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Research Progress of Ultra-High Temperature Matrix
Anti-Oxidation Carbon/Carbon Composites
SONG Yongzhong, XU Lin, XU Zhenghui, WANG Junshan, FENG Zhihai

(Key Laboratory of Advanced Functional Composite Materials, Aerospace Research Institute of
Materials & Processing Technology, Beijing 100076, China)

Abstract: The ultra-high temperature matrix anti-oxidation carbon/carbon composites( UHT-C/C) , which integrate with
carbon/carbon composites and ultra-high temperature ceramics, were prepared via introducing of refractory compounds.
Through microstructure controlling, the mechanical properties of composites were obviously increased while the reactivity
was restrained between refractory compounds and carbon at high temperature. The oxidation resistant performance of these
composites was tested in static state and high-frequency plasma wind tunnel, Results showed that the introduction of refrac-
tory compounds significantly increased the oxidation resistance performance of composites, the ablation length was under
2 mm after 600 seconds of the test over 2 500 °C. And ultra-high temperature matrix anti-oxidation mechanism of the com-
posites was found.
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Fig. 1 SEM images of carbon fibers damaging resulted from refractory

metal compound in carbon/carbon composite: (a) pits
showed on surface of carbon fibers, (b) isomerization showed
on fracture of carbon fibers, ( ¢) microcrystalline structure
produced variants in cabon fibers, and (d) fractured a bunch

of fiber( shown as arrow)
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Fig. 2 SEM image of fracture surface of carbon friber

after improved technologies
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Table 1 Comparison of mechanical properties of ultra-high tem-
perature matrix anti-oxidation carbon/carbon composite

before and after improved technologies

. Before After
Measurcd properties . .
improvement improvement
Tensile strength 7 direction 56.9 155
/MPa
XY direction 34.1 136
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Fig. 3  Tensile-temperature (a) and load-displacement (b)

curves of ultra-high temperature matrix anti-oxidation

carbon/carbon composite at various temperatures
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Fig. 4  Effect of time on linar ablation of ultra-high temperature

matrix anti-oxidation carbon/carbon composite at 2 100 °C
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Fig. 5 Effect of time on ablation length for ultra-high tempera-
ture carbon/carbon and carbon/carbon composites at

various temperature
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Fig. 6 SEM images of surface after ablation for ultra-high temperature anti-oxidation carbon/carbon composite
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Fig. 7 Model of ultra-high temperature oxidating ablation fluid
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