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Challenge for ultra-high toughning of functional oxide
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In this study, we searched for a method to give tenacity with a new_concept
for fragile ceramic materials. Specifically, the temperature and environment were systematically
changed for ceria-based oxides, and changes in mechanical properties, oxygen defects, and
ion-electron conduction were investigated. It has been found that the elastic modulus, which is an
important factor of mechanical properties, decreases about 20% in the reducing environment as
compared to the oxidizing environment. On the other hand, it was revealed that the fracture
strength was improved by about 20% contrary to the elastic modulus. This fact is considered to be
due to the fact that the electron conduction increases as the amount of oxygen defects increases
under a reducing environment. Thus, a material that can contribute to the improvement of toughness
can be developed by searching for an oxygen non-stoichiometric oxide.
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