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ABSTRACT

High-toughened ceria-stahilized tetragonal zirconia ceramics with irregular gram shape and undulated grain
boundary was prepared hy ceria doping. Irregularity of grain shapes was increased with the amount of doped
ceria. But, in case of the large amount of doped ceria, grain boundary was migrated to the reverse direction ot
DIGM. Ceria-stabilized zircoma ceramics annealed at 1650°C for 2h after twice dippings into cerium nitrate solu-
tion of 0.2 M and sintering at 1500°C for 2h showed the highest grain boundary length with a value of 23.6 pm.
Ceria concentration difference between convex and concave sides i irregular grains was observed over 1 mol%,
hut, not observed m normal grains. Specimens with normal grain shape showed mtergranular fracture mode,
whereas the specimens with irregular grain shape showed transgranular fracture mode.
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Fig. 1. Scanning eleciron micrographs of {(a) ceria-dop-
ed 12Ce-TZP prepared by the muxture of 12Ce-
TZP powder and Ce(N(y); 6H.O solution and
{b) ceria-doped 12Ce-TZFP prepared by dipping
the compact into Ce(NQ,), - 6H.O solution. Seci-
mens were sintered at 1500°C for 2 h and sub-
sequently annealed at 1650°C for 2 h.
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Fig. 2. Scanning electron micrographs of (a) undoped
12Ce-TZP, (b) ceria-doped 12Ce~-TZP sint-
ered at 1500°C for 2 h and {c) ceria-doped
12Ce-TZP annealed at 1650°C for 2 h after a
dipping into Ce(NO,); - 6H,0 solution of 0.2
M and smtering at 1500°C for 2 h.
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Table 1. Summary of Mean Grain Boundary Length and Mean Cenz Concentration Difference(AC) between Con-
cave and Convex Area mn Ceria-doped 12Ce-TZP

Formation of irregular

Doping Sintering Annealing grain shape

Mean gram boundary | Mean concentration

condition | condition condition 10 or %) length (pm) difference (C.-C,)
0.2 M 1500°C, 2 h % 3.6 0.4
solution™ [1500°C, 2 h| 1650°C, 2 h 2 236 1.3
1M |1500°C, 2 b a 7.0 0.6
solation” [1500°C, 2 h| 1650°C, 2 h o 10.9 1.6

Solutien” ¢ Ce(NOG,}, 6H.0 solution
C. i ceria concentration at concave area
C, : ceria concentration at convex area

A 36 A A 4 &{1999)



76 a1es) -

Fig. 4. M1crostructural dlfference between surface((a) {e)) and mterior {{h) and (d)) in ceria- doped 12Ce-TZP
annealed at 1650°C for 2 b; (a) and (b} twice dippings into 0.2 M solution, and {¢) and (d) dippmg into

1 M solution respectively.
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Fig. 5. Scanning electron micrographs showing the lo-
cal variztion of cerla concentration in {a) ir-
regular grain and (b) normal gram.
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Fig. 6. X-ray diffraction patterns of (a) ceria-doped
12Ce-TZP annealed at 1650°C for 2h after a dip-
ping mto Ce{NO;), - 6ILD solutions of 0.2 M
and sintering at 1500°C for 2h and (b) ceria-dop-
ed 12Ce-TZP sintered at 1500°C far 2h after a
ipping mto Ce(NOy); - 61,0 solutions of 1 M.
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Fig. 7. Fraclure swfaces of (a) undoped 12Ce-TZP
with normal gram shape and (b) ceria-doped
12Ce-TZF with irregular grain shape.
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Fig. 8. Scanning electron micrograph of 30 N in-

dentation in ceria-doped 12Ce-TZP with ir-
regular grain shape.
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