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Abstract:

The implementation of ceramic matrix composites (CMCs) in the hot section of gas turbine
engines can lead to increased thermal and propulsive efficiency because of their high
temperature capability, high strength to weight ratio, and toughness. However, the Si02 scale
responsible for oxidation resistance at high temperature for SiC-based CMC:s is subject to rapid
volatilization by water vapor generated as a by-product during the combustion process.
Subsequently, enhanced oxidation and rapid surface recession occurs resulting in decreased
structural integrity and reduced lifetime. To combat the volatilization and surface recession due
to water vapor, environmental barrier coatings (EBCs) were developed to protect CMC
components. EBCs are considered an enabling technology for SiC-based CMCs because they are
critical for the durability and long-life requirements for CMC components. This presentation will
provide an overview of the environmental degradation mechanism of SiC-based ceramics, a
history of EBC development, a discussion of key EBC failure modes and environmental
durability test methods, and future directions and challenges.
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Dr. Michael Presby is a Research Materials Engineer in the Environmental Effects and Coatings
Branch at the NASA Glenn Research Center (GRC) in Cleveland, OH. He received his
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