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ABSTRACT: Fine-weave pierced C/C-SiC composites were fabricated via a combined process
of CVI (Chemical Vapor Infiltration) and PIP (Precursor Infiltration and Pyrolysis) by piercing
stacked carbon cloths with carbon fiber yarns. The ablative resistance of C/C~-SiC in carbon cloth
stacking and piercing directions were evaluated under the (3.240.32) MW /m® oxyacetylene ab-
lation test. The ablative surface and cross—section of the composites were characterized by SEM
( Scanning Electron Microscope) . The results show that the linear ablative rates of the the C/C~-
SiC composites in the stacking and piercing directions are (1.674+0.23) pm/s and (2.394+0.22)
um/s, respectively; while the mass ablative rates are (2.3340.09) mg/s and (1.46+0.19) mg/
s, respectively. When the heat flux is perpendicular to the carbon cloth stacking direction of the
composites, the SiO. generated after the oxidation of the SiC matrix forms a relatively contin-—
uous oxide film on the surface of the carbon fiber bundle and the adjacent matrix. It can effective-
ly block further oxidation and ablation of the material via a high—temperature heat flux. When the
heat flux is parallel to the carbon cloth stacking direction of the composites, the less SiC distribu—
tion in the pierced yarn causes the carbon fiber to significantly ablate in the high—temperature oxi-
dizing environment, resulting in obvious ablation pits at the end of the pierced carbon. The distri—
bution mode of the SiC matrix and the microstructural characteristics of the composites are the
main factors responsible for the differences in the ablation resistance of the fine-weave pierced C/
C-SiC composites in different directions.

KEYWORDS: C/C-SiC composites; fine-weave pierced; carbon cloth stacking direction; pierc—

ing direction; ablative resistance
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Table 1 Ablative rates of fine-weave pierced C/C-SiC
composites in different directions

Bl peh AR/ (um-s") BEEME/ (mg-s)

CS-X-Y 1.67+0.23 2.33+0.09
CS-Z 2.394+0.22 1.46+0.19
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Fig. 4 Surface morphologies of fine-weave pierced C/C-SiC composites in X/Y direction
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