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SiC¢/SiC CMC has advantages in terms of being more resistant to heat and lighter than Ni-base
superalloys and, therefore, are expected to be new materials for high-pressure turbine of jet engines.
Decreasing product cost of SiC#/SiC CMC and adapting low-pressure turbine material contribute to
improve fuel efficiency. However there is no suitable SiC¢/SiC CMC for low-pressure turbine
material. Several research institutes have reported on the effects of structure member on the high-
temperature fatigue properties of SiC¢/SiC CMC. Therefore, this study was conducted to develop the
high strength and high manufacturable SiC¢/SiC CMC suitable to low-pressure turbine material and
elucidate the high-temperature strength properties and fracture mechanism of the SiC¢/SiC CMC.

The first chapter represents the background and objective for this research.

In the second chapter, the factors contributing to the changes in the failure strength of the
amorphous SiC fibers were examined through monofilament tensile test and microstructure
observation. The failure strength of the amorphous SiC fibers was degraded with the increases in heat
treatment temperatures and time at 1373K or higher. As a result of the microstructure observation, it
was clarified that the predominant factors contributing to the strength degradation are: crystallization
and grain growth in the temperature region of 1573K or higher; and the generation of defect and grain
growth at less than 1573K.

In the third chapter, for evaluating LMI process, thermophysical properties of candidate molten




Si alloys were measured by the electrostatic levitation furnace, Si-Y alloy was selected because of
superior infiltration ability compared to reference material, Si-Ti alloy. Dense orthogonal 3-D woven
amorphous SiC fiber/SiC/Y Si»-Si Matrix Composites (LMI-CMC) was successfully fabricated by
weaving an amorphous SiC fiber coated with BN and constructing matrix via Chemical Vapor
Infiltration process and LMI process.

In the fourth chapter, tensile property and high temperature fatigue property for LMI-CMC were
evaluated. LMI-CMC has equal tensile strength until 1373K and excellent fatigue properties at
1373K over 150MPa against to crystalline SiC fiber/SiC-Si Matrix Composites. LMI-CMC is
considered to undergo fracture when the effective cross-sectional area is reduced because of crack
propagation accompanying oxidation and when the test load exceeds the tensile strength of the
residual cross-sectional area. However, some cracks in the matrix produced by a LMI process were
closed by oxides derived from YSi,. Because of crack closing, crack propagation is presumed to be
avoided.

The fifth chapter is the concluding remarks of the present study.




