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ABSTRACT

Y:0; doped Zr0, bulk ceramics were prepared by the sol-gel method and homogeneous Y.04-Zr(, system
of sol using (CHi),CHOH, CH;COCH.COCH;, HNOs and H,0 of 5, 0.5, 0.3 and 3 in molar ratio to Zr(O-nCaHr)s,
respectively. The ZrQ, ceramics after heat treatment at 800C for 10 hours with 0.5C/min of heating rate
was transparent and 3 mol% Y:0; added ZrQ. ceramics after heat treatment at 800°C for 10 hours was pure
tetragonal and its fracture toughness was 13.6 Mm%
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Fig. 1. Schematic diagram of experimental procedure.
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Table 1, Composition and Properties of Mixed Solution and Dried Gel

Composition (mole)
Z YN O HO D AdAc (CH,),CHOH HNO, Gelation fime [ Appearance
1 0~0.06 0~1 05 5 03 9h \ Crack
1 ~0.06 2 (.5 5 0.3 25 h Crack
1 0~0.06 3 0.5 b 0.3 05 h Transparent
1 0~008 3 1) 5 0.3 Precipitation
1 0~0.06 3 0.6 a 0.3 05 h Crack
1 0-—-0.06 3 0.5 3 0.3 Precipitation
1 0~0.06 3 05 6 0.3 1h Crack
1 0~0.06 3 0.b 5 0.1 4 h Crack
1 0~0.06 3 0.5 5 02 2 h Crack

Z; ZI(O~HC3H7)4, YN; Y(NOg)a'ﬁHzO. AChC} CHaCDCHzCOCHq
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Fig. 2. TG-DTA curve of pure ZrO; gel (a) and DTA
curves of ZrQ. with Y.0; contents (b).
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Fig. 3. Photograph of gel and ZrQO, bulk ceramics.
(a) Dried gel at 150C (b) Heat treated at 3007
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Fig. 4. FT-IR spectra of Zr(, gels heated at different
temperature.
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Fig. 5. XRD patterns of Zr(Q., with Y:0: contents.

(a) pure Zr0; (b) 2 mole% Y,Q: added ZrOs, (c) 3 mole% Y05 added ZrQs, {d) 6 mole% Yoy added
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Fig. 6. Variation of relative amount of tetragonal and

monoclime ZrQy of 3 mole% Y05+ 97 mole%ZrOs;
with different heat-treatment temperature,
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Table 2. Variation of Bulk Density, Apparent Density
and Linear Shrinkage of 3 mole%Y:0s 97
mole%Zr0: Gels and Ceramics after Heat
Treatment at Different Temperature for 10

hours,

Temp. Bulk Apparent Linear
(C) density {g/cm®|)density (g/cm™)| shrinkage (%)
150 2.08 5.23 456
400 5.03 523 12.3
500 5.15 5.23 125
700 521 5.22 12.7
800 5.25 5.24 12.8
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Fig, 7. Variation of fracture toughness of 3 mole%Y.0s Fig. 8. SEM micrograph of gels with heat-treated tem-
97 mole%Zr(); gel with heating temperature. perature.
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