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Microstructure and Anti—ablation Performance of C/C~ZrC-SiC Composites
Made by Reactive Melt Infiltration

YANG Liangwei CHEN Haoran JIN Xin LIU Wei

(Research Institute of Aerospace Special Materials and Processing Technology, Beijing 100074)

LIU Junpeng

Abstract C/C—ZrC-SiC composites were fabricated via reactive melt infiltration (RMI) with stitched carbon
fiber preform and Si—Zr alloy as reactants. The microstructure of C/C~ZrC~SiC composites was analyzed by SEM~-
EDS and XRD. It can be concluded that SiC-ZrC ceramic matrix has uniform distribution in the C/C-ZrC-SiC
composites. Benefiting from the above matrix microstructure, the bending strength and modulus of C/C~ZrC-SiC
composites can reach up to 323. 2 MPa and 46. 6 GPa, respectively. The mass ablation rate and linear ablation rate
of C/C~ZxrC-SiC composites with high ZrC content are 1. 263 mg/s and 2. 367 pm/s, respectively; and 2. 056 pm/s
and 5. 067 mg/s for C/C—SiC~ZrC composites with less ZrC content, respectively. C/C—ZrC-SiC composites show
good ablation resistance.

Key words Stitching carbon fiber preforms , Reactive melt infiltration , C/C~ZrC-SiC, Anti—ablation , Pinning effect
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Tab.1 The conditions of oxyacetylene flame ablation

experiment
0, flux/L+h™ 0, Pressure/MPa C,H, flux/L+h™
1500 0.6 880
C,H, Pressure/MPa  Ablation distance/mm ils
0.095 30 600
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Fig. 1  Pore size distribution of C/C~ZrC-SiC composites
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Fig. 2 XRD patterns of C/C~ZrC-SiC composites
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3 C/C-ZrC-SiC & ARy T B E1%
Fig. 3 Backscatter images of C/C~ZrC-SiC composites
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Tab. 2 Results of EDS analysis of two areas in Fig. 3 %(w)

Area C Si Zr
EDS-1 2.01 36.82 61.17
EDS-2 42.78 18.36 38.86
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Fig. 4 Element distribution diagram of C/C~ZrC-SiC composites
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Fig. 5 Bending strength—displacement curves of C/C~ZrC-SiC
composites
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Fig. 6 Fracture surfaces of C/C~ZrC—SiC composites after
bending test
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Fig. 7 Optical images of C/C—SiC—ZrC 11 C/C-ZrC-SiC
composites before, during and after oxyacetylene ablation test
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Fig. 8 Microsturcture images of C/C~ZrC~SiC composites after

oxyacetylene ablation test
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Tab. 3 Oxyacetylene ablation performance comparison of
C/C-ZrC-SiC and C/C-SiC-ZrC composites

Material t/°C T /pum-s™ T /mg-s™'
C/C-SiC-ZrC 1 800~1 900 5.067 2.056
C/C-ZxC-SiC 1 800~1 900 2.367 1.263
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