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Fig.1 XRD patterns of SiC coating (a) and ZrSiO4-SiO,

coating (b) on C/C composites
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Fig.3 Isothermal oxidation curves of the SiC/ZrSiO,4-SiO,
multilayer coated C/C in dynamic air at 1500 C
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Fig.4 Surface (a), cross-section (b) SEM micrographs and XRD pattern (c) of the SiC/ZrSiO4-SiO; coated C/C samples

after oxidation in dynamic air at 1500 “C for 50 h
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Anti-oxidation and Infrared Emissivity Property of SiC/ZrSiO4-SiO,
Composite Coatings on Carbon/Carbon Composites

Zhou Wei'?, Xiao Peng?, Li Yang?, Luo Wei?
(1. Hunan University of Technology, Zhuzhou 412008, China)
(2. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The SiC/ZrSiO4-SiO, composite coatings were prepared on carbon/carbon (C/C) composites by combining pack cementation
and slurry painting method to improve the oxidation resistance and decrease the infrared emissivity. The phase compositions and
microstructures of the as-prepared coatings were characterized by XRD and SEM. The oxidation resistance of the SiC/ZrSiO4-SiO,
coatings was evaluated in dynamic air (air flow rate 0.6 L/min) at 1500 <C. The infrared emissivity of the SiC/ZrSiO4-SiO, coatings coated
C/C samples were also investigated at 90 and 500 <C. The results show that the composite coatings which are composed of SiC inner
coating with loose structure and ZrSiO4-SiO; outer coating with mosaic structure exhibit excellent oxidation resistance and can protect C/C
matrix from oxidation for long time. The mass loss rate of the SiC/ZrSiO4-SiO, coatings coated samples is only 0.03% in dynamic air at
1500 <C after 55 h oxidation. The infrared emissivity of C/C composites can be decreased by coated SiC/ZrSiO,-SiO, composite coatings,
and the infrared emissivity descends with the temperature increasing. The average infrared emissivity of the coated C/C samples in 3~5 um
and 8~14 pm at 90 <C are 0.55 and 0.66, respectively. And the average infrared emissivity in 3~5 um and 8~14 um at 500 <C are 0.48 and
0.62, respectively. From the anti-oxidation and infrared emissivity property point of view, the C/C composites coated SiC/ZrSiO,4-SiO,
coatings may be one of the most promising candidates as high-temperature structural materials applied in the field of aeronautics and
astronautics.
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