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High-toughness Mechanism of Nano-composite Ceramic Material
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By the SEVNB method, it is confirmed that nano-composite ceramics consisting of zirconia/alumina
nanocomposite are approx. twice as tough as yttria stabilized zirconia ceramics and has excellent
characteristics that no deterioration after autoclaving at 134°C and 0.2 MPa for 5h. In addition, a crystalline
structure analysis of the toughness-test-fractured surface using micro-XRD and Raman spectrometry
has shown a substantial transformation caused by stress, from a tetragonal to a monoclinic system, which
indicates that the changed crystalline structure contributes to the improved toughness.

This ceramic material has an interpenetrated intragranular nanocomposite in which nano-sized grain are
dispersed in each crystal (Product name: "NANOZR"). Although conventional ceramic materials are brittle,
which limits their use in applications requiring structural strength, NANOZR can be used in a wide range of
applications, including sliding components for industrial machines and biomaterials such as dental materials

and artificial joints.
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