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Abstract 
The research has used a mechanical stirring technique plus cooling plate technique for the fabrication 

of Al matrix composites based on Alloy 356. Stirring in a semi-solid state helps to promote wettability 

between SiC particles and Al-Si alloys. Stirring of these mixtures was performed under several 

different conditions, and the effect of this stirring action on the wettability enhancement was studied. 

The cooling plate technique produces fine globular grain structures. Improvement of the wettability of 

SiC particles was carried out, employing the oxidization of SiC particles, the use of wetting agents by 

adding magnesium into the matrix and the coating of SiC particles using a sol gel technique. It was 

found that the introduction of SiC particles into partially solidified alloy with high viscosity prevents the 

particles from floating, and agglomerating. However, untreated SiC particles are mostly detached from 

the Al matrix during the grinding and polishing of the composite suggesting poor adhesion and hence 

poor wettability between the matrix and the particles. On the contrary, oxidized SiC particles and sol-

gel silica coated SiC particles indicate good binding between reinforcement and matrix. This is due to 

the formation of the SiO2 layer on the surface of SiC particles. Furthermore, the use of magnesium as 

a wetting agent was found to promote wettability of SiC with A356 alloy. The eutectic silicon phase 

formed on the surface of SiC particles during solidification due to nucleation effects provided by the 

particles. The merit of semi-solid processing compared with ordinary casting process is the prevention 

of detrimental interfacial products Al4C3 formation because the working temperature is lower than the 

reaction temperature between molten Al and SiC to form Al4C3 


