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Preparation and Properties of Porous ZrO, Ceramic Matrix Composites Reinforced With ZrO, Whisker
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[ABSTRACT] A ZrO,,,/ZrO, ceramic matrix com-
posite is fabricated by using heating alcohol-aqueous solu-
tion and freeze-drying method with ZrO(NO;),-2H,0 and
tetragonal ZrO, whisker as start materials. The effects of
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tetragonal ZrO, whisker on the phase composition, micro-
structure, thermal conductivity and compressive strength of
porous ZrO,,/ZrO, composite are investigated. The results
indicate that ZrO, whisker could restrain the transforma-
tion of ZrO, from tetragonal to monoclinic effectively.
When the sintering temperature is 1 100°C , porous ZrO,,/
ZrO, composite is composed of tetragonal phase, and ZrO,
ceramic is composed of monoclinic phase. The thermal
conductivity of porous ZrO,,/ZrO, composite is far less
than that of porous ZrO, ceramic. And the compressive
strength of porous ZrO,,/ZrO, composite is much higher
than that of porous ZrO, ceramic.
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Fig.1 SEM micrographs of tetragonal ZrO, whisker
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Fig.2 DTA-TG patterns of ZrO, powder precursor
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Fig.5 Pore size distributions of porous ZrO, ceramic
and porous ZrO; i, /ZrO, composite
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Fig.7 Compressive strength-displacement curves of porous
ZrQ, ceramic and porous ZrQ, , Zr0,
composite sintered at 1 100TC
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