4 Secondary arm spacing of dendrite and final grain structure of continuously cast slab of low carbon steel for casting

conditions (slab size: 1350x270mm, casting velocity: 1.78m/min, super heating: 5K, chemical composition: C=0.07,
Si=0.19, Mn=0.31, P=0.034, S: 0.009mass%) and nucleation conditions (Zfs=0,5](, ATg 5 =0.1K, ng oy =250cm?,
ATy =3.0K, AT, ,=1.0K, 7y 0 =100cm?).
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Influence of melt superheating on final grain structure of continuously cast slab of low carbon steel.
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