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ANALYSIS

The ALO3/ZrO, micro/nano composites have been prepared from powder
alkoxide mixture with various Zrpropoxide concentrations. The effect of the
concentration of Zrpropoxide solution on the distribution of ZrO;nano-grains in AL,O3
matrix was investigated on the correlation with the mechanical properties such as the
flexural strength, hardness and fracture toughness of composites.

It was found that the phase compositions of sintered samples exhibited with
a-AlLOsphase and tetragonal and monoclinic ZrO, phases. The concentration of
Zrpropoxide solution was influenced to ZrO, phase composition. The tetragonal ZrO,
phase decreased with the increasing of Zrpropoxideconcentration while monoclinic
increased. The highest relative density of 92.12 +0.66% was obtained with samples
sinteredat 1700°C. The flexural strength and hardness of composites were increased
with the increasing of Zrpropoxide concentration and sintering temperature. The

highest flexural strength and hardness of 1437 MPa and 13.96 GPa respectively, were

found for the sample prepared with concentrated Zrpropoxide solution and sintered at
1700°C. However, the highest toughness of 14.22 MPa.m'"? was obtained with 25wt%
Zrpropoxide solutionat high sintering temperature. The microstructures of sintered

composites showed particles of ZrO, distributed in Al,O3 grains and grain boundaries
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with wide size distribution. The high uniformity distribution of ZrO, particles was
obtained withZrpropoxide concentration of 50 and 75wt%.

Consequently, the mechanical properties of composite materials could be
explained by the phase composition and the uniformity distribution of reinforcing

ZrO; phase in Al,O3; matrix.
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