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Improvement in Oxidation Resistance of C/C-Composites with CVD-SiC Coating *
Fumiei Ono" !, Masao Takegoshi”' and Shuichi Ueda'

ABSTRACT

Silicon carbide formed by chemical vapor deposition (CVD-SiC) is widely used as an anti-oxidation coating on
carbon/carbon (C/C) composites and graphite. The oxidation resistance of C/C composites with SiC coating is insufficient due to
the generation of cracks or pinholes in the coating. In this study, the mechanism of excessive oxidation associated with coating
damage was estimated from a chemical equilibrium calculation, and results of the calculation were verified through heating tests.
In addition, test pieces intended to have improved of oxidation resistance were made and these confirmed the effect of
processing after heating in air at 1773-1973 K. From the results of the chemical equilibrium calculation, it was expected that
excessive oxidation of the SiC coating would occur in the 1800-1900 K region. This expectation was confirmed by the heating
test at 1773K-1973 K. For adequate durability, the upper limit of use for C/C composites with CVD-SiC coating should be below
1773 K. Test pieces with intermediate layers under the CVD-SiC layer were made and evaluated at 1973 K. For crack
suppression in the CVD-SIC layer, test pieces treated by putting an intermediate layer between the CVD-SiC layer and C/C
composites, or treated by weaving SiC fiber into the surface of the C/C composites, were made and evaluated in 1973 K.
Although crack generation could not be completely prevented by these methods, the mass loss of the test pieces decreased by
73-78 % over 10- and 20-hour heating periods. The improvement in durability was brought about by the continuation of the
silica sealing effect for a prolonged period. The intermediate layer and the woven SiC fiber enhanced the generation of silica. A
new processing method using silica formed from perhydropolysilazane (PHPS) polymer was used to seal cracks in the CVD-SiC
coating. 2D-C/C composite test pieces processed with this method were heated in air at 1773 K, and lost approximately 30 %

less mass.

Keywords : Silicon Carbide, Carbon-Carbon Composites, Isotropic Graphite, Oxidation Resistance, Silica Coating,

Perhydropolysilazane, Chemical Equilibrium
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