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Creation of dielectric materials for high—temE@rature capacitor applications
using relaxor phases of A-site complex perovskites
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This study aimed to develop high-temperature dielectric materials using the
relaxor phase of bismuth potassium titanate (BKT). We first studied the mechanism underlying the
spontaneous relaxor-ferroelectric phase transition of BKT through analyses of dielectric responses
of high-quality ceramic samples fabricated via a hydrothermal process. We found that the transition
was triggered by freezing of the thermal fluctuation of polar nanoregions existing in the relaxor
phase. We also measured the dielectric responses of BKT under biasing electric field and uniaxial
load. Based on these results, electric field-temperature and stress-temperature phase diagrams are
firstly determined for BKT. We then fabricated solid solutions between BKT and strontium titanate
(ST), (1-x)BKT-xST, to shift the dielectric maximum temperature of BKT toward room temperature.
Consequently, 0.5BKT-0.5ST ceramics showed high dielectric permittivity exceeding 1000 in a wide
temperature range up to 300° C.
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