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Abstract

This research investigated advances on silicon carbide particulate (SiCp)
reinforced- aluminium composite fabricated by powder injection moulding for extended
engineering applications in automotive for example. Effects of SiCp addition, aluminium
powder size and feedstock preparation on composite properties were primarily studied
prior to subsequent tensile testing of the pre-designated composites. Powder injection
moulding was employed in this research using 36- 130 micron sized aluminium-copper
powder and 18-21 micron sized SiCp as the reinforcing material at 10-40 vol.% addition.
A lab-scale plunger-typed powder injection machine was operated at 170°C, followed
by sintering over 700-780°C. The results showed that the sintered microstructures
consisted of aluminium matrix surrounded by smaller sized SiCp scattering throughout,
with porosity found alongside SiCp clusters. At higher silicon carbide addition, in excess
of 20 vol.%, the observed microstructures were prone to porosity-SiCp clusters, leading
to detrimental density and hardness properties. Moreover, the composite prepared by
smaller sized aluminium powder rendered the sieved aluminium powder to have higher
contents of copper and magnesium than that of the larger sized one. The resulting
MgAL,O4, Mg,Si and Al,Cu phases were therefore more pronounced after sintering in this
case and specimen distortion was observed. Feedstock preparation by using mechanical
alloying although aided sintering at lower temperature, reduced density and hardness

were unfortunately obtained as a result of feedstock agglomeration into a larger size.

Investigation on the effects of moderate temperature exposures at 100, 200 and
300°C over 10 and 100 hrs. on hardness and tensile properties revealed that an
increasing hardness trend with increasing exposure temperature was achieved after
short-term exposures for 10 hrs., due to further precipitation of the second phases,
offering the maximum hardness of 182.2 Hv. For long-term exposures at 100°C, hardness
reduction was inversely observed due to over-aging, giving the minimum hardness of
70.9 Hv. Moreover, the tensile strength was 108-192 MPa after moderate temperature
exposure. The tensile strength however became deleterious with increasing exposure
temperature, resulting from decoherance of SiCp from aluminium matrix. Porosity-SiCp
clusters acted as tensile crack initiations found on specimen’s sub-surfaces. Microvoids

were typically found initiated by SiCp on the tensile fracture surfaces.
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