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Microstructure evolution of A380 aluminum alloy
semi-solid slurry during solidification

LIU Zhi-yong, MAO Wei-min, WANG Wei-pan, ZHENG Zhi-kai

(School of Material Science and Engineer, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The semi-solid slurry of A380 aluminum alloy was prepared by the graphite serpentine channel, and the
microstructure evolution during the solidification was investigated. The result shows that the initial solidification occurs
in the serpentine channel, a large number of primary free grains are generated in the alloy melt in the role of chilling and
heterogeneous nucleation of the serpentine channel inner wall. The secondary non-dendrites are formed during the
secondary solidification which occurs in the remaining alloy melt of the semisolid slurry in the collective crucible. The
drifting mode of primary grains indicates that a part of primary free grains grow to the spherical grains directly, others
develop to the dendrites, the “self-stirring” of the alloy melt make the dendrites neck and fuse, and the dendrites get initial
spheroidization and ripening by the “self-rotating” in the serpentine channel. The secondary non-dendrites formed during
the secondary solidification get the initial spheroidization and ripening in the collective crucible. Meanwhile, the primary
grains get the further spheroidization, ripening and uniform distribution in the collective crucible. Finally, the semi-solid
slurry with uniformly distributed spherical grains is obtained.
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Fig. 7 Microstructures of semi-solid slurry of A380 aluminum alloy under different conditions during secondary solidification: (a)

Suction from collective crucible at room temperature; (b) Suction from collective crucible at 300 “C; (c) Final slurry in

collective crucible at room temperature; (d) Final slurry in collective crucible at 300 ‘C
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