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Tab. 1 Chemical composition of ZL109 matrix alloy
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Fig. 1 SiC particle oxidation process
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Fig. 2 Casting and pouring system structure
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Fig. 3 Tensile specimen size
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Fig. 5 Metallographic photographs of composite materials under different processes
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Fig. 6 Microstructure diagram of ZL109 alloy
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Fig. 7 SiC distribution with different treatments in the matrix alloy
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Fig. 8 SiC particle-reinforced aluminum matrix composites with different particle sizes metallographic microstructure diagram
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Fig. 9 Elemental distribution in an aluminum matrix composite with a SiC particle size of 13 pm
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Fig. 10 ZL109 alloy hardness was reinforced by different SiC particle sizes
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Fig. 14 SEM morphology and EDS diagram of reinforced aluminum matrix composites with different SiC contents
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Fig. 15 Elemental distribution in an aluminum-matrix composite with a SiC volume fraction of 8%
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Effects of SiC Particle Size and Content on the Microstructure and
Properties of Composite Material SiC,/ZL.109

TIAN Yan, HAN Peng-biao, JIA Lin-min, LI Xin-yue, WANG Rui-huan
(School of Materials Science and Engineering, Hebei University of Science and Technology, Hebei Key Laboratory of Material Near-Net
Forming Technology, Shijiazhuang 050018, Hebei, China)

Abstract:

To optimize the microstructure and enhance the mechanical properties of the ZL109 alloy, silicon carbide (SiC)
particle-reinforced ZL109 aluminum matrix composites (SiC,/ZL109)were fabricated using a combination of
mechanical stirring and vibration techniques in the present investigation. The effects of SiC particle size and
content on the microstructure and mechanical properties of the composites were studied. The results show
that, compared with SiC particle size of 48 um, the grain size is smaller while the particle size is 13 um, and
the distribution of reinforced particles is more even when the volume fraction is 5 vol.%. Under the present
experimental conditions, the optimal volume fraction of the reinforced particles was 5 vol.%, and the particle
size was 13 pm, and SiC,/ZL109 composites had the best mechanical properties with the average hardness
of 126.41Hv and the tensile strength of 211.39 MPa. And with the increase of particle size, the mechanical
properties of SiC,/ZL109 composites decreased gradually. Additionally, the mechanical-stirring-assisted
vibration process significantly improved the uniformity of SiC particle distribution, providing a theoretical
foundation and technical guidance for industrial applications.
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