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Abstract: Carbon fabric—reinforced silicon carbide composites (C/SiC) have attracted a considerable
attention for high temperature structural application because of their outstanding oxidation resistance
property and thermal shock resistance. In this study, we reported on the preparation of C/SiC com—
posites by the polymer impregnation and pyrolysis (PIP) method. For this, polycarbosilane solution was
impregnated into the carbon fabric and then cured by electron beam irradiation under argon atmosphere.
Afterwards, the cured composite was pyrolyzed at 1300 C for 1 h under argon atmosphere to produce
the C/SiC composite. The porosity and density of the C/SiC composite were 13.5% and 2.44 g/cm?®, res—
pectively, when the impregnation of the carbon fabric with the 30 wt% polycarbosilane solution con—
ducted four times. In addition, in the isothermal experiment at 1500 C in air for 5 h, the 95.9 wt% of
the C/SiC composite was remained, indicating that the prepared C/SiC composite has a outstanding

oxidation resistance.

Keywords: C/SiC, electron beam curing, oxidation resistance, density, PIP process.
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Figure 1. Application field of SiC composite.
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Figure 2. Chemical structural model of polycarbosilane cured by electron irradiation.

Figure 3. SEM images of C/SiC composites fabricated with different number of impregnation cycles and PCS concentration. (a) control;
(b) one of impregnation cycle; (c) two of impregnation cycles; (d) three of impregnation cycles; (e) four of impregnation cycles at 30
wt% PCS concentration; (f) 40 wt% PCS concentration; (g) 50 wt% PCS concentration at four of impregnation cycles.
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Figure 4. XRD patterning of C/SiC composites as a function of impregnation cycles (a); PCS concentration (b).
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Figure 5. Pore distribution (a); density (b) of C/SiC composite as a function of impregnation cycles.

Table 1. Characteristics of Fabricated C/SiC Composites

Number of PCS concentration Porosity Density
impregnation cycles (Wt%) (%) (g/cm®)
0 - 78.7 0.60
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3 30 30.7 1.95
4 30 13.5 2.44
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4 50 25.6 2.10
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Table 2. Thermal Properties of C/SiC Composite
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