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Abstract: SiC-reinforced AZ91D and AM60B magnesium matrix composites were fabricated using semi-solid injection
molding. The effects of forming temperatures (600-630 °C.), SiC particle sizes (2.5, 10 and 36 um), and contents (0-12.4%,
volume fraction) on the microstructure evolution and mechanical properties were systematically investigated. The
results show that the SiC particles are uniformly dispersed in the magnesium matrix without noticeable agglomeration,
even at high content of 12.4%. Increasing forming temperature reduces the unmelted solid phases and improves slurry
fluidity; while decreasing particle size significantly enhances grain refinement effect, with the average grain size of
the 2.5 um SiC-reinforced composites decreasing to about 6 um with increasing SiC content. The hardness and elastic
modulus of the SiIC/AZ91D composites increase with increasing SiC content, and the yield strength and tensile strength
are significantly improved, accompanied by a reduction in elongation. The strengthening effect is more pronounced for
smaller SiC particles, but the tensile strength exhibits a non-monotonic dependence on particle size due to the combined
effects of strengthening mechanisms and processing-induced defects. In contrast, the tensile strength of SiC/AM60B
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composites decreases with increasing SiC content, which is primarily due to the reduced flowability and increased defect
formation associated with semi-solid processing. The strengthening of composites mainly stems from the synergistic
effects of three mechanisms: load transfer, thermal mismatch-induced dislocation strengthening, and grain refinement

strengthening.

Key words: magnesium composites; SiC/AZ91D; SiC/AM60B; semisolid injection molding; mechanical property;

strengthening mechanism
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Fig. 1 Schematic illustration of the manufacturing process for Mg matrix composites
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Fig. 2 Microstructures of the SiC/AZ91D composites fabricated at different temperatures ( 36 um/6%SiC )
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