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Fig. 2 The solidification microstructures of Mg-Al series alloys after Step-quenching
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Fig. 3 The eutectic microstructures of Mg-Al series alloys while solid fraction f=10%, 30% and 60%, respectively
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Fig. 7 Melting-off phenomena occurring in the parts where dendrite coarsening being relatively severe in Mg-Al alloys
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Tab. 3 Relationships between secondary dendrite arm
spacings and solid fractions during solidification processes
of Mg-Al series alloys
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Evolution Rules of Solidification Microstructure Morphologies and
Characteristic Parameters of Mg-Al Series Alloys

ZHANG Ang, LIU He, QIN Lang, SONG Jiang-feng, YANG Yan, JIANG Bin
(National Engineering Research Center for Magnesium Alloys, National Key Laboratory of Advanced Casting Technologies, College of
Materials Science and Engineering, Chongqing University, Chongqing 400044, China)

Abstract:

The evolution courses of solidification microstructure morphologies and characteristic parameters during
furnace cooling solidification processes of Mg-Al series alloys have been quasi-in-situ investigated through
step quenching method. During the solidification process, the dendrites are relatively coarse, fewer in
quantity, and severely coarsened. The eutectic microstructures are composed of strip-shaped eutectic phases
and dispersed island-shaped eutectic phases. A variety of morphological characteristic parameters are used to
characterize the dendrite morphologies, and it is found that the complication and coarsening of morphology
coexist during solidification: morphology complication dominates in the early stage, while coarsening
becomes dominant in the later stage. Furthermore, a reliable predictive model among morphological
characteristic parameters, composition, and solid fraction is established.
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