Advanced Ceramics for NASA’s Current and Future Needs

Ceramic composites and monolithics are widely recognized by NASA as enabling
materials for a variety of aerospace applications. Compared to traditional materials,
ceramic materials offer higher specific strength which can enable lighter weight vehicle
and engine concepts, increased payloads, and increased operational margins.
Additionally, the higher temperature capabilities of these materials allows for increased
operating temperatures within the engine and on the vehicle surfaces which can lead to
improved engine efficiency and vehicle performance. To meet the requirements of the
next generation of both rocket and air-breathing engines, NASA is actively pursuing the
development and maturation of a variety of ceramic materials. Anticipated applications
for carbide, nitride and oxide-based ceramics will be presented. The current status of
these materials and needs for future goals will be outlined. NASA also understands the
importance of teaming with other government agencies and industry to optimize these
materials and advance them to the level of maturation needed for eventual vehicle and
engine demonstrations. A number of successful partnering efforts with NASA and

industry will be highlighted.
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