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ABSTRACT

Glasses of §i05-B,05-Al,0,-Ca0-La,0, with various amounts of La,O; were infiltrated into a porous alumina to make an alumina-
glass composite. The infiltration characterization and bending strength of the composite were examined in terms of glass composition.
La, 05 in the glass decreased the high temperature viscosity and this enhanced the wetting behaviour of this glass to alumina, and made
glass infiltration easier. The infiltrated glass dissolved the alumina skeleton, and Al,O; component in the glass melt reprecipitated on
the alumina. The grain growth occurred to a specific crystal direction. The glass containing 20 mole% of La,O; was crystallized after
infiltration, and this enhanced the bending strength of the composite.
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Table 1. Glass Batch Composition and Density (mol%)
Component Batch Lo Ls L10 L15 L17 L20
Si0, 37 35.1 333 314 30.7 29.6
B,0; 23 219 20.7 19.6 19.1 184
ALO; 2 209 19.8 18.7 18.3 17.6
Ca0 18 17.1 16.2 15.3 14.9 14.4
La,05 0 5 10 15 17 20
Density (g/cm’) 252 292 333 3.66 3.83 403
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Fig. 1. Wetting angle variation of the glass with La,O5 content.
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Fig. 2. XRD patterns of L20 glass heat-treated at 1300°C.
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Fig. 3. High temperature viscosity variation of the glass with
La,0; content.
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Fig. 4. Change in infiltration depth of the glass with La,O;
content.
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Fig. 5. Microstructure changes of alumina with heat-treatment time at 1300°C.
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Fig. 6. Glass infiltration and grain growth mechanism.
(a) sintered body, (b) infiltration (corrosion and
rearrangement), (¢) dissolution and precipitation, and
(d) grain growth.
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Fig. 7. MOR variation of glass-infiltrated alumina with various
La,Oj5 contents in the glass.
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