Journal of the Korean Ceramic Society
Vol. 41, No. 4, pp. 284~288, 2004.

Zr0,2| EX}

£ 0|88 ALOyZrO, 2| M=

HH - 2 - 0B+

et ol T

R el e A

2=,
A

20033 12€ 12¢

[ e A
ST

20044 29 79 =

o3}

[€]
o]

pis

)

Fabrication of AL,O3/ZrQ, Ceramics by the Polymerization Dispersion Process
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ABSTRACT

To improve mechanical properties of Al,03/ZrO, composites have been controlled dispersion of ultra low size ZrO, particles in
Al,O4 ceramics by polymeric precursor method (Pechini process). In case of coprecipitation or mechanical mixing of ZrO, powders
with Al O3, homogeneous dispersion and controlling the ZrO, size were relatively difficult due to high sintering temperature. So the
polyesterization process of Z1/Y(NO;);-citric acid solution in ethylene glycol with the commercial sub-micron sized o-alumina powder
(Sumitomo : AES-11(0.4 um)) was adopted in order to obtain homogeneous dispersion of ZrO, in Al,O;. By this partial
polyesterization process, the homogeneous dispersion of relatively low sized ZrO, in AlLO;/ZrO, composites was achieved at
1450~1600°C of sintering temperature range and their mechanical properties were measured.
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Fig. 1. The experimental procedure of experiment.
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Fig. 2. (a) differential thermal analysis and (b) thermo-gravi-
metric analysis curves of Zr-Y-polyester with Al,O;.
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Fig. 3. X-ray diffraction patterns of Al,O3-ZrO,(Y,03) powders

after calcination of AL,O5-Zr-Y polyester. (a) 600°C, (b)

900°C, and (c) 1200°C.
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Fig. 4. The particle shapes of Pechini-processed (polymeric precursor method) ZrO, (Y,05) particles adsorbed to Al,O; (AES-11).

Calcined at (a) 600°C, (b) 900°C, and (c) 1200°C.

Fe stal



Zr02) IER3} FAFAE o)83 ALOL/Zr0, SgAIe A= 287

2 te IRAATAYC] B $98E & F Yok ok =

100, P 7] 8 AHeld el Azmote] Eato] AAA A
o] o B O Als uhE At o] wees Az,
g < Fig. 791 71413 £33, 238, Pechini processol 2]
z ] 2 o AxE 2Fe B3 d4e vwstel Yehiio
5 [ £ RSl A% AR Eapgelt 2l Vsl e A
2 97 4 o L 20 £ A Y (Pechini@)oN A 7H4 B2 zHE 4S8 + U=
§ 96% , //’ * T e £ ol Zr0,°] ®Atel & 01—%01{1 A3 e 20, ¥A
=~ Mechanical mixing -—18 A i e AL AL

%51 | ) ggl.;r::acr;g,;iggrdrsor method | 47 73 Pochini process E%?% SEe WA o

T . : : Az Qe FeTle fe & v Aoy A4 S48

1450 1500 1550 1600 5‘]—

[}

o135 A - 2510 ol o] 7
Temperature (C) Al A7 1] ‘/] kel ¢ 74] a7 ]7P A A f ] ©
Fig. 5. Relative densities and linear shrinkages of Al,Os/
10 vol%ZrO, sintered body as a function of sintering

2%0}711 A /‘}E%“/P.

temperature.
4. & =
224 Fig. 6914 BXo] 71AF 3oy 33l
93] ZrO,& FAMANZ ALOYZrO, S8 v]A Lz ALOY/Zr0, SFANA] BE4tEs Zr0,9] 7] 2 BX
1]} Pechini process°ﬂ 28 Az olrt FE4bd A1203/ 2 FAEs2A 82 AFA ¥ (Pechini Processy2 o] &
210, 541 A A7 = Fa vlg- 42 70, £ X stel wAEE 2i0, YAHE EFHIV 71X EARAA T
S WERiUH. & 1550°ColA ~date e Adshs <3 2L A3E Ak
79 Hlsg ez UEtAIv BikEe 212340} 1. ALO #4He Zr0, A Fele £7] 98 &%
X9} A7lE 7IAHY EFHETE FAW], FIHE oA b el ZA FASHER ZLEA AFA Y

fum

fum 1um

(d) (e) (f)

Fig. 6. The SEM micrographs of Al,O3(AES-11)/10 wt%ZrO,(Y ,03) composites. (a) ZrO,(Y,03) was dispersed by polymerization
method(Pechini processed) to Al,O; (AES-11) and sintered at 1450°C, (b) 1500°C, (c) 1550°C, (d) 1600°C for 2 h, (e)
mechanically mixed Al,O; (AES-11) with pre-coprecipitated ZrO,(Y,0;) and sintered at 1550°C for 2 h, and (f) ZrO,(Y,03)
was dispersed by coprecipitation directly to Al,O;(AES-11) and sintered at 1550°C for 2 h.
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Fig. 7. (a) bending strength and (b) fracture toughness of AL,O5/10 wt%ZrO, composite as a function of sintering temperature.
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