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Abstract As applications in extreme environments such as aerospace, high-energy plasma and radio-active circumstances
increases, the demand for materials that require higher melting points, higher mechanical strength and improved thermal
conductivity continues to increase. Accordingly, in order to improve the oxidation/abrasion resistance of the carbon-carbon
composite, which is a typical heat-resistant material, a method of using ultra high temperature ceramics was reviewed. The
advantages and disadvantages of CVD coating, pack cementation and thermal plasma spraying, the simplest methods for
synthesizing ultra-high temperature ceramics, were compared. As a method for applying the CVD coating method to C/C
composites with complex shapes, the possibility of using thermodynamic calculation and CFD simulation was proposed. In
addition, as a result of comparing the oxidation resistance of the TaC/SiC bi-layer coating and TaC/SiC multilayer coating
produced by this method, the more excellent oxidation resistance of the multilayer coating on C/C was confirmed.
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Fig. 1. Plan by year for NASA’s propulsion thermal protection system development [6].
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Fig. 3. Pros and cons of carbon composite and ultra-high temperature ceramics.
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Fig. 11. SEM micrographs of SiC/TaC/SiC/TaC/SiC multilayers on C/C composite after the high heat flux experiment [56]. (b) and
(c) are the local magnifications of (a).
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