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Anti-Ablative Preformances of CVD-SiC Coated C/C-SiC Composites
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Abstract SiC coatings on the surface of the three dimensional needled carbon/carbon and silicon carbide (C/C
-SiC) composites were prepared by chemical vapor deposition (CVD) at 1 050°C. The coatings are prepared by two
kinds of experimental conditions which the flow ratio of diluting gas to carrier gas are 4 :1 and 2 :1. The crystalline
structure and the surface and cross section micromorphologies of the coatings are analyzed by X-ray diffraction and
scanning electronic microscopy. The oxidation and ablation performance are compared between uncoated and coated
C/C-SiC composites. The results show that the deposited coatings mainly consist of 3—SiC. The surface of coating
prepared with reducing the flow of diluting gas is smooth and dense,and also strongly bonded with the substrate. As to
the coated C/C-SiC composites, the linear ablation rate is reduced by 34% and 50% , and the mass ablation rate re-
duced by 70% and 75% , compared to that of the uncoated C/C—SiC composites prepared with two kinds of flow rati-

os, respectively, and the coatings show excellent antioxidation and anti-ablative performances.
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Fig. 1  Micromorphologies of the coating surfaces of two coated samples
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Fig.2 Cross section micromorphologies of the two coated samples
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Fig.3  Micro-cracks of coating surface of two coated samples
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Fig.4 X-ray diffraction (XRD) patterns of the three samples
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Tab.1 Ablation rates of three dimensional needled
C/C-SiC composites

WA RBR/um-s™ FRBSMR/mg-s! BETl R B/ mm
1* 4.4 2.0 2.64
2% 2.9 0.6 1.71
3* 2.2 0.5 1.34
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Fig.5 SEM morphologies of ablation centre of sample 1*
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Fig.6 SEM morphologies of ablation centre of sample 2
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Fig.7 SEM morphologies of ablation centre of sample 3
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Fig. 8 Graph of the element distribution of ablation centres of

the three ablation samples
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