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Research State and Prospect of Ultra-High

Temperature Materials
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Abstract: The ultra-high temperature materials (UHM) are essential materials used for the long-time flight , reentry
flight and crossover flight of aerosphere, which influence the research process of the flight and play an important role in
the success or failure of the flight tests. The research state and prospect of UHM , including carbon/carbon composites,
ceramic-based composites, carbide UHM, boride UHM and nitride UHM are summarized. The close attention is paid
to the formation mechanism of texture, fatigue property, matrix modification and oxidation behavior of carbon/carbon
composites as well as the preparation technology, mechanical property, oxidation and ablation resistance of ceramic-
based ceramic composites and ultra-high temperature ceramic. The merits and drawbacks as well as the research key-
notes of the UHM are discussed. The present problems and potential development direction of the UHM are also pro-
posed.
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Fig. 1 C/C composite nozzle sample
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Fig.2 Thermal expansion curves of 2D-C/C composites under

different cyclic loading times!?'!
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Fig. 3 Mass and linear ablation rates of the C/C-ZrC-SiC composites with
different SiC/ZrC wight ratios'®’
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Fig. 4 C/C composite brake disc with phosphate glass coating
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Fig.5 C/C composite engine leading edge with SiC-HfC multi-

layer composite coating[ﬂ]
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debonding; (b) bridging; (c¢) microcrack deflection]
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