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Characterization of interfacial reaction products in alumina

fiber/barium zirconate coating/alumina matrix composite
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4. Conclusions

Alumina matrix or fiber reacts with the barium
zirconate coating produced via a sol—gel technique
during heat treatment or processing of composites
above 1200 °C for 1 h. The reaction products include
Zr0O,, barium monoaluminate (BaO-Al,05) and Ba (3-
AL O3 (BaO-7.3A1,03). In composites hot-pressed
above 1300 °C (1 h), barium aluminate is mainly
present in the form of Ba (3-Al,0;. The reactions
between the BaZrOj; coating and alumina fiber/matrix
are diffusion-controlled solid-state processes, mainly
depending on the diffusion of Ba cations. Ba 3-Al,0;
phase can be formed either through direct reaction
between the BaZrO; coating and Al,O3 or through
indirect reaction between the BaO-Al,O5 intermedi-
ate phase and Al,O;. The application of pressure
during hot-pressing of the composites is likely to
promote formation of Ba 3-Al,O; by increasing the
degree of contact between the BaZrO; coating and
the fiber/matrix. The BaZrOj3 coating and the reaction
products between the coating and alumina (fibers and
matrix), such as ZrO, and Ba (3-Al,0;, provide
multiple weak interfaces in the composites and are
propitious for crack deflection at interfaces.
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