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This research studied the fabrication of SiCp-reinforced 356 aluminium 

composites by particulate-injection casting. A hydrogen degassing machine was 

modified for SiCp injection into the aluminium melt at 590°C via argon gas for 20 

minutes at a stirring speed of 1000 rpm. The process parameters of this study are i) 

argon gas flow rates at 5 and 10 l/min, and ii) casting temperatures at 620 and 680°C. 

The composites were prepared by using 0, 10 and 15 wt.% SiCp additions. The 

obtained specimens were assessed via microstructure analysis by using optical 

microscope, density by Archimedes’s method, Brinell hardness test, tensile test, and 

fractography by using SEM. It was found that argon gas flow rates and casting 

temperatures are significant parameters affecting microstructures and mechanical 

properties of the composites. Increasing the argon gas flow rate from 5 l/min to 10 

l/min caused melt turbulence during SiCp injection, leading to non-uniform 

distribution of SiCp and higher porosity in the castings. Inferior mechanical properties 

of the composites will result in this case, as compared to those without SiCp 

reinforcement. In the case of casting temperature, semisolid casting at 620°C, giving 

high mixture viscosity, caused higher porosity and non uniform distribution of SiCp. 

This resulted in reduction of mechanical properties. However, as the casting 

temperature was raised up to 680°C in the liquid state, the mixture viscosity was 
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lower and facilitated more effective hydrogen degassing, yielding higher mechanical 

properties of the composites.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

School of Metallurgical Engineering  Student’s Signature________________ 

Academic Year 2011  Advisor’s Signature________________ 

 

 

 

 

 

 




