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Abstract Yttria-doped ceria-stabilized zirconia polycrystals(Ce- TZP) was prepared by dipping method and its micro-
structure was investigated. By controlling doped-yttria content and annealing condition, yttria-doped Ce-TZP
showed the microstructure with irregular grain shape and undulated grain boundary. Irregularity of grain shape in-
creased with the amount of yttria doped, and severe undulated grain boundary was observed mainly at the surface re-
gion. In the case of yttria-doped Ce- TZP annealed at 1650C for 2h after two dipping times into yttrium nitrate solu-
tion of 0.2 M, it showed irregular grain shape both at the surface and at the interior region as well as the most severe
irregularity. Hot pressed specimen had mean grain size of 0.3im and undulated grain boundary. All specimens with ir-
regular grain shape were retained the tetragonal phase. The fracture toughness of yttria-doped Ce- TZP with irregular

grain shape was over the value of 17.6MPa - m'%
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Fig. 1. Scanning electron micrographs of (a) yttria-doped 12Ce
-TZP sintered at 1500°C for 2h after a dipping into Y{(NO,), -
6H.,0 solution of 0.2 M, (b) yttria-doped 12Ce~ TZP annealed at
1650°C for 2h after the sintering, and (c¢) yttria-doped 12Ce-
TZP sintered at 1500°C for 2h after a dipping into Y(NO,);
6H.0 solution of 1 M.
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Table 1. Summary of Mean Grain Boundary Length and Mean Yttria Concentration Difference(4C) between Convex
and Concave Area in Yttria-doped 12Ce-TZP.

. . Mean yttria
. . . . Formation of Mean grain .
Doping Sintering Annealing . . concentration
.. .. . irregular grain shape boundary .
condition condition condition difference
(Oor x) length (zm)
(C-CJ)
02M 1500°C, 2h X 2.1 0.27
solution™ 1500°C, 2h 1650C,2h O 11.4 0.41
1500, 2h O 2.2 0.43
1500, 2h 1650C.2h O 18.9 1.09
1M HP; 1350C,15min
1.1 R
solution™ 30MPa, N, ) 047
HP; 1350°C,15min
C.2h X 0.41
30MPa, N, 15007, O 36
solution® ; Y(NO;)s - 6H:O solution
C.; yttria concentration at concave area
C.; yttria concentration at convex area
HP; Hot Pressing
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Fig. 2. Scanning electron micrographs of (a) yttria-doped 12Ce
- TZP hot-pressed at 1350°C for 15 min. under the pressure of
30MPa and (b) yttria-doped 12Ce-TZP annealed at 1500°C for
2h after hot-pressing at 1350°C for 15 min. under the pressure
of 30MPa in N. atmosphere after a dipping into Y(NO;), - 6H.0
solution of 0.2 M.
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Fig. 3. Scanning electron micrographs of yttria-doped 12Ce-
TZP annealed at 1500°C for 2h after a hot- pressing at 1350°C
for 15 min. under the pressure of 30MPa in N, atmosphere : (a)
surface region and (b) interior region.
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Fig. 4. X-ray diffraction patterns of (a) yttria-doped 12Ce-
TZP annealed at 1650°C for 2h after a dipping into Y{NQ); -
6H.0 solutions of 0.2 M and sintering, (b) yttria-doped 12Ce-
TZP sintered at 1500°C for 2h after a dipping into Y(NO,), -
6H.O solutions of 1 M, and (¢) yttria-doped 12Ce-TZP an-
nealed at 1500°C for 2h after a hot-pressing at 1350°C for 15
min. under the pressure of 30MPa in N atmosphere.
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Fig. 5. Scanning elelctron micrographs of indented 12Ce- TZP
at load of 100N with (a) normal grain shape and (b) irregular
grain shape.
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