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Study on Zirconia Toughened Ceramics
— Preparation of Tetragonal Zirconia Toughened Mullite —

Hachiro Hashimoto and Masamitsu Okuno

High purity mullite has become a promising oxide due to its high strength, creep
resistance and thermal stability at high temperature. But fracture toughness of mullite is
lower than other engineering ceramics as AlzOs.

We have investigated high purity fine and uniform mullite powder based on the hydration
of alkoxides mixture, and also tetragonal phase zirconia polycrystal fine powder prepared
by a neutralization coprecipitation method

To consolidate into fully dense and achieve high fracture toughness for mullite ceramics,
mullite-25 vol% tetragonal zirconia composite were prepared by ball mill mixing the both
fine powder. The characteristics of the powder such as grain size, and its sinterabilities
were studied.

The powder had very fine, large surface area and narrow size distribution. The zirconia
promoted densification of the mullite ceramics. Addition of small of MgO was very effective

for densification at relatively lower temperature.
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Table 1 Mean particle size and specific surface area of ceramic powders.
Sample PM MP-40 3Y-TzP TZ-3Y ZT™ ZMP
Mean particle size
0.74 1.07 0.51 0.59 0.63 0.93
(um)
Specific surface area
14.1 8.42 23.8 16.2 18.2 10.5
(m%/g
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