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In order to increase the reliability of the zirconia restorations, it is
necessary to reveal the relationship between the fracture of zirconia and their internal defect or
foreign debris. In this study, the detection method of the internal defect of zirconia in various scales
with using the multi probes e.g., X-ray, infrared, and positron. Transmission X-ray image and micro X-ray
CT visualized void in sub-milimeter and several ten micrometer scale. Infrared microscope image
visualized the micro defects which was assumed as the grain boundary of the zirconia resource particles.
Positron annihilation lifetime analysis showed the existence of atomic scale defects. The deference of
such defects with the composition and sintering method could not be detected.
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