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Fig. 1 Comparison between growth rate of the dendrite tip and
the results simulated by LGK model for Al-4%Cu alloy
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Prediction of Grain Size of Aluminum Alloy in Casting Process Based on
Cellular Automaton Model

HUO Xin', DOU Rui-feng"?, YU Bo', WEN Zhi"?, LIU Xun-liang"?

(1. School of Energy and Environmental Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Beijing Key Laboratory of Energy Saving and Emission Reduction for Metallurgical Industry, University of Science and
Technology Beijing, Beijing 100083, China)

Abstract:

Fine and uniform equiaxed grains are expected to be obtained during the casting process, but the average
grain size is difficult to measure directly. Therefore, establishing a reliable mathematic model to predict the
grain size is necessary. In this research, a cellular automaton (CA) model was established. This model based
on dendrite growth kinetics can simulate the microstructure evolution during solidification of aluminum alloy
and obtain the average grain size. The simulation results were in agreement with Lipton Glicksman Kurz
(LGK) model, and the growth of single dendritic, multi-dendritic and columnar crystals can be acquired by
this model. A gravity casting experiment of AA5182 aluminum alloy was conducted to verify the accuracy of
the model. The grain morphology during the casting process changes on the basis of the temperature gradient
and cooling rate. An average grain size map was created as a function of temperature gradient and cooling
rate to predict the average grain size of the aluminum alloy castings. This map showed that decreasing the
temperature gradient and increasing the cooling rate were contributed to the refinement of the grain size.

Key words:
cellular automaton model; casting; average grain size; aluminum alloy; solidification microstructure
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