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Virtual testing of self-healing ceramics toward backcasting-material design
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To achieve social implementation of self-healing ceramics, this study aims
to establish a backcasting material design scheme that can relate the microstructural conditions to
the required performance as structural members. To this end, a methodology for virtual numerical
experiments has been developed as a basis for the backcasting scheme. Specifically, the "damage and
self-healing constitutive model™ and the "numerical analysis method of fracture statistics" for
which the frameworks have been proposed by the authors, were precisely examined. Then, the
generalization was achieved by specifying concrete forms such as various evolution laws based on
reaction kinetics and probability density functions of defect distribution. The obtained results
enables "highly accurate simulation of the crack repair process in conjunction with stochastic
fracture simulation”.
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