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Multi- scale modeling of solidification microstructure
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Abstract: A modified model was built up by adopting solute diffusion, solute redistribution, interface anisotropy and interface
curvature at S/L interface. Simulation results at mesoscopic and microscopic levels exhibit a number of experimental features,
which indicate that the present model can effectively solve the multrscale problem during solidification. Based on the fractal theo-
ry, the dendritic morphologies from simulation and experiment were compared using fractal dimension, the box counting dimensions
of simulation and experiment results are 1. 703 and 1. 694 respectively. The physical meanings of fractal dimension characterizing

dendritic morphology was discussed. The results of simulations indicate that the relationship between melt undercooling and box

counting dimension of dendrite is close to parabola.
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Fig. 1 Microstructure evolution and CET at different pouring temperatures
(a) —988 K; (b) —918 K; (c) —888 K
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