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Fig.1 Simulated dendrite morphologies and solute
profiles of an Al—3wt% Cu with a thermal
undercooling of AT =12TC and various preferred

growth orientations 6,
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Fig.2 Simulated and experimental microstuctures of an Al — 7wt % Si alloy

(pouring temperature of 620°C for different colling rates)
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Fig.3 Simulated dendrite morphology of an
Al = 15wt % Cu alloy solidified with a thermal
undercooling of AT =10C
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Fig.4 Simulated and experimental microstructures of atomized

Al = 10wt % Cu droplets with various droplet sizes
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Fig.5 Simulated lamellar eutectic microstructures

with various growth velocities
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Fig.6 microstructures of an Al—12.6wt% Si
eutectic alloy directionally solidified at

G=15 C /mm and followed by water quenching
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W, RIEX (2), EHIWBEEGRHGT, WE
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Fig.7 Simulated peritectic microstructure evolution during the

solidification of a Fe —0.3wt% C alloy with various elapsed times
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(viu=0.03 m/s) and various preferred growth orientations of 6,
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Computer Simulation of Metal Solidification Microstructures

Zhu Mingfang', Yu Jin!, Hong Chunpyo®
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[ Abstract ]

materials science and engineering. It is playing an increasing important role in the studies of microstructural

Computer simulation has been one of the most important and advanced research fields in the

evolution during solidification of metals and alloys. In this paper, the recent progress in computer simulation of
solidification microstructures is briefly reviewed. Various models including deterministic and stochastic
approaches for the prediction of solidification microstructures are compared and assessed. Then, a modified
cellular automaton (MCA) model developed by the authors is introduced and its predictive capabilities are
described by presenting some examples including the modeling of 2D & 3D dendritic growth, non-dendritic or
globular microstructure evolution in semi-solid process, eutectic and peritectic microstructure formation, as well
as the asymmetric dendritic growth features in the presence of melt convection.

[Key words] solidification; microstructure; computer simulation; Cellular Automaton Model
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