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ABSTRACT

Influence of applied electric field on the low temperature degradation of 3 mal%e Y4}, stabilized tetragenal
zirconia polyerystals(3Y-TZP) was investigated usmg X-ray diffractomeiry of specimens aged under the dc
field of 1.1 kV/mm in silicone oil bath of 120°C-210°C. After the aging, the tetragonal to monoclimic phase
transformation was observed only on the specimen surface of 3Y-TZP faced to the anode. This indicated
that the surface was overcrowded with oxygen 1ons as a result of diffusion of oxygen vacancies toward the
cathode-sided surface. To elucidate an influence of the applying time of the electric field on the extent of
the degradation of 3Y-TZP in air, specimens were aged fore 0-2 hours under the electric field in the oil
bath of 120°C and then subsequently aged for 3h at 220°C 1n ar. The longer the specimens were agerd under
the field, the more extensive the transformation Lo the monoclinic phase was on the specimen surface faced
to the cathode, probably originated from a high diffusion rate of oxygen jons due to a sieep oxygen vacancy
concentration gradient.
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Fig. L. X-ray diffraction patterns on 3mwol% Y/ sta-
bilized t-Zr0, (3Y-TZP) specimen surfaces con-
tacted to anode and cathode after aging for 2h
under applied electric field of 1.1kV/mm m a
silicone oil bath at 120°C,
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Fig. 2. [(002)/1(200) peak intensity ratio of 3Y-TZP

specimen surfaces contacted to cathode after

aging for Zh under applied electric {ield of 1.1
kV/mm in a silicone oil bath at 120°C,
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Fig. 3. Effect of aging temperature and time on m-Zr0,
content of 3Y-TZP specimen surfaces contacted

to cathode under applied electric field of 1.1 kV/
mrm.

W] obZEe]] mhalibigto] AlAE e A7 v
wa] ol oz dud 5= i), Fig. 3904 22
ABED £5% TS Fig. 19428 Aze) vl
7l = @Al Al2suelE As w5 ok 4
2xold Az Al o AdE AEE 315
e #e datel v 2 SAE (sigmoidal) HElE
wel|ed ole AR R os S493E = AA4E

T T T T
Y.
sol 2-TZP
F
T
— 60
Ede ¥Y-TZP
= sl
E 8]
|
g 4«
)
N
E
20
12Ce-TZP
o == L S==
Q0 05 i0 15 20

Aging time (h)

Fig. 4. Low temperature degradation of 2Y-TZP, 3Y-
TZP, and 12Ce-TZP, contacted to cathode
under applied electric field of 1.1 kV/mm.
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Fig. 5. Imtial aging time dependernce of degradation
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