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Preparation and Mechanical Properties of SiC
Particulate-reinforced ADC12 Aluminum Matrix
Composite by Vacuum Stir Casting
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Abstract; SiC/Cu composite powders were adopted to fabricate SiC particulate-reinforced ADCI2
aluminum alloy matrix composite by vacuum stir casting technique, and the influence of preparation
process on the mechanical properties of composite was investigated and optimized. The composites
were characterized by X-ray diffractometry (XRD) and scanning electron microscopy (SEM). The
results show that dispersity and wetting ability of SiC particles in molten aluminum alloy matrix are
significantly improved by SiC/Cu composite powders. At the condition of T=580°C, t=30min, and
SiC content (ww=4%), the composite attains the best mechanical properties. Its tensile strength and
hardness reach 283MPa and HB133, respectively, which are improved by 24.1% and 77. 3%, com-
pared with ADC12 alloy matrix. It also shows obvious increase by 15. 5% in tensile strength and
26.7% in hardness, respectively, compared to the composite with only bare SiC addition.
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Fig. 1 SEM images of raw SiC powders (a) ,pre-oxidated SiC powders (b),SiC/Cu composite

powders (¢) and XRD pattern of composite powders(d)
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Fig. 2 SEM fracture images of the samples prepared at different stir temperatures and their mechanical properties curves

(a)560°C 5 (b)580°C ;(¢)600°C ; (d)mechanical properties curves
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Fig. 3 SEM fracture images of the samples prepared at 580°C with different holding time and their mechanical properties curves

(a)15min; (b)30min; (¢)45min; (d) mechanical properties curves
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Fig. 5 The effect of SiC/Cu content on the

mechanical properties of the composite
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Table 1 The comparison of the mechanical properties of

composite with different kinds of powders addition

) ADCI12 ADC12 with different particles
Mechanical property .
matrix Pristine SiC SiC/Cu
Tensile strength/MPa 228 245 283
HB 75 105 133
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Fig. 6 SEM fracture image of composite
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