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Effect of Al,Os addition on the mechanical properties and microsrtucture of Ce-TZP were studied.

12, 14, 16 Ce-TZP containing 0-40 wt% AlO, were prepared by sitering at 1550°C for 2h, in air, Density,

linear shirinkage, bending strength, Vickers hardness, microstruciure and the amount of stress induced phase

transformation were examined
Vickers hardness increased linearly with increasing amounts of AlLO,

fracture loughness decreased linearly with increasing amount of ALO,

(55)

. The amount of transformation and

. Linear shirinkage and relalive density
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decreased with increasing Al;O, content fn all composition of Ce-TZP. Grain growth of Ce-TZP was inhibited

by ALO, dispersion and fracture mode of Ce-TZP/ALO, composites transformed from intergranular to

transgranular fracture as the amount of AlQ, increased, TEM observation revealed that ALO; particles were

located mainly at grain houndaries of ZrO,.
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Table 1. Chemical Compositions of the UEF Zirco-
nium Oxide, C-1064 Cerfum Oxide and AES

-11 Aluminium Oxide.

C‘;EE" 70, | Si0, | FeuO, | Ti0, | Na0 | Ca0
70,
Wi% | 99.5 | 0.11 [0.0034] 0 16 | 0 631 | 0.091
Compet o | AL | Ca | Fe | Mg | —
nent
CeQ,
wt% | 999 | 0.005 |<0.001] 9.01 |<0.001] -
c ]
1‘;‘:” ALO, | Si0, | Fe,0: | MgO | Na,0 | H,0
ALO,
wt% | 098 | 004 | 0.01 ] 0.1 | 083 02
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Fig.1. Density variation of Ce-TZP/Al:(; composites
as a function of ALO; content.
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camposites as a function of AlO, content.
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Fig.3. SEM photographs of fracture surfaces ; (2) 12 Ce-TZP, (b 12 Ce-TZP/5 ALO,, (c) 12 Ce-TZP/20 ALO,,
@) 12 Ce-TZP/40 ALD,
A : Secondary electron image B : Backscattered electron image

AAye] ALQ, A A e|n], Ao (4 7AYol ZrO,7 A o)
o, 17 AT 4248 Ahs EDSi ghalelgd on] ALO, =
s Zr0e] lAle 24 o & o

3.3, SHF7| ey

Fig.4 ol 7 Ce-TZP 9} 12 Ce-TZP/ALO, £ 349 4

anr -
< . o 1Z2mel% Ce-TZP / Al2 03
Foa b

= . 4 Mmool Ce~TZP 7 Alz 03 A
Zenk \ » 16mal% Ce-TZP! Al203
[+

-

Zask o, N

:
=30 \ . .
[l ‘\\\
A‘?U . “-\ -
o -
E \\_\L‘. ‘\

10} —

.‘.._I—I;_J_‘J_;fL — Ll L. -
0 10 20 El 30

Ala03 Lontenr (wt%

Fig 4. Monaoclinic fraction on the fracture surfaces of
Ce-TZP and Ce-TZF/AlL O, composites.
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Fig.5. Transmission electron micrograph and EDS spectrum of 12 Ce-TZP/10 AlLO, composite ; (a), {b) TEM
image, (c} EDS spectrum from region {1}, (&) EDS spectrum from region (4).
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