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Ceramics are generally brittle and usually not applicable for engineering structural usage, 

whereas fiber rein-forced ceramics matrix composite (CMC), in particular SiC fiber/SiC 

matris (SiCf/SiC) composite can be a promising structural material due to high strength, 

high corrosion resistance and high ductility.  The SiCf/SiC composite is a candidate 

material for gas turbine of jet engine and channel box of nuclear furnace.  The corrosion 

resistance and mechanical properties at high-temperature and under heavy radiation 

strongly depend on purity and microstructure. Since SiCf/SiC composite should survive 

in severe conditions such as in boiling water, high-temperature steam and heavy nuclear 

radiation, it should be fabricated by chemical vapor deposition (CVD) in a pure and dense 

form with a large scale size more than several meters.  We have been fabricating SiC 

and relating materials by thermal CVD, plasma CVD and laser CVD.  By using halide 

precursors with thermal CVD, bulky SiC can be prepared at more than 2 mm/h, while SiC 

can be prepared at most 5 mm/h around 1700 K by laser CVD.  The laser irradiation in 

CVD can enhance the deposition rate of SiC more than several 100 times than that of 

conventional CVD particularly at a low temperature region.  The laser and plasma 

assisted CVD can also lower the deposition temperature a few hundred degree than 

thermal CVD.  The environment coating on SiCf/SiC composite consists of several 

components such as Yb2Si2O7 interface layer and SiAlON bonding layer.  The Yb2Si2O7 

layer can ensure the high strength of SiC fiber by sliding and drawing of SiC fiber from 

the SiC matrix.  -Yb2Si2O7, X1- and X2-Yb2SiO5 have been prepared by CVD.  The 

SiAlON layer can prevent the Al deficiency embrittling the interface strength. a-, b- and 

AlN-like SiAlON have prepared by CVD depending of deposition condition. 


