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Anti-Ablation Property of SiC Coating on
C/C Composites at High Speed
YAO Dongjia, LI Hejun, ZHANG Shouyang, LI Kezhi, WANG Yongjie

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi” an 710072, China)

Abstract: To protect carbon/carbon (C/C) composites against ablation at high speed airflow, SiC coating was prepared

on the surface of C/C composites by low pressure chemical vapor deposition. The microstructure of the as-received coating
was analyzed by XRD and SEM. The binding force between the coating and composites was tested by scratch tester. The

ablation behaviors of the coated samples at high speed airflow were studied. The results show that the as-received SiC coat-

ing possesses a crack-free structure. The binding force is 5 N, which is weak between the coating and composites. After

ablation for 600 s, most region of the coating remain intact, the coating where the airflow scoured the most severely is dam-

aged. Mechanical denudation is the main reason of the coating’ s failure at high speed airflow.
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Fig. 1 Configuration of ablation test motor
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Fig. 2 XRD pattern of the CVD-SiC coatings
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Fig.3 SEM images of surface (a) and cross-section (b) of CVD-

SiC coatings
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Fig. 4 Curve of acoustic emission (a) and SEM image (b)
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Fig. 5 Macro-photo of C/C composites coated with
SiC after ablation
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Fig. 6 SEM images of SiC coating of a area in sample after abla-

tion (a) and magnification of ring area in figure 6a (b)
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Fig. 7 SEM images and EDS spectra of SiC coating in b area of sample after ablation; (a) low magnification, (b) high magnification,

(c¢) EDS spectrum of A spot in figure 7b, and (d) EDS spectrum of B spot in figure 7b
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Fig. 8 SEM images of SiC coating in ¢ area of sample after ablation:

(a) low magnification and (b) high magnification
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Fig. 9 SEM images of SiC coating in d area of sample after abla-

tion: (a)low magnification and (b) high magnification
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