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Abstracts

The recent research and application of the oxidation protection modified by ceramics for carbon/ car-

bon composites at high temperatures were reviewed, including oxidation protective ceramic coatings and ceramic ma-

trix hybrid modified composites. The anti—oxidation ceramic coatings contain three different temperature ranges i. e.
below 1 800°C, 1 800°C to 2 200°C , and above 2 200°C.. The ceramic matrix modified composites include SiC ceram-

ic matrix modified composites and ultrahigh temperature ceramic matrix modified composites. To meet the extreme en-

vironments of hypersonic vehicles thermal protective materials above 2 200°C under oxidation condition, the problems

in present research and the further development directions were proposed.
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Fig. 1 Melting temperature of refractory materials
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Tab.1 Properties of C/C-SiC carbon-ceramic composites
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Fig.3 Ramjet engine fire test of C/C-SiC carbon-ceramic

composite combustion chamber and nozzle

2.5D C/C-SiC Wk b 525 AR SR B2, T T
il £ WU =, Ol T /K R e 4% (181 4) Al
PRI A BIHL Ma5.5 600 s 55484 F BT P56 %
% IR0 5 TR 28 25 R0 e 8 PN 2R 1A DL ) Jd bl
JEAEHZER (E1S) . 3D 44 C/C-SiC kb & A K
T T e U B A /N X TR e Y
TGERE TR A, A Y R R BT R e B R GK 226
MPa,

FHIMEITZ,  http://www. yhelgy. com 2014 4F %5 3



4 2.5D BUREK IS I A
Fig.4 Hydrostatic test of 2. 5D C/C~-SiC preignition chamber
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Fig. 5 Photograph of 2. 5D C/C-SiC preignition

chamber inner surface after fire test
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Tab.2 Wind tunnel test results of carbon-ceramic composites
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Fig. 6 Photograph of ceramic hybird modified carbon/carbon composites samples after wind tunnel test
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