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Abstract Three kinds of C/C composites with different pore structures were infiltrated by silicon. SEM, XRD,
micro—CT and mercury intrusion porosimetry methods were adopted to characterize the microstructure, phases and
pore—structure changes before and after the infiltration. The apparent porosity of all infiltrated samples was below 2%,
indicating high densification degree of them. During the infiltration process, the carbon fibers in the C/C composites
can be protected by resin carbon which formed by the pyrolysis of high—char—yied resin or PyC fabricated by chemical
vapor depostion method, and the bending strength increases by 1.5 and 2.5 times, respectively. While the carbon

fibers in the composites are not protected by the matrix, the bending strength of the samples decreases by 41%.
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Tab.1 Density, porosity and room temperature

mechanical properties of the C/C composites

p Py Ta Ohe Ty E
sample B ~
/geem™  [geem™ 1% /MPa /MPa  /GPa
A 1.56+0.01 1.37+0.02 12.3+0.5  65+10 77+7  24+0.2
B 1.87+£0.03 1.69+0.01 9.5+0.9 62+5 23+0.3  5+0.7

C 1.89  1.63+0.01 14.0£0.5  64+7 25110  36+3
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Fig. 1 Fracture surface of C/C composites
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Fig. 2 Pore size distribution of the sample A, B and C by

mercury intrusion porosimetry method
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Fig. 3 Fracture surface of sample AS
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Fig. 4 Stress—displacement curves of the bending strength
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Fig. 5 Fracture surface of sample BS
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Fig. 6 Stress—displacement curves of the bending strength
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Fig. 7 Fracture surface of sample CS
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Fig. 8 Stress—displacement curves of the bending strength

samples of the sample C and CS
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Fig. 9  Microstructure of the polished samples of AS, BS and CS
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Fig. 10  CT images of the C/C composites before and after the infiltration process
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Fig. 11 XRD patterns of the C/C composites before and after the infiltration process
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Tab.2 Density, porosity and room temperature
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Fig. 12 Pore structure of the C/C—SiC composites by mercury

intrusion porosimetry method
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