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ROONGARUN BUNTAN : MECHANICAL PROPERTIES OF
STIR-MIXED SiC,-REINFORCED ALUMINIUM COMPOSITES.

THESIS ADVISOR : TAPANY PATCHARAWIT, Ph.D., 131 PP.

SILICON CARBIDE/ALUMINIUM/METAL MATRIX COMPOSITE/ STIR

CASTING

The objective of this research is to study the impact of the amounts of silicon
carbide particulate (SiC,) on mechanical properties of aluminium composites
fabricated by stir—-mixed casting process. Aluminium 356 was used as a metal matrix
and SiC, of 10.5 pum average size was added at 10 and 15 wt.% additions. The
composite was prepared by melting. of aluminium ingots at 700 °C, followed by SiC,
addition at 615 °C, using 500 rpm stirring speed for 15 minutes prior to pouring into
cylindrical permanent molds. Prior to mixing SiC, was. preheated at 1,000 °C for 4
hours, air cooled down to-room temperature, and then reheated again at 650 °C for 1
hour. Furthermore additions of magnesium, grain refiner and modifier into the melt
were carried out. The composites were investigated via microstructure examination
coupled with image analysis, Brinell hardness testing, tensile testing, and
fractography by SEM. It was found that addition of 10 wt.% SiC, provided uniform
distribution of SiC, in the matrix with enhanced hardness and tensile properties.
However, increasing SiC, content up to 15 wt.% led to higher porosity and large SiC,-
clusters, resulting in density and mechanical property reductions. Fracture surfaces of
the tested specimens revealed higher degree of brittle fracture with increasing SiC,

additions. Gas porosity was observed to be nucleation sites for specimen failures.
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