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Simulation on Characteristic Parameters of Solidification Microstructure of

Mg-Gd-Y-Zr Alloy and Its Application to Aerospace Components
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Abstract: The distributions of characteristic parameters about the solidification microstructure of a typical
aerospace component are simulated based on the relationships between the solidification microstructure and
processing conditions of Mg-Gd-Y-Zr alloy. In this study, castings with steps are produced, and thermocouples are
employed to record the temperature variation at different thicknesses in the castings. The effects of the cooling rate
on the grain size and the fraction of the secondary phase are quantitatively determined by studying the solidification
microstructure under different cooling conditions. ProCAST® software is utilized to simulate the solidification
process of the typical aerospace component, and the distributions of cooling rates are obtained. The distributions of
grain sizes and fractions of the secondary phase are acquired based on the cooling rate obtained by the simulation.
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Fig. 1 Schematic diagram of casting with five steps (mm)
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Fig. 4 Microstructure of Mg-Gd-Y-0.58Zr alloy

after solution treatment (cooling rate: 6.7 K/s)
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Fig. 5 Filling simulation results of typical component
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Fig. 6 Distribution of cooling rates
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Fig. 7 Distributions of grain sizes

MBI R %

16.830
16.727
16.624
16.521
16.418
16.315
16.212
16.109
16.006
15.903
15.800
15.697
15.594
15.492
15389
15286

BB H%

16.830
16.727
16.624
16.521
16.418
16.315
16.212
16.109
16.006
15.903
15.800
15.697
15.594
15.492
15.389
15.286

B8 EHERIESH

Fig. 8 Distributions of volume fractions of secondary phase
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