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Ta, O, -TaC/SiC Multilayer Coating for Protecting C/C

Composites against Oxidation and Ablation
YAO Dongjia, LI Hejun, FU Qiangang, TAO Jun, WANG Yongjie
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Abstract: To improve the property of anti-oxidation and anti-ablation of carbon/carbon (C/C) composites at high tem-
perature, Ta,O;-TaC inner layer and SiC outer layer were prepared on the surface of C/C composites by pack cementation
and chemical vapor deposition, respectively. Micro-structure of as-prepared coating was analyzed by XRD and SEM. The
coated specimens were tested in static air atmosphere at 1 500 “C and oxyacetylene ablation to research their properties of
anti-oxidation and anti-ablation. The results show that Ta,0;-TaC/SiC multilayer coating could prevent C/C matrix from
oxidation in static air atmosphere at 1 500 “C over 100h. The linear and mass ablative rates of coated specimens could be
reduced by 47.07% and 29.20% respectively after an oxyacetylene ablation test for 60 s, indicating that Ta, O5-TaC/SiC

multilayer coating could effectively improve the anti-ablation property of C/C composites.
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Fig. 1 XRD patterns of the inter-layer coating of C/C composites
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Fig. 3 SEM image and XRD pattern of the surface of the outer-layer coating
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Fig. 4 SEM image and EDS pattern of the cross-section of the coating
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Table 1 Ablation properties of coated samples
Sample Linear ablation/wm + s~'  Mass ablation/mg + s '
C/C 14.17 3.66
Coated C/C 6.67 1.07
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Fig. 6 SEM image and EDS patterns of the surface of the C/C

sample after oxidation at 1 500 °C
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