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ABSTRACT

Sinterability and stability of TZP ceramics co-stabihzed by 12 mol% Ce0, and divalent or trnivalent oxides
less than 1mol% were investgated. Divalent and trivalent oxdes wncreased stability of tetragonal Zr(s 100%
letragonal ZrQ, phase was obtaned by doping 12 mol% CeQ, and 0.2 mol% Ca0 and Mg respectively when
sinlering was carried out at 15007 for 2 hours. Divalent and trivalent oxides improved sinterability and inhibit
gramn growth of ZrQ:. And it was found that CaQ was the most effective sintering aid and grain growth inhibitor
far ZrQ, in this study. Incorporation of divalent and lrivalent oxides into 12Ce-TZP increased the strength
of 12Ce-TZP and particulary 12Ce, 0.4Ca-TZP exhibited a flexural strength of about twofold greater than 12Ce-
TZP.
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Tahble 1. Compositians and Designations of Material Systems in this Study

Designation Composition
12Ce-TZP 12.06 mol% CeQ: - 88.00 mol% ZrO;
12Ce, 0.2Ca- TZP 0.20 mol% Ca0- 1198 mol% CeQ.-87.82 mol% Zr0y
12Ce, 0.4Ca- TZP 040 mol% CaQ- 1195 mol% CeQs - 87.65 mol% Zr0;
12Ce, 0.6Ca- TZP 060 mol% CaQ- 1193 mol% CeQ;- 8748 mol% Zr(:
12Ce, 1.0Ca- TZP 0.99 mol% Ca0- 1188 mol% CeQ,-87.13 mol% ZrQs
12Ce, 0.2Mp-TZP 0.20 mol% MgO- 11.98 mol% CeQ, -87.82 mol% Zrlh
12Ce, 0.25r- TZP 020 mol% SrO- 1198 mol%: CeQ, - 87.82 mol% Zr(s
12Ce, 0.25c-TZP 0.20 mol% ScO,;- 11.98 mol% CeQ, - 87.82 mol% ZrOy
12Ce, 0.2Y - TZP 0.20 mol% YO,s 1198 mol% CeQ. - 87.82 mol%: Zr0,
12Ce, 0.2La- TZP 0.20 mol% LaQ,5-11.98 mol% CeQy - 87.82 mol% ZrO,
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Fig. 1. Varalions of the amount of tetragonal Zr0; for-
med in the various TZP ceramics as a funchon
of additive content, Sinlering was carried out
at 1350C for 2h.
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Fig. 2. Density variation of various TZP ceramics as
a function of additive conlent. Sintering was ca-
rried out at 1350T for 2 h
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Fig. 3. Variations of the amounl of letragonal ZrO; for-
med in the various TZP ceramics as a funclion
of additive content. Sintering was carried out
at 1350 for 2h.
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Table 2. Data Necessary for Calculating R Values of ZrQ, and CeQ,

Material Reflection V(EE) 0 F? L R
70, {1 1372 15.0 16848 27.05 193.7
Ce0, (111 1583 144 38950 3041 378.1

22 vshisith Ca0sh Mg0s) Hvjehe] Zolatel] o 50

gl Aubalake] Ego] Srehe o4 £ 9k =8 Fig 4 O 120e-TZE & 12Ca5c-TZP
de 7 2B BEE Ushisien], o 5l 9 40~ & T O e
o] A% CaDs} MgOs] Rrlbe] ols| CeTZPS WE = M. RCNETE A ¢ 10 So-TI
HeE AlAE F dad o F gk £3.0— Ce—t_

N ~— 0 &
1350T e 4] 243 227 7+ 2349 A% ke 3 \;‘“cx
bt wlL-A|zke| Tr| o o] tEe] Al el 4] ZrO, E * =

o 201 \-
of TEEA) e Ve CeOpdte] RS £ g .
AARH ek Celyids] A=3-E5 Fig 5ol tehy S
9o, CeOpihel AR Eg-& A4 o) 44T RS or
< Table 2o vtepligich 12Ce, La-TZP8] 4= La,Cy
2] ZeOpel A& gdsl7h sobdd WA ol4e] w ool bl

4= pyrocloreds) LagZr0-8] @45 7R od
A glewi, XRDE £4% o] o] 44 Fulz9) (222)
2lo] W7k =7t 3114024 CeOuibe] 3529l (111)
W] wzlrlel 3.124A9 wig fabels) e F Ak
¥ =E Fejslr|zl of = fioh weba] Fig bellde La0;
HA7kel geke AgEgo) Zro; (111) Hz29) 237}
ZE Zr0.2] ZEaksl Adbaabe) (111)9e] A-ef A
A (1195 G344 (Do Beads

-o44~

Additive Content, Mo

Fig. 5. Amount of unreacted CeQs phase mn the speci-
mens sintered at 13507 for 2 h.
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Fig .6. SEM micrographs of fracture surfaces of a) 12Ce-TZP, b) 12Ce, 0.4S5c-TZP, ) 12Ce, 0.4Y-TZP, d) 12Ce,
0.45¢-TZP, &) 12Ce, 04Mg-TZPF, and 1) 12Ce, 0.4Ca-TZP specimens sintered at 15007 for 2 h.
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Fig. 7. Variations of the amount of tetragonal Zr(y, for-
med in the various TZP ceramics as a function
of additive content. Sintering was carried out
al 1500C for 2h.
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