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Fig.3 Schematic diagram of specimen mesh generation
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Microstructure simulation during directional solidification of
nickel-based alloy based on CAFE model

ZHANG Pu', HOU Hua', ZHAO Yu-hong', JIN Yu-chun', ZHAO Yu-hui®, SUI Huai-ming’

(1. College of Materials Science and Engineering, North University of China, Taiyuan 030051, China;
2. Department of Electrical Engineering, Hebei College of Industry and Technology, Shijiazhuang 050091, China;
3. Yangzhou Feng Ming Metal Products Company Limited, Yangzhou 225117, China)

Abstract: CAFE model was adopted to simulate the grain growth during solidification process of the second generation
nickel-based superalloy CMSX4, and then the influences of casting temperature and cooling rate on the solidification
structure were discussed. The results show that at the beginning of solidification, a layer of fine equiaxed grains with
random orientation forms first. Due to the competition between the grain growth, the number of grains decreases, the
grain size increases, and the grains with bigger deviation angle of the (001) crystal orientation deviating from the
direction of heat flow are gradually eliminated by the grains with small deviation angle. The increase of pouring
temperature will make the grain size bigger, the number of crystal grains decreases, while the increase of cooling rate can
make the grain size smaller. The results are consistent with the theoretical analysis.

Key words: nickel-based alloy; CMSX4 alloy; CAFE method; directional solidification; structure evolution
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