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ABSTRACT

Yttra-stalnhzed zicconia ceramics with irregular grain shapes and curved grain boundaries was prepared
by ceria doping. The amount of ceria doped into zirconia compacts by a dipping method were at range of 2
Lo 20 mol%. Irregular grain shapes and curved grain boundaries were formed only in specimens doped with
more than 8 mol% ceria. Ceria-doped specimens showed large grain size and low sintered density compared
with pure yttria-stabilized zirconia. which was due to the increase in the contents of stabilizer and cubic
phase. The amount of doped ceria was larger on the surface than the inside regions, and therefore, mi-
crosiructure and phase on the surface were different from those in the ingide regions. Transgranular frac-
ture mode was observed in ceria doped specimens due to uregular large grain sizes.
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Fig. 1. Scanning electron micrographs of (a) 3 mol%
YSZ and (1) 8mol% YSZ sintered at 1600°C
for 3h and Lhen heat treated at 1650°C for 0.5
h in air.
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Table 1. Sintered Densily and Phases of 12 mol% Ceria-

doped YSZ
2%}180:14% 6.08 | ieiragonal | monecline
Ceria-doped ZYHéDZI% 6.11 |tetragonal | monoclinic
3 {}ISD%% 6.13 |tetragonal
Ceria-doped 3%18(%% F.12 |tetragonal| cubic
el s | Jbe
Ceria-doped 6%“%% 5.83 cubic | ietragonal
8 %180 ,’}f,% 5.88 cubic
Ceria-doped 8{}15%% 5.85 cubic
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Fig. 2. Scanning electron microgre 'l])hS cuf 12 mol% ceria-
daped (a) 3 mol®% YSZ and (b) 8 mol% ¥SZ
sintered at 1600°C for 3h and then heat treated
at 1650°C for 0.5 I in air,
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Fig. 3. X-ray diffraction patterns of (a) 3 moi% YSZ,
(b} 12 mol% ceria-doped 3 mol% YSZ, (c) 8
mol% YSZ and (d) 12 mol% ceria-doped 8 mol%
YSZ {®; tetragonal phase, ©; cubic phase).
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Fig. 4. Fracture surfaces of {a) 3 mol% YSZ and (k)
12 mol% ceria-doped 3 mol% YSZ.
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Fig. 5. Scanning electron micrographs of indentated 12
mol% ceria-doped (a) 3 mol% YSZ and (h) &

mel% YSZ.
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Fig. 6. X-ray diffraction patterns of 12 mol% cera-
doped 3 mol% YSZ on the (a) polished sur-
face and (b) fractured surface.
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