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Abstract

Wear properties of silicon carbide particulate (SiC,) reinforced aluminium
composite fabricated by powder injection have been investigated in this research for
the exploration of further engineering applications in electronics, automotive, and
aerospace. Effects of SiC, addition and age-hardening on wear behavior/ mechanisms
were primarily studied. Powder injection moulding technique was employed in this
research to fabricate the composite using aluminium-copper powder of 72.61 um size
as the matrix and SiC, of 21.02 pm size as the reinforcement. The feedstocks were
prepared at 55% solid loading at 5, 10, 15 and 20 vol.% SiC, addition. A lab-scale
plunger-typed powder injection machine was operated at 170°C, followed by sintering
at 645 650 655 and 660°C for SiC, addition at 5, 10, 15 and 20 vol.% respectively. The
results showed that the sintered microstructures consisted of aluminium matrix
surrounded by smaller sized SiC, scattering throughout. Porosity found alongside SiC,
clusters is visible at higher SiC, addition, giving reduced macro-hardness when SiC,
addition is greater than 15 vol.%. The optimum macro-hardness values are 138.90 and
166.60 H, for as-sintered and age-hardened composites respectively. The maximum
sintered density is 2.864 g.cm™ at 20 vol.% SiC,, addition.

A standard wear test following ASTM G133-95 over 5 25 45 and 65 N load was
exercised using a stainless steel ball of 4.76 mm (3/16 inch) and 62 HRC. It was found
that i) the composite exhibits specific wear rate of 10°~ 10° mm?/Nm and coefficient
of friction (COF) of 0.04-0.76. Wear resistance increases with increasing SiC, addition,
giving the minimum specific wear rate at 9.6 x 10° mm?/Nm at 20 vol.% SiC,. Wear
mechanisms include oxidation, abrasive and adhesive comprising deformation/ flow,
delamination and fatigue wear. i) The predominant wear mechanisms depend upon
SiC, addition and the applied load. At low SiCy addition (5-10 vol.%) and low applied
load (5 N), the worn surface appears mainly abrasive wear. As the applied load is
greater than 25 N, adhesive wear is then predominated. Further increase in SiC,
addition to 15 and 20 vol.% reduces the wear and the wear mechanism appear to be
abrasive over the load range. iii) Age-hardening was found to prolong the fatigue wear
at low load (5 N) and low SiC, addition (5-10 vol.% ), plausibly due to the Al,Cu and

Mg,Si precipitates to delay crack nucleation and void formation
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