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Ultrahigh 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 composition modification to address the
oxidation issue. The progress on approaches to improving oxidation resistance
by alloying and functional grading will be reported.
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UHTCC Cross-section
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N G Z T UHTCC Specimen Eenter Cross Sections After Torch Test

NENT GINERATION Lauscs TEOsNOLDGY

C/Si

One 4-Minute Cycle to 1805°C

Three 4-Minute Torch Cycles to 1815 to 2015°C
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UHTC Side, Center Hot Zone
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