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Dispersion of ZrQO, by Coprecipitation in Al,O3/ZrQ, Ceramics

Myung Je Cho, Jung Lim Choi, Jung Kwon Park, Kyu Hong HwangT and Jong Kook Lee*
Engineering Research Institute, Gyeongsang National University, Chinju 660-701, Korea
*Division of Metallurgical and Materials Engineering, Chosun University, Gwangju 501-759, Korea
(Received June 3, 2002; Accepted July 8, 2002)

=
nPo g A B4 9% wUeke vAed
He A9 2dEHE 70, 249 2% A3 &

= 5

ZrO, 7t BAME ALOYZrO, B 2 71AIH dA& F4A717] S5t E4EE 70,9 AAAE FEA 9 =
3led Bkl dwrE o2 ALOs9 ZrO, &3

AANE vz mEA dgsteg E oM e 48e oaZ

ware] FARER ol o8l A=

A 0-ALO; £2(Sumitomo : AES-11(0.5 pm)) 2 A& 274 Zn|y L-Zu ) (Taimei Chemical(0.22 pm))ol ZrOCl, « 8H,0

9} Y(NO;:, 2 pH 959 =AM ZAd o-ALO; YA EHol Zulge] mlAlg Zr(OH),

A7 YAt FAHES e

t}. o]& 1500°C~1600°Ce] T oA AAste Ze 27| 7r0, Y7 A sHA BAE ALO,/ZO, B34 8 A=z

on} o) 71AHYAE B

ABSTRACT

To improve the mechanical properties of Al,O,/ZrO, composites, the homogeneous dispersion of ultra low size ZrO, particles in
AlL,O; ceramics have been controlled by coprecipitation method. In case of mechanical mixing of ZrO, powders with AlLO;,
homogeneous dispersion and controlling the ZrO, size were relatively difficult due to high sintering temperature. So nanosized Zr
hydroxide was coprecipitated from ZrOCl/Y(NOj3); solution with commercial sub-micron sized o-alumina (Sumitomo : AES-11
(0.4 um)) and high purity uitra low sized c-alumina (Taimei Chemical (0.22 pm)) for low temperature sintering. By this partial
coprecipitation method, relatively low sized ZrO, dispersion in Al,04/ZrO, composites was achieved at 1500~1600°C of sintering
temperature range and their mechanical properties were measured.
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Fig. 1. The particle shape of precipitated ZrO,. (a) ZrO, only, (b) precipitated with Al,0; powders at pH 5.5 and (c) at pH 9.5.
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Fig. 2. The variation of particle size as a function of calcination
temp. observed by TEM and calculated from BET
specific surface area.
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Fig. 3. Relative density and linear shrinkages of Al,Os/
10 vol%ZrO, sintered body as a function of sintering
temperature.
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Fig. 4. SEM micrographs of Al,O5(AES-11)/10 vol% ZrO, composites sintered at 1550°C for 2 h. (a), (b) Mechanically mixed

Al,O43(AES-11) with pre-coprecipitated ZrO,.
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Fig. 5. Relative density and linear shrinkages of Al,O3(AES-11
and TM-DAR)/10 vol%ZrO, sintered body as a func-
tion of sintering temperature.
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Fig. 6. SEM micrographs of AlL,O3(TM-DAR)/10 vol% ZrO,
composites sintered at 1450°C for 2 h.
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Fig. 7. Fracture toughness of Al,05;/ZrO, composite as a
function of sintering temperature.
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Fig. 8. Bending strength of Al,O3/ZrO, composite as a
function of sintering temperature.
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Fig. 9. The fracture toughness of Al,0;(TM-DAR)/ZrO,
composite sintered at 1500°C as a function of sintering
time.
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