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Effect of Eu,0; addition on hydrothermal stability of t-ZrO,/Al,O; composites
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Abstract t-ZrO,/Al,O, composites having a superior biocompatability and phase stability were prepared by adding 0~4
mol% of Eu,0; and sintered for 1h at 1600°C to evaluate phase stability, chromaticity, and mechanical properties of the
composites. No tetragonal to monoclinic phase transformation was observed for the composites containing EuO; after
heat treatment for 20 h at 180°C under 3.5 MPa water vapor pressure condition. As Ew,0; content increased, the color
of the composites was changed from a slight white ivory to a light pink. The strength and the fracture toughness of the
composites containing Ew0; were above 620 MPa and 7.6 MPa-m", respectively, when Ew,O3 was added up to 3 mol%.
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Table 1
Tonic radius and ionic radius difference at 8-coordinate

ion jonic radius (rz*%) Ar P
b 0.98 0.14

Y 1.015 0.175

Eu® 1.07 0.23

La™® 1.18 0.34
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Fig. 1. m-ZrO, content of (Y,Nb,R)-TZP/ALO; composites

containing various amounts of R,0;. The specimens were

sintered for 1 h at 1600°C and subsequently aged for 20 h
at 180°C under 3.5 MPa water vapor pressure.
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Fig. 2. Flexural strength and fracture toughness of
(Y,Nb,Eu)-TZPs having different amounts of EwOs.
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Fig. 3. Flexural strength and fracture toughness of

(Y,Nb,Eu)-TZP/AL,0; composites having different Eu,0Os
concentration.
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Fig. 6. L* - C* and a* - b* color coordinates of (Y,Nb,Eu)-TZP/ALO; composites containing various amounts of EwQs.
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