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ABSTRACT

The sintering behaviors of the glass-alumina composites for law firing temperalure were investigated as functions of the volume
fraction of alumina powder and the particle size with respect to porosity and pore shape. As the volinue fraction of alumina powder
was increased or the particle size of il was decreased, the sintering temperature of open pore-closing was raised. When the volume
tractions ol alumina which had 2.19 jm median diameter were increased with 20, 30, 40, and 50%, the sinlering temperatures ol open
pore-closing were 425, 450. 475, and 500°C. And when the median particle size of alumina was diminished from 2.19 pum to 0.38
lum, the sintering lemperature of open pore-closing was increased from 450°C to 475°C. Especially, the sintering temperature, which
showed masimum density. was comresponded with the stage of open pore-closing and afler achieving maximum density over heating
resulted in dedepsification of specimen. so called, over-firing behavior.
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Fig. 1. Thermo-mechanical analysis(TMA) of the glass used in
this experiment. The composition of glass was 67.3PbO
-9.6B,05-19.2510,-3.0A1,04.
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Fig. 2. SEM photographs of (a) coarse alumina {ALM43), {b)
fine alurmna (AKP30), and (c) glass powder used in this
experiment.
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Fig. 3. Relative density variation of glass-alumina specimens
as functions of sintering temperature and volome frac-
tion of alumina powder.
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Fig. 4. Variations of (a} open and (b) closed porosity of glass-
alomina specimens as functions of sintering tempera-
ture and volume fraction of alumina powder.
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Fig. 5, Microstructures of glass-alumina specimens sintered at 450°C. The alumina volume fraction was (a) 20, (b) 30, (c) 40. and (d)

50 vol%. respectively.
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Fig. 6. Microstruciures of glass-alumina specimens sintered at (a) 425°C. (b) 450°. (¢) 475°C, and (d) 500°C. The volume fraction of
alumina powder was 30 vol%.
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