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Fig. 1 Densification of carbon/ carbon composites
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Fig. 2 Open porosities in carbon/
carbon composites
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Table 1 Volume fractions of three kinds of
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specimen fiber matrix porosity
PP 66 21 13
PPC 54 34 12
PRC 43 50 7
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Fig.3 Interlaminar shear strengthes of
carbon/ carbon composites
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Fig.4 ILS curves of three kinds of composites
(a) —PP; (b) —PPC; () —PRC
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Fig. 5 SEM images of shrinkage cracks in carbon/ carbon composites
(a) —PP; (b) —PPC: (c) —PRC
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Fig. 6 Microcracks in primary sample
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Fig. 7 Interlaminar shear fracture modes of C/ C composites
(a) —Primary sample; (b) —Densitied sample; (c¢) —Graphitized sample
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Fig. 8 SEM images of interlaminar crack surfaces
(a) —Before graphitization; (b) —After graphitization
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Interlaminar shear strength and destroy mechanism of
1D C/ C composites with pitch- C matrix

XIONG Xiang, HUANG Baryun
(State Key Laboratory for Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Three kinds of unidirectional fiber reinforced C/ C composites were fabricated by the liquid pitch impregnation into the mould- pre-
forms. The fibers were firstly pre-impregnated with pitch, pitch plus 20% coke and phenolic resin plus 60% coke, and then moulded into the
preforms. Their densities, open porosities, interlaminar shear strengths (ILSS) and microstructures were tested and observed, as well as the
destroy mechanism was studied. The microstructures were studied with optical metallograph and SEM. The results show that the interlaminar
shear strengths of C/ C composites decrease with increasing densities and decreasing open porosities. After high temperature treatment, the ILSS
of samples decrease due to the matrix soften and the change of the interface of matrix and carbon fibers as well as coke particles. Due to pres-
ence of the microcracks and pores, the stress focus on crack-front in the shear process can be released, and the extension of cracks is prevent
ed. The new cracks will be brought out and extended with increasing load. So the destroy of three-point bending shear in the C/ C composites
is a model of multr crack complex shear. The lower the samples density, the more evidently the microcracks and pores, the lower the ILSS,

and the more complex the cracks.

Key words: C/C composites; impregnation; interlaminar shear strengths (ILSS) ; microstructure
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