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Fig.1 Optical microstructures of AZ91 alloy with different contents of SiC fabricated by rapid solidification (RS) and solid solution
treatment at 400 ‘Cfor 2 h (SS)
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Fig.2 Optical microstructures of AZ91+1%SiC alloy fabricated by copper mould casting with different inner diameters: (a) 6 mm, (b) 4

mm, and (c, d) 2 mm
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Fig.3 Optical microstructures of AZ91+2%SiC alloy fabricated

by copper mould casting with inner diameter of 2 mm
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Fig.4 SEM microstructure (a) and EDS result (b) of AZ91+2%SiC alloy fabricated by copper mould casting with inner diameter of 2 mm
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Fig.5 Measured hardness of copper mould cast magnesium alloy
with different contents of SiC and various copper mould

inner diameters
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Microstructure and Properties of Sub-rapid Solidified Magnesium Alloy
Containing SiC Particles

Yang Wei', Yin Haimi', Nie Haiming? Yu Huan®
(1. National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)
(2. AVIC Metal Test Technology Company Limited, Xianyang 713801, China)

Abstract: Non-equilibrium solidified AZ91 magnesium alloy containing SiC particle was fabricated by vacuum induction melting and step
copper mould casting. Then, the microstructure evolution regularity of the sub-rapid solidified alloys was revealed considering the effects
of heterogeneous particle and cooling rate. The results show that under the condition of the same inner diameter of copper mould, the
addition of SiC particles is beneficial for the refinement of microstructure of magnesium alloy. After solid solution treatme nt at 400 <C/2 h,
the f-Mgi7Al12 phase at the grain boundary disappears gradually, and it is accompanied by the morphology transition of primary a-Mg
from fine granular to polygonal structure. Due to the pinning effect of SiC for grain growth at higher temperature, the initial refined
microstructure can be saved and the whole grain size distribution becomes homogeneous. With the decreasing of the inner diame ter of
copper mould, the cooling rate during solidification increases and the grain refinement is enhanced as well. As for the specimen with the
addition of 2 wt% SiC and the inner diameter of 2 mm of the copper mould, the maximum hardness of 1.42 GPa can be obtained, which is
increased by 87% in comparison with that of the as-cast alloy.
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