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BENCHAWAN INPANYA : POWDER INJECTION MOLDING OF
SILICON CARBIDE PARTICULATE-REINFORCED ALUMINIUM ALLOY.

THESIS ADVISOR : TAPANY PATCHARAWIT, Ph.D., 133 PP.

POWDER INJECTION MOLDING/ALUMINIUM COMPOSITE /SINTERING

This research studied Powder Injection Molding (PIM) of silicon carbide
particulate-reinforced aluminium alloy. The objective of this research is to investigate
the effects of powder injection molding and sintering parameters, which are i) % solid
loading, ii) sintering temperature iii) nitrogen gas flow rate on microstructure and
mechanical properties of the composite. The composite comprised 90 vol.%
aluminium powder (commercial grade Alumix 123) and 10 vol.% silicon carbide
particulate with average particle sizes of 87.6 and 19.8 um respectively. The PIM
process started with ball mill mixing of silicon carbide particulate and aluminium
powder for 2 hrs using a speed of 280 rpm before mixing with multi-component
binder (polypropylene, stearic acid and paraffin wax). Powder injection molding was
operated via a small vertical injection machine at 170 °C and mold temperature at 90 °C
using mixed powder of 52, 55 and 58 vol.% solid loading. The green samples were
sintered in a nitrogen atmosphere at 660-700 °C using gas flow rates of 0.5 and 1.0
I/min. The green and sintered samples were assessed via analysis on microstructure,
elements and compounds, bulk density and hardness testing. It was found that
increasing % solid loading made injection molding more difficult. Critical % solid
loading are 55 vol.% to provide uniform composite microstructure, showing good
distribution of silicon carbide particulate in the aluminium matrix. Densification of

samples, bulk density and hardness increased with increasing sintering temperature



while porosity decreased. Aluminium nitride (AIN) formation was observed when
sintering was operated at 680 and 700°C. However the reduction of nitrogen gas flow

rate from 1.0 to 0.5 I/min produced inferior microstructure and properties.
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