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There has been an interest to fabricate ceramic composites containing non-
oxide phase(s) by powder processing and subsequent atmospheric sintering (sintering in
air). In this work, the powder mixtures of alumina (Al,O3) and silicon carbide (SiC) were
used to fabricate ceramic composites. The sintering temperatures were between 1400
and 1550°C and the dwell time was kept constant at 30 mins. Physical properties
(density and grain size) and mechanical properties (hardness and fracture toughness)
were investigated. The results showed that Al,Os/mullite composites with the grain size
of 0.6-6.0 um could be obtained. It was due to the complete oxidation reaction of SiC to
form silica (SiO,), which further reacted with Al,O3; to form mullite (3Al,03.2Si0,). X-ray
diffraction (XRD) patterns revealed that there was no SiC particles in the composite
structure. Fracture surfaces of the composites exhibited transgranular fracture in the
greater degree compared to almost intergranular fracture in pure alumina. The hardness
of the composites was higher than alumina but the fracture toughness was not
significantly different. Although the fabrication of Al,O4/SiC composites has not been
successful in this work, the resulting Al,Os/mullite composites show promising
mechanical properties which could be enhanced by sintering at the optimal condition.
The AlL,Os/mullite composite sintered at 1550°C had the highest density and fracture

toughness with reasonably high hardness.
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