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Preparation and Anti-Ablation Property of C,/SiC Composites Modified

by Zirconium Element

SUN Tongchen YU Xinmin WANG Tao ZHAO Yingmin PEI Yuchen
(' Research Institute of Aerospace Special Materials and Processing Technology , Beijing 100074 )

Abstract Carbon fiber reinforced ultrahigh temperature ceramic composites were prepared by introducing ultra-
high temperature ceramic into the matrix of C/SiC composites. The effect of microstructure and content of ultrahigh
temperature ceramic on the antioxidant properties of the composites at high temperature was studied. The antioxidant
properties of the composites are tested by arc wind tunnel, and the results indicated that the composites’ anti-ablation
property at high temperature could be highly improved by the matrix modification of ultrahigh temperature ceramic, es-
pecially for the composite modified by high content (40wt% ) of ZrC. The mass ablation rate of C/ZrC composites is
7.37x107° g/(cem’+s) under the arc wind tunnel condition of 2 400 K/Ma0. 6/0.5 MPa for 600 s. This composite
could be a candidate material for scramjet application.
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Tab.1 States of arc wind tunnel test

N SR BR/K HAbS%
1* 2100 Ma0. 6/0.5MPa
2* 2200 Ma0. 6/0. 5MPa
3* 2300 Ma0.6/0. 5MPa
4* 2400 Ma0. 6/0.5MPa
5* 2000 ( 7 Swi% 7K ) Ma0. 6/0. 5MPa
6* 2300 (A 5wt% /K ) Ma0. 6/0. 5MPa
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Preparation routes of ultrahigh temperature

ceramic composites
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Tab.2 States of different ultrahigh temperature

ceramic composites

%> R A FK AR PR/ wi%e
1* C/SiC - _
ot C/SiC~Zr0, 7x0, 8 ~10
3# C/SiC-ZrC ZxC 8 ~10
4t C/7xC 7iC ~40
5* C,/SiC~7Z1B, 7B, 8~10
6* C/ZxB, ZrB, ~40
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Tab.3 Results of ultrahigh temperature ceramic composites

under state 1 of arc wind tunnel

T ORI/
g S
g+ (em™-s7) mm
2* 600 1.62x107° 0.5
3" 600 6.41x107 0.2
5* 600 2.83x107 ~0.3
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Fig.2 Surface structures of sample 2 3% 5% after

tested under arc wind tunnel
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Fig.3 SEM pictures of sample 2% 3% 5* after
tested under arc wind tunnel
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Tab.4 Results of ultrahigh temperature ceramic composites

under state 2* and 3* of arc wind tunnel

Pt penh =/ RSB IR I/

WA RS BFEl/s

gr(em™-s7") mm
" 2 400 1.0x1075 0.5
3* 2# 600 2.09%107° 0.2~0.3
5% 2# 600 7.73x107° 2.7
3* 3# 600 3.09%107° 0.44
5* 3* 600 1.14x107* 4.68
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Surface structures of sample 17,3% 5% after tested under arc wind tunnel
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Fig.5 SEM pictures of sample 1*,3% 5% after tested under arc wind tunnel
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Fig.6 Surface structures of sample 3* and 5% after tested under arc wind tunnel
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Tab.5 Results of ultrahigh temperature ceramic composites

under state 5* and 6” of arc wind tunnel

WA RE mhEYs PRBEE/ RS/ mm
gr(em™s7")

3# 5% 600 2.79%1073 0.05

3* 6* 223 2.15%1073 Ad:6.45

4* 6* 600 7.36x107° 0.4
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Fig.7 Surface microstructures of sample 3% and 4" after tested under arc wind tunnel
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