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ABSTRACT

3 mol% Y,O; Partially-Stabilized Zirconia single Crystals (PSZCs) containing a small quantity (< 0.5%) of rare-earth oxides (CeO,,
Tb,0;) were prepared by using a direct high-frequency skull melting technique to evaluate hydrothermal stability in an autoclave. Pole
figure measurements indicate that both CeO, and Tb,0O5 containing specimens prepared by the skull melting are single crystals. PSZCs
exhibited no t — m phase transformation during aging for 5 h at temperatures from 150 to 250°C and 4 MPa water vapor pressure
in an autoclave, resulting in excellent hydrothermal stability.
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Fig. 1. Influence of Al,O; content on the extent of t — m phase
transformation of 3Y-TZP and (Y,Nb)-TZP after aging
for 5 h at 4 MPa water vapor pressure in an autoclave.
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Fig. 2. Scanning electron micrographs of (a) 3Y-TZP and (b)
3Y-TZP/20 vol% 2.8 um Al,Os.
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Table 1. Properties of Zirconia Ceramics

. Densi Stren, Toughness
Materials ( g/cm?)/ (MPi;h (MPag}-mmm)
3Y-TZP 6.09 850" PREEAL
(Y,Nb)-TZP 595 480° 5.gelret. 7
(Y,Nb)-TZP/AL,04 5.53 700 g pelret 11)
Y-Ce-PSCZ 6.07 1197° 10,004t 14]
Y-Tb-PSCZ 6.06 1698° 10,75t 14]

*biaxial strength

® three-point bending strength
¢ indentaion-strength method
‘SENB

S7F AHE 3Y-TZPS 850 MPa'® Bt} 2 EA)do] rt.
A, BAAd o2 A A HEL 8 7AE &
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