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Development and evaluation of innovative self-healing ceramics inspired by bone
design concept
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In this study, a novel ceramic with strength—toughness—self—healin?
properties was developed by arranging a "healing activator"” that significantly enhances self-healing
properties at the grain boundaries / interfaces of grains with controlled orientation and aspect
ratio. It was confirmed that the newly developed self-healing ceramics includes high density and
high orientation, and have the world"s highest bending strength and fracture toughness (crack
generation) that surpasses the benchmark material. Furthermore, we proposed a new toughness
evaluation method that combines AE + DIC + crack growth test + finite element method, and confirmed
that the fracture toughness value and R behavior can be evaluated with high accuracy even for
ceramics with low toughness values.
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