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Fabrication and Mechanical Properties of A356/S1Cp Manufactured by
Gas-Particle Co-injection Method

Jung-Moo Lee, Suk-Bong Kang, Chil-Yong Eum and Cha-Yong Lim’

Abstract

Among the many techniques available to synthesis metal matrix composites, liquid phase processing, especially, conventional
casting process such as stir-casting process is particularly attractive for their simplicity, economy and flexibility. In the present
study, A356/20%SiCp composites were fabricated by gas-particle co-injection method. The gas-particle co-injection method is a
modified stir-casting method and the corporation of particle could be improved by acceleration of particles due to rotation of
impeller and gas purging. The microstructures and mechanical properties such as tensile properties and resistance to wear of fab-
ricated materials were examined. Further, the particle injection mechanism in gas-particle co-injection method was discussed.
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Table 1. Chemical composition of the A356 matrix alloy (wt.%).
Cu Mg  Mn Si Fe Zn Ti Al

0.003 0364 0.001 6.855 0.118 0.001 0.156 bal.
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Table 2. Surface chemical analysis of SiC.

SiC Si0, Si Fe Al Free C

99.7%  0.15% 0.02% 0.02% 0.02% 0.15%

Fig. 1. SEM micrographs of SiC particles (a) 20 ym (b) 10 um.
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Fig. 2. Schematic drawing of the stir-casting equipment for
gas-particle co-injection method.
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Fig. 3. Optical micrograph of A356/SiCp. The rotation of
impeller was maintained at 250 rpm during fabri-
cation.

Fig. 4. Optical micrograph of A356/SiCp. The rotation of
impeller was maintained at 450 rpm during fabri-
cation.
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Fig. 5. Optical micrograph of F30S.20S.
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Fig. 6. Comparison of area fraction of SiC particles in as-cast
A356/SiCp.
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Fig. 7. Comparison of density of as-cast A356/SiCp.
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Fig. 8. Comparison of volume fraction of porosity of as-cast
A356/SiCp.
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Fig. 9. X-ray diffraction pattern of as-cast A356/SiCp fabri-
cated by gas-particle co- injection method.
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