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ABSTRACT

Ultra-high temperature ceramics (UHTC) have performed unreliably due to material flaws and
attachment design. These deficiencies are brought to the fore by the low fracture toughness and thermal
shock resistance of UHTC. If these deficiencies are overcome, we are still faced with poor oxidation
resistance as a limitation on UHTC applicability to reusable launch vehicles. We have been addressing
the deficiencies of UHTC for the past two years via a small task at GRC that is in the Airframe part of the
Next Generation Launch Technology Program. Our focus is on composite constructions and functional
grading to address the mechanical issues and on compasition modification to address the oxidation issue.
The progress on approaches to improving oxidation resistance by alloying and functional grading witl be
reported. In particular, initial tests of tantalum additions have shown potential for major improvement.
Results for additional tests at higher temperatures wili be presented. These oxidation improvements are
being incorporated in the composites approaches. Two fabrication approaches are being pursued to
produce carbon fiber reinforced UHTC composites: prepregging and rigid perform infiltration. Fabrication
procedures, microstructures, and initial mechanical property and oxidation results for composites will be
reported
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