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Fabrication of SiC,/SiC Composite by Chemical Vapor Infiltration

Ji Yeon Park*', Daejong Kim*, Weon-Ju Kim*

ABSTRACT: Among several fabrication processes of SiC/SiC composites, the chemical vapor infiltration (CVI) process
has attractive advantages in manufacturing complex net-or near-net-shape components at relatively low temperatures,
easily controlling the microstructure of the matrix and obtaining the highest SiC purity level. However, it has
disadvantages in that the ratio of residual pores in matrix is higher than other processes and processing time is
relatively long. To reduce the residual porosity, the whisker-growing-assisted CVI process, which is composed of
whisker growth and matrix filling steps has been developed. The whiskers grown before matrix filling may serve to
divide the large natural pores between the fibers or bundles so that the matrix can be effectively filled into the finely
divided pores. In this paper, the fundamentals of the CVI process for preparation of SiC/SiC composites and some
experimental results prepared by CVI and whisker-growing-assisted CVI processes are briefly introduced.
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Fig. 1. Schematics of crack propagation behavior of monolithic
ceramic (a) and ceramic fiber reinforced ceramic matrix
composite (b)
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Fig. 3. Reactant and product gas concentrations as a function of
axial position down a cylindrical pore: (—) concentration
under diffusion rate limiting conditions; (:*-) concentra-
tion under chemical kinetic rate limiting conditions [16]
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Fig. 6. Cross section of SiCy/SiC composites infiltrated (a) with-
out the whisker growing for 5 h at 1000°C and (b) with
the whisker growing for 4 h at 1100°C [26]
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Fig. 7. Microstructures of SiC/SiC composites prepared by (a) 5 h
+ 5 h matrix filling and (b) 6 h whiskering + 5 h matrix fill-
ing. (c) and (d) are the cross sections of (a) and (b),
respectively [26]
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Fig. 10. Microstructure of SiCy/SiC composite prepared by the
WA-CVI with PyC coating process [32]
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Fig. 11. Flexural strength of SiC/SiC composites prepared by
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