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ABSTRACT

For the homogeneous dispersion of ZrO, particles in ALOy/ZrO, ceramics, Zr-precusors were mixed with oxide ALO; powders by
chemical routes such as partial precipitation or partial polymerization of Zr-nitrate solutions. Tn case of the mechanical mixing of

ultrafine ALO; and ZrO, oxide powders, relatively homogeneous dispersion was

difficult to achieve so that the particle size and

distributions of ZrO, were relatively inhomogeneous after sintering at high temperature. But when the Zr-Y-hydroxide were co-
precipitated to ultrafine ALO; oxide powders followed by calcinations, homogeneous dispersion of nano-sized ZrO, particles in ALOy/
7rO, composite ceramics were obtained. But because of the coalescence of dispersed ZrO, particles, dispersed ZrO, was grown up to

more than 0.2 um (200 nm) when sintered at the temperature of higher than 1500°C. But

when the sintering temperature was kept to

lower than 1400°C by using nano-sized a-alumina, the particle size of dispersed ZrO, could be sustained below 0.1 pm. But the
coalescence of dispersed ZrO, between ALO; particles could not be avoided so that the mechanical properties were not enhanced

contrary to the expectations. So Zr-
the polymerization of Ethylene Glycol with Citric Aci

7x0, was achieved at 1450~1600°C of sintering temperature ranges. And due to especially discrete dispersion of ZrO,

polyester precursors were precipitated and coated to the surface of ultrafine o-alumina powders by
d and Zirconium Nitrate. By this dispersion much more uniform dispersion of

between Al,O4

particles, their mechanical strength was more enhanced than mechanical mixing or hydroxide precipitation methods.
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Fig. 1. (a) Primary particle size of precipitated Zr-Y-hydroxide and (b) the sintered densities of Al,O5(AES-11)/10 vol%ZrO,(Y,03)
specimens fired at 1600°C for 2 h as a function of precipitation pH of Zr-Y-hydroxide.
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Fig. 2. The particle shape of precipitated ZrO,; (a) ZrO, only, (b) precipitated ZrO, with AL,O; powders at pH 9.5., and (c) pechini-
processed (polymeric precursor method) ZrO, particles adsorbed to ALOs.
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Fig. 4. SEM micrographs of ALO(AES-11)/10 vol%ZrQ, composites sintered at 1550°C for 2 h.
(a) mechanically mixed ALO;(AES-11) with pre-precipitated ZrO,(Y,03), (b) ZrO,(Y,05)
was partially precipitated to AlLO3;(AES-11), (¢) ZrO,(Y,05) was dispersed by polymerization
method in Al;O3; (AES-11), and (d) ZrO,(Y,0;) was dispersed by polymerization method and

sintered at 1450°C.

b Rt Aok e AT A7) WEeE AT

3.3. 0|2 ALOLTM-DARYZrO,0| AZEM
olgA| FHoluy wEAATFAH o] BAtEE Z0,
?M-q A77F ZIAREF A B8] mlAsta #2g £
£ HolA9k =& L~A L% o3 0.5 um7HA A AE)

23 2ALEE 9E Fdart uh ofF Y3 ojadA
e z 18 ¢FIHTM-

UL LHAES-11) thal A4
1

DAR)S] #& Wyloz 7Zr0,& F3 4HAZl ALOy

10vol% Zr0, A 9] 24 93 AUre} +5&
o] wsle} wjH 229 WMeE Fig 5o UdeERATE 71X
Au2 AT ojadd EFUIVHAES-11) Bls) AA
7|7} 2ol B3] 1450°C o3t} LA wWE X Ust
2 BoEAgl Yo A 7198 B AAFES

HoF3 vt

3.4. A|203/Zr02 E
Fig. 69l= 71AA &3, 349, o

(a)
Fig. 5. SEM micrographs of Al,O5(TM-DAR)/10 vol%ZrO, composites sintered at 1450°C for 2 h.

SER DL

(b)



710, YAk ko] W ALOyZrO, LA 54 565

700 -
(@)
§ 600+ Jf T
: { S
£ 500+ :
=)
C
o
& 400
—=— Mechanical mixing
u o Polymerization method
3001 Coprecipitation

1450 1500 1550 1600
Temperature (C)

=

6.0
£ 55 (b) |
g ;
= 5.0 !
» ) )
8 457 \*
<
S 4.0 R
8 X o | ]—
bl e "
2 v —a— Mechanical mixing
O 304 i 1 - Polymerization method
e Co-percipitation method
2.5 - T T T
1450 1500 1650 1600

Temperature (C)

Fig. 6. (a) Bending strength and (b) fracture toughness of Al,05/10 vol%ZrO, composite as a function of sintering temperature.
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Fig. 7. The fracture toughness of ALO;(TM-DAR)/ZrO, compo-
site sintered at 1500°C as a function of sintering time.
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