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Effects of Synergy Rale of Cooling Rate and RE Content on Structure and

Hardness of Al-Sc Alloy
Wu Zongkai, Yang Wei, Liu Ling, Zhang Lipan, Yu Huan
(National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology,

Nanchang Hangkong University)
Abstract : The influence of cooling rate and RE content on microstructure and hardness of Al-Sc alloy was investi-
gated by the combination of vacuum induction melting and spray casting. The results indicate that the equiaxed
crystal structure in as-cast alloy is gradually refined with the increase of Sc content, and desirable refinement
effect can be obtained in Al-0.8Sc hypereutectic alloy with the average grain size of 106 ym, which is reduced by
97.6% in comparison with that of pure Al. Due to the strong chilling effect of copper mould injection, non-equi-
librium solidification microstructure of the fast-cooling Al-Sc alloy is characterized by preferentially grown colum-
nar crystals, which is typically transformed to equiaxed grain after Sc addition, and the ratio of latter is enlarged
as the Sc content increases. The increase of cooling rate inhibits the formation of primary Al;Sc phase, which is
favorable to supersaturated solid solution. However, the weakening of precipitation strengthening effect results in
a lower microhardness of the fast-cooling alloy than that of the as-cast alloy.
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Fig.1 Optical structures of as-cast Al-Sc alloy with different Sc contents
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