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Preparation of C/C—SiC Composites by Using Silicon-Containing

Aryacetylene Resin as a Precursor
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Science and Technology , Ministry of Education,Shanghai 200237)

Abstract C/C-SiC composites are gaining increasing attention because of their excellent high temperature re-
sistance.In this work, C/C-SiC composites were prepared from silicon-containing aryacetylene ( PSA) resin and car-
bon fibers by precursor infiltration and pyrolysis( PIP). A porous C/C—SiC composite was prepared by pyrolysising a
T300 fabric carbon fiber reinforced PSA resin composite ( T300/PSA composite ) in argon and the pyrolysis process
was studied. The flexural strength of the porous C/C—-SiC composite is 98 MPa. The process of PIP was investigated
for the porous C/C—SiC composite. After the porous C/C—SiC prefabricate is infiltrated, cured and pyrolysised for 4
times, the flexural strength of the obtained dense C/C—SiC composite reaches 202 MPa. Microstructure of C/C~-SiC
composites is characterized by XRD, SEM, Raman spectra and TEM, main component of C/C-SiC composite are a-
morphous carbon and B-SiC.

Key words C/C-SiC composites, Precursor infiltration and pyrolysis ( PIP ), Silicon-containing aryacetylene

resin,, Carbon fiber reinforced PSA resin composite
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Fig.1 Schematic processing of C/C-SiC composites by using
silicon-containing aryacetylene resin as a precursor
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Fig.3  Density and porosity of C/C—SiC prefabricate with
different pyrolysis temperature
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Tab.1 Properties of C/C-SiC prefabricate with

different pyrolysis temperature

temperature/ °C  flexural strength/MPa flexural modulus/GPa ILSS/MPa

800 53.8 17.3 5.58
900 49.3 18.4 5.07
1000 48.2 19.5 5.04
1100 47.6 19.2 5.13
1200 57.8 23.8 5.31
1300 62.4 21.3 5.85
1400 68.6 18.7 6.38
1450 98.6 19.6 6.41
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Tab.2 Properties of C/C-SiC prefabricate with

different pyrolysis time

time/h  flexural strength/MPa flexural modulus/GPa  ILSS/MPa
2 85.6 19.5 5.4
4 96.2 21.1 6.2
6 97.4 22.3 6.1
8 94.2 25.3 6.0
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Tab.3 Density and porosity of C/C-SiC prefabricate

with different pyrolysis time

time/h density/g-cm™? porosity/ %
2 1.49 15.1
4 1.48 17.2
6 1.46 17.8
8 1.46 17.5
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Tab.4 Properties of C/C-SiC composites infiltrated with

PSA solution for various times

2E
25

infiltration flexural strength flexural modulus ILSS  porosity  density

3

times /MPa /GPa /MPa /%  /grem”

CFRP 254.6 41.5 14.7 - -
0 98.6 32.7 6.5 16.54 1.45
1 126.2 41.8 10.7 11.88 1.52
2 159.2 54.0 12.2 9.09 1.54
3 182.4 61.5 15.2 8.83 1.56
4 203.3 64.1 18.4 8.76 1.57
5 209.3 62.7 19.2 8.25 1.58
6 216.6 65.2 20.8 7.94 1.60
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Fig.4 SEM micrographs of C/C-SiC composites infiltrated with PSA solution for various times
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Tab.5 d-Spacings of C and SiC calculated by Bragg’s Law

crystal 26/(°) crystal plane interplanar spacing/nm
C 25.8 (002) 0.345
43.5 (101) 0.208
35.7 (111) 0.251
B-SiC 60.0 (220) 0.154
71.9 (311) 0.131
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Fig.7 HRTEM micrographs of C/C~SiC composite
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