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Abstract: The carbon fiber reinforced Si-C-N ceramic matrix composite with a mullite interlayer (C/
mullite/Si-C-N) was fabricated with the matrix fabricated by CVI and the interphase fabricated by
PIP. The thermal expansion and heat diffusion were measured by using thermal dilatometer and laser
heat conductometer, respectively. SEM and XRD were used to analyze the structure and morphology
of the material, and the structural changes in the matrix material were analyzed by DSC/TG
simultaneous analyzer. The results indicates that the average coefficient of thermal expansion and line
expansion rate of C/mullite/Si-C-N between 25-1200 °C is 1.58X10 © °C ! and 0. 18% ., respectively.
The thermal diffusivity decreases exponentially with temperature, which results from the amorphous
structure of the matrix. As compared to the unheat-treated sample, the thermal diffusivity of the heat-
treated C/mullite/Si-C-N is significantly reduced at room temperature, while slightly increased above
300 C. The structure of the composite is stable below 1000 °C, which can meet the needs of
engineering applications.
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Fig. 3 XRD pattern of the as-prepared interlayer materials
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Si-C-N as function of the temperature
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Fig. 8 XRD pattern of the heat-treated Si-C-N ceramic
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