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Ceramic materials have been used as structural components in nuclear reactors since the very beginning of nuclear power.  However, their application has been limited by 

both fundamental material performance limits (such as lack of tensile strength and fracture toughness) and their response to fast neutron damage (dimensional instability and loss of strength.)  With the relatively recent development of fiber composites the intrinsic performance limits of ceramics have been significantly enhanced, yielding not only much tougher ceramics, but materials which fails in a more predictable manner, easing issues with regard to designing with brittle materials.

This paper will discuss in some detail the development path for silicon carbide composite, the most widely studied nuclear "structural ceramic."  Particular emphasis will be first on the irradiation effects in silicon carbide from both a microstructural and thermomechanical response viewpoint.  This system will be contrasted with other nuclear ceramics, such as graphite, beryllium oxide, and aluminum nitride, in an effort to describe where fundamental limitation exist and where additional development could allow significant improvement of alternative ceramics.  Following this rather fundamental discussion of the ceramics irradiation effects, the interrelation of the changing properties of the composite constituents(fiber, matrix, and interphase), which has been shown to be the key to composite performance will be presented.
