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Development of ultra-high-temperature ceramic composite coatings with excellent
oxidation resistance via high-speed chemical vapor deposition techniques
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This study aimed to develop ultra-high-temperature boride ceramic coatings

with the enhanced oxidation resistivity by a high-speed chemical vapor deposition technique. Coating

layers of zirconium-based and boron-based non-oxides, such as zirconium carbonitride, boron
carbonitride, boron-containing zirconium carbonitride, and those composites with silicon carbide,
were deposited at high deposition rates by laser-assisted chemical vapor deposition using organic
compound precursors. High-speed coatings of tantalum-based non-oxides, such as tantalum
carbonitride, boron-containing tantalum carbonitride, and those composites with silicon carbide,
were also demonstrated. The tantalum-based non-oxide layers exhibited superior oxidation resistance
to the zirconium-based ones. The addition of boron and silicon carbides was supposed to enhance the
durability of the coating layers under high-temperature oxidation environments.
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