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Abstract Y,0; and Nb,Os co-doped zirconia composites containing 10~30 vol% Al;O; with two different particle
sizes were sintered for 5h at 1550°C to evaluate low-temperature phase stability of the composite using X-ray
diffractometry after heat-treatments for 1000 h at 250°C in air or for 5h at 180°C in 0.3 MPa H,O vapor
pressure. No tetragonal to monoclinic phase transformation during degradation, so called enhanced low-
temperature phase stability, was observed for all composites. It is concluded that Nb addition to the composite
for the phase stability is more effective than AlQ; addition. The optimum combination of strength (670 MPa)
and fracture toughness (7.1 MPam'?) were obtained for the composite containing 20 vol% of ALO; with 2.8 um
particle size. As the AlQ; particle size decreases from 2.8 tm to 0.2 im, the flexural strength increases but the
fracture toughness decreases.
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Fig. 1. Effect of AlO; addition on the relative density
of Y-Nb-TZP/AL,0; composites sintered at 1550°C
with various sintering times and ALO; particle sizes.

A okt AT, Nb, 07t 7SR & 3Y-TZP/
ALOx(0.2 um) B2 790l Fig. 2014 BQ AH
Y DAFE o] #FHA 3Y-TZP/ALQ; EFAE &
2 Fole 9 o] BAHA YA, FINF:
250°CollAl @A 2l gholl wie} ALO,9| 7o) LS8
BN Aoz FAHst 4A HAE
500412 EA2]A] ALOsS] %ol 20 vol% o 5 %] &
A ol BEEA, 1000413 EA ANl ALO,
9] o] 30 vol%7kR| BAE Ao| BEE LY. GAAZ
< B2 249 AWL A5 F7) FoIA DA Azl
AFE 71 3Y-TZP/ALO, EEA)E autoclave
oA 2A1t A A ALOS F71Eo] 10 vol%ol ATt
3 %9 QAR Zdo] BEHN o, GAE A7te] 543
o2 F7Hel wet AL, H71E] dglo] BAld
Zo] FZ3A F7HeE Ro] FFHIUL. 3] ALY
A7Vl 10volndd A oA QAR Aoz
70 %°] 8Ao]7t AFEHNLH ALOS H7Meo] 30
vol%¥ ™ 24 %9 YAMEFo] FEEUTE wEhA,
3Y-TZP/ALO; A A3 AL 4x187] YsiM
© 3Y-TZP o ®2 ALOE Hrlsldof kx|t
3Y-TZPl| 0.2 pum ALO, YA 10 vol% A7 23S
37 Q14 k& 5.2 MPam 0] 20 vol% ©]4F A 7}A]
4.9 MPam"? o]3t2 QAdo] Ztashe BA|Ho] 9t}
Y-Nb-TZP/ALO; A2 3¢ Aol fAIHE
o]+ Y-Nb ordering9l 9]l ¢fo]&E0] Zr o] &S

80

~@—for 500 h #1 280°C in ar
=O-for 1000 h o1 260°C in &

—A—15r2 1 8t 180°C 1 H,0 vepor pressure
\'A"hrs..mlo‘cnn,ovwmnm

60 -

40

m-ZrO, content (%)

20+

Al O, content (vol%)

Fig. 2. m-ZrO, content of 3Y-TZP/ALO; composites

alloyed with 0.2 um ALO; particle. Composites were

sintered for 5h at 1550°C and subsequently aged for

up to 1000 h at 250°C in air or for up to 5h at 180°C
in 0.3 MPa H,0 vapor pressure.
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Fig. 3. m-ZrO; content of the fracture surface of Y-

Nb-TZP/AL,O; and 3Y-TZP/Al,0; composites alloyed

with different ALO, particles. Composites were sint-
ered for 5 h at 1550°C.
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Fig. 4. Flexural strength and fracture toughness of
Y-Nb-TZP/Al,O; composites having different Al O
particle sizes.
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Fig. 5. Scanning electron micrographs of Y-Nb-TZP/
ALO, composite sintered for 5h at 1550°C. (a) 10 vol%
ALOs (b) 20 vol% AlOs (¢) 30 vol% AlOs.
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