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Temperature Field and Composition Distribution of High Purity Aluminum

during Directional Solidification

Jia Zhihong', Tang Wei', Gao Peng', Fu Hao', Li Wenhao', Jing Wenxiang', Lu Yuanyong®, Ji Jiaming®
(1.School of Materials Science and Engineering, Jiangsu University;
2.Zhenjiang Huitong Metal Forming Co., Ltd.)

Abstract: A numerical simulation on the directional solidification process of high purity aluminum was conducted
by finite element simulation software ProCAST. The directional solidification was successfully simulated by self-
built model. The result reveal that during the solidification process, the special flow field and temperature field
lead to the formation of the abnormal solute enrichment zone in the ingot, which should be eliminated through ap-
propriate stirring in the middle of solidification during the actual production.
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Fig.1 Solidification process of non-diffusion solid phase and homogeneous liquid phase
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Tab.1 Raw material composition and equilibrium

distribution coefficient
JCE Cu Mg Si Fe Zn Mn Cr Ti

wp/(X107'%) 10.5 14.4 10.9 7.3 5.4 2.38 0.156 0.102
sy Bc A 0.15 0 0.5 0.093 0.03  0.43  0.89 2.0 8.0
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Fig.2 Physical model of aluminum alloy purification

process by up-drawing method
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Tab.2 Dimension of each part of the model mm
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Tab.3 Boundary conditions
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Fig.3 Temperature field during solidification
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Fig.4 Distribution of solute elemental concentration

in both cases
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Fig.5 Nephogram of Cu concentration distribution
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Fig.6 The radial cross-section flow field nephogram in

(b) F# K%

front of the interface during solidification in the

normal area and abnormal area
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Fig.7 Radial temperature distribution in front of the interface

R

BEIC

IEH X%

during solidification in the normal area and the abnormal area
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Fig.8 Schematic diagram of abnormal zone formation
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