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Nanostructure control and creation of environmental barrier ceramic materials

Kitaoka, Satoshi
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Design guidelines are proposed for oxide ceramics that exceed the
performance of conventional environmental barrier materials through precise control of the
mass-transfer and polarity of surface potential based on nanoinformatics on surfaces, grain
boundaries, point defects, and dopants in the ceramics. Using these guidelines, the gas shielding
properties along grain boundaries in, for example, aluminum oxide, which acts as a protective film
for oxidation of heat-resistant alloys, and the bioactivity of titanium oxide formed by oxidation of

titanium, improved significantly. A method for effectively examining nanocinformatics on the
improvement of proton conductivity of oxide electrolytes is proposed by combining first-principles
calculations with statistical machine learning. Furthermore, mechanisms of the ferroelectric
performance of ceramic thin films are elucidated by first-principles calculations.
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