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Analysis on degradation of mechanical property of Ceramics Zirconia
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Ceramics Zirconia, mechanical pra
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Y,0.-stabilized tetragonal ZrO, polycrystal (Y-TZP) has excellent mechanical properties. However, it has been used only at room
temperatures, because the degradation on mechanical properties caused by phase transition from tetragonal to monoclinic phase
takes place at high-temperature or in hot water. Based on the assumption that the inhomogeneous distribution of Y** ions accelerates
the phase transition, we have successfully developed Y-TZP with homogeneous Y?**-ion-distribution. The nanostructure observations
confirmed the mechanism of the degradation in hot water in conventional TZP and the origin of the high resistance against the degra-

dation in the developed Y-TZP.
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Synthesis of homogeneous single phase Y-TZP
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STEM image and corresponding EDS elemental mapping images of Y, Al, Ge
in the newly developed, Al and Ge-doped Y-TZP are shown in Fig. 1(a).
Change of the monoclinic fraction during the accelerated degradation test in
hot water is shown in Fig. 1(b). In Fig. 1(b), 3Y denotes the conventional
Y-TZP, and 3Y-A and 3Y-AG are the developed Y-TZP doped with Al and
Al-Ge, respectively. Monoclinic phase insignificantly increased in the 3Y-A
and 3Y-AG, resulting in no degradation of mechanical property.
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Fig. 1(a) STEM image and corresponding EDS elemental mapping
images of Y, Al, Ge in the newly developed, Al and Ge-doped Y-TZP.
Fig. 1(b) Monoclinic fraction as a function of heat-treatment time in
the accelerated degradation test in hot water (140°C).

HRE S CA R RE D WA S R AR

Nanostructure observation at the initial stage of the degradation
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® STEM image and EDS mapping of Y ions in the conventional Y-TZP are

shown in Figs. 2 (a) and (b). Y** ions are non-uniformly distributed. In the
early stage of degradation, the phase transition from tetragonal to the mono-
clinic phase started from low-Y** ion portions in the surface, and proceeded
from intergranular to intragranular regions.
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Fig. 2(a) STEM image and (b) corresponding Y mapping image of the con-
ventional Y-TZP. The transition to monoclinic starts at the low Y** ion re-
gions in the early stage (15 min) of the accelerated degradation test.
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