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Challenge to strengthen ceramics beyond theoretical strength by introducing
lattice defects
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Silicon carbide (SiC) fiber-reinforced SiC matrix composites (SiCf/SiC) are
expected to be used as blanket materials in nuclear fusion reactors, but irradiation-induced
shrinkage is a significant issue. This study aimed to investigate the effects of irradiation on SiC
fibers and elucidate the mechanisms of shrinkage and expansion. Through SEM and STEM observations,
complete amorphization of HNLS fibers and partial amorphization of TSA3 fibers were confirmed, and
the degradation of mechanical properties was evaluated. Furthermore, the study clarified the impact
of the degree of amorphization on mechanical properties and proposed optimal usage conditions,
providing insights that contribute to the performance improvement of SiCf/SiC.
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