Journal of the Korean Ceramic Society
Vol. 38, No. 9, pp. 799~805, 2001.

2ASHoT M=3 SI|-YT0|Lt SEH: 1. Y=ol As B0

OISR - HFB+ - ZIE** - YA +++++ . O|FEZ*+ - O|FB+++* - Zufjo!”

st AEAEFE

*GFyeelsE AAAEATL

**KIST 37 sA=t= e

#exd M| 8k H2}e) g ek
#KICET 2P tiA &
st Aagedt

(20011d 5€¥ 8YU Ha; 2001 7Y 26¢ 59)

Glass-alumina Composites Prepared by Melt-infiltration:
I. Effect of Alumina Particle Size

Deuk Yong LeeT, Juwoong Jang*, Dae-Joon Kim**, [I-Seok Park***** Jun-Kwang Lee**,

Myung-Hyun Lee**** and Bae-Yeon Kim"

Department of Materials Engineering, Daelim College of Technology, Anyang 431-715, Korea

*Dental Material Research Center, We DongMyung Co., Ltd., Kwangmyung 423-060, Korea

**Multifunctional Ceramics Research Center, Korea Institute of Science and Technology, Seoul 130-650, Korea
***Department of Ceramic Engineering, Yonsei University, Seoul 120-749, Korea
**+*¥Next Generation Enterprise Group, Korea Institute of Ceramic Engineering and Technology, Seoul 152-023, Korea
#Department of Materials Engineering, University of Incheon, Incheon 402-749, Korea

(Received May 8, 2001; Accepted July 26, 2001)

x &

4 G 205 um, 3pm)yE die-pressH-g o]83ko] 1120°CoA 247 13 278k g APHAS Az
1100°ColM 4A174 Lay05-AL05-SiOA FE1E &8 AFAIA LT fol - 5ot EFAE Azt @70y d=rt
2l - gy B $38, vz, I, 718 2 2], 71AA SO viXe dFE AT dx Het
0.1~48 um= W3 bimodal size Y= FIXE 7FA|WA] random orientations 7} 3 um GFu|Lbr} BARE E3HH7 #HA 9
7AH 59 2 $280] AFHYH Fme} QMRS 47 519 MPa, 4.5 MPa - m' Tk
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Two commercial alumina powders having different particle size of 0.5 um and 3 pum were presintered at 1120°C for 2 h and then
lanthanum aluminosilicate glass was infiltrated at 1100°C for up to 4 h to obtain the densified glass-alumina composites. The effect
of alumina particle size on packing factor, microstructiure, wetting, porosity and pore size, and mechanical properties of the composite
was investigated. The optimum mechanical properties and compaction behavior were observed for the 3 um alumina particle dispersed
composite. The 3 um alumina particle size and distribution of the preform were within 0.1 to 48 pum and bimodal and random
orientation. The strength and the fracture toughness of the composite having 3 m alumina particles were 519 MPa and 4.5 MPa-
m °, respectively.
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Fig. 1. Interfacial microstructure of the alumina with La,0;-
Al 03-Si0, glass after soaking for 0.1 h at 1100°C,
Alumina particle size is (a) 0.5um and (b) 3 um,
respectively.
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Fig. 2. SEM micrographs of imaged with backscattered
electrons of (a) 0.5 um and (b) 3 um, respectively.
Microstructure consists of alumina skeleton (dark areas)
and glass-filled pores (white areas).
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Fig. 3. Particle size distribution of the as-received (2) 0.5 um
and (b) 3 pm alumina powders, respectively.
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Fig. 4. XRD patterns of the alumina preforms prepared by (a)
doctor-blade and (b) die-pressing, respectively.
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Fig. 5. Photographs of glass on alumina preforms having
different particle size of (a) 0.5 um and (b) 3 um,
respectively, at temperatures from 1000°C to 1100°C.
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Fig. 6. Strength and fracture toughness of the glass and the
glass-alumina composites. The alumina preforms were
prepared by die-pressing or doctor-blade technique.
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Fig. 7. SEM micrographs of imaged with backscattered
electrons of the indented (a) 0.5 um and (b) 3 um
alumina dispersed glass composites, respectively.
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Fig. 8. SEM micrographs of imaged with backscattered
electrons of fracture surfaces of (a) 0.5 pm and (b) 3 um
alumina dispersed glass composites, respectively.
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