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Fabrication of Y-TZP/Ce-TZP Multilayer Composites Using Slip Casting(1)
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o3 ch3EatAle AxzAE zAstgo) ofge] R ERA Y AU, vATE, A oA g2 Qg AEsg
v}, 3Y-TZP#} 12Ce-TZP Ao} T49L pH 85Tl et 3Y-TZP/12Ce-TZP 2| $44 L pH 8.6°I%lch. detale A
i Frbeh v Herl zhidis b AHRES el 15 ¥ 20vol% TA§ekS e 3Y-TZPY 3Y-TZP/
12Ce~TZP Hethe 47 (0.3we%) o FrdZale] Hrite 2 g3 qld Agg 548 2astdort, 12Ce-TZP 2 A%
= HLE F2A7171 A8t Foa AfAe] Hastgrt. o|2dTe 98% ¢4 B0l 03~2.2me (AL e AU
=3E3Ar) 1500°C £d2 Yo Helh

Absiract From the zeta potential and apparent viscosity measurements of 3Y-TZP, 12Ce-TZP and 3Y-TZP/12Ce-
TZP suspensions, the conditions for the preparation of mutilayer composites by slip casting processing have been ex-
amined. The influence of heat treatment on the sintered density, microstructure and crystalline phase of multilayer
compoesites was also studied. The isoelectric point of both 3Y~TZP and 12Ce-TZP suspensions was near pH 8 and that
of 3Y-TZP/12Ce-TZP was at pH 8.6. The suspensions exhibited pseudoplastic flow, showing a decrease in viscosity
with increasing shear stress. A small(0,3wt%) addition of an organic defiocculant gave 3Y-TZP and 3Y-TZP/12Ce-
TZP suspensions with 15 and 20vol% solid contents an appropriate fluidity for slip casting but an additional electrolyte
was required in 12Ce- TZP for reducing viscosity. Dense(>98% of theotetical) multilayer composites with grain size of

0.3~2.2:m were obtained after sintering at 1500°C.
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~stabilized tetragonal ZrO: polycrystals, Y-TZP) & $-
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Fig. 1. Zeta-potenital of 3Y-TZP, 3Y-TZP/12Ce-TZP and
12C-TZP suspensions as a function of pH.
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Fig. 2. Apparent vicosity of 3Y-TZP aqueous slips as a func-
tion of shear rate.
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Fig. 3. Apparent viscosity of 12Ce-TZP aqueous slips as a func-
tion of shear rate.
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Fig. 4. Apparent viscosity of 3Y-TZP/12Ce- TZP aqueous slips
as a function of shear rate.
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Fig. 5. Apparent viscosity of 12Ce-TZP aqueous slips as a func-
tion pH(shear rate=50rpm).

wor * —e—pHB.7
—a—pH 8.2
150 -
g
z
A
50 0\
.\°“= .
o ; 110 20 30 AL SID
Shear rate (rpm)

Fig. 6. Apparent viscosity of 15vol% 12Ce-TZP aqueous slips
as a function of shear rate.
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Fig. 7. Apparent viscosity of 20vol% 12Ce-TZP aqueous slips
as a function of shear rate.
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Fig. 8. X-ray diffraction patterns for Y-TZP/Ce- TZP multi-
layer compostie sintered at 1500°C for Zh.
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Fig. 9. Scanning electron micrographs of the layer (a) ‘A’(12Ce- TZP) {b) ‘B(3Y-TZP/12Ce-TZP) and
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