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ABSTRACT: Objective To study the ablation behavior of modified composites damaged by particle impacting by modifying
C/C composites with ZrC and SiC composite ceramics. M ethods C/C composites were prepared by Isothermal Chemical vapor
Infiltration (ICVI), and the precursors of ZrC and SiC ceramics were introduced into C/C composites by injection. Then the
C/C-ZrC-SiC composites were prepared by heat-treatment and ICVI. The ablation resistance of the composites damaged by par-
ticle erosion was tested by high-speed particle impacting and oxyacetylene torch tests. Results The linear erosion rate and mass
erosion rate of the modified material were 253.1 um/s and 79.8 mg/s respectively, which were 49.2% and 61% lower than those

of the C/C composites with the same porosity. The linear ablation rate and mass ablation rate of the composites damaged by par-
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ticle erosion were 4.26 um/s and 1.44 mg/s respectively, which were 37% and 39% lower than those of the C/C composites with

the same porosity. Conclusion The hardness of ZrC and SiC ceramics is higher than that of carbon matrix, and it’s ceramic

phase in the composite plays a role of impact resistance, which greatly improves the erosion resistance of the modified compos-

ites. There are still high-temperature ceramics phase in the C/C-ZrC-SiC composites damaged by particle impacting. The formed

Zr0, skeleton structure and SiO, spherical particles in the composites can protect the carbon fibers and pyrolytic carbon matrix

efficiently.

KEY WORDS: C/C-ZrC-SiC composites; matrix modification; ZrC; SiC; particle erosion; high temperature ablation property
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