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Silicon-based ceramics components in gas turbines require hot-corrosion and recession resistant
environmental barrier coatings when exposed to high temperature corrosive environments
containing high-pressure steam. It is well established that alpha-alumina coatings, which have
excellent hot-corrosion and recession resistance, fail due to poor thermal shock resistance. In
contrast, mullite (3Al,0322Si0,) coatings, which have excellent thermal shock resistance and a
close coefficient of thermal expansion (CTE) match with the Si-based ceramics, contains silica,
which may lead to hot-corrosion and recession attack of the coatings themselves under long term
exposures in corrosive environments.

We have grown by chemical vapor deposition (CVD), functionally graded coatings whose
composition is varied from stoichiometric mullite at the coating/substrate interface to very
aluminia-rich mullite at the coating surface. These mullite coatings exhibited excellent high
temperature oxidation, hot corrosion and thermal shock resistance and were very effective in
protecting the SiC substrates from corrosive atmospheres.

By varying the gas phase composition during growth, some of the highest alumina-rich mullite
reported to date have been deposited. Such ultrahigh Al/Si compositions still retain the mullite
structure, but have to accommodate a very high vacancy concentration. The ordering of these
vacancies along periodically arranged anti-phase boundaries (APBs) will be discussed.
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