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Abstract

A small — scaled powder injection moulding machine has been constructed in
this research. Injection moulding in a horizontal direction together with screw driven
controlled by a touch screen display allows continuous production of small — complex
shape products applicable in the automotive, electronics and bio — medical areas. Trial
on injection moulding of the commercial aluminium alloy reinforced with 15 vol.% SiC
particulate was carried out to evaluate the moulding parameters; i) injection moulding
temperature at 280 — 300 °C, ii) injection speed at 1600 — 1800 rpm and iii) feedstocks
prepared at 55 % and 60 % solid loading, while the mould temperature was controlled
within 80 — 90 °C. Effects of these parameters on mouldability, microstructure, density
and hardness of the composite were studied together with density, shrinkage and
distortion for injection mould design consideration. It was found that feedstock of 55 %
solid loading occasionally led to flash problem while that of higher solid loading
experienced higher viscosity to fulfill a four-cavity, torus - shaped mould. Moulding
speed investigated did not significantly affect mould filling and overall properties. After
sintering at 655 °C for 3 h, the microstructures generally showed well - distributed SiC
particulate in the aluminium matrix. Liquid phase sintering was attained, indicated by
good interface between SiC particulate and aluminium matrix. The optimum injection
moulding condition was the feedstock prepared at 60% solid loading, moulding at 290
- 300 °C, and 1800 rpm speed, which offered sintered density of 2.80 g.cm™, or greater
than 98 % theoretical density, and micro Vickers hardness of 125.2 Hv. However, high
volumetric shrinkage and minor degree of distortion after sintering was observed,
corresponding to liquid phase sintering to render densification by pore - filling and
particle rearrangement. Moreover, by taking the thickness (t) dimension of the torus
shaped sample, the moulding shrinkage (J,,) and the sintering shrinkage (J,) can be
achieved in order to obtain the oversize design factor for moulding (Z,,) and sintering
(Zs) respectively. As a result, the total oversize design factors (Z.,;) were obtained at
1.3113 and 1.2942 for feedstocks prepared at 55 % and 60 % solid loading respectively.
These values can be correlated back to the initial mould size (Ly), relevant to the desired
final product size (L). In summary, the constructed machine was found to satisfy

continuous injection moulding of the composites investigated.
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