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Abstract Alumina substrate was sealed by PbO-Zn0-BOs glass using microwave heating, The crystallization behav-
iour of sealing glass and the state of sealing joint were investigated and were compared with those of conventionally
sealed one. Compared to the conventional one, the microwave heat-treated sample had well-grown PbTiO; crystals
and high degree of crystallinity even though it had shorter heat-treatment time and lower heat-treatment tempera-
ture. Also, the microwave sealed sample exhibited relatively a good sealing state and almost same bending strength.
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Table 1. Chemical composition of a batch

Constituent wt%
PbO 78.0
Zn0O 5.0
B:0s 83
Ca0 1.0
Si0. 12
TiO, 5.0
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Fig. 1. XRD patterns of conventionally heat-treated samples at various temperatures for (a) 30min and (b) 60min.
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Fig. 2. XRD patterns of microwave heat- treated samples at various temperatures for (a) 15min and {b) 30min.
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Fig. 3. The degree of relative crystallinity for conventionally
and microwave heat-treated samples at various temperatures
and times.
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Fig. 4. Scanning electron micrographs of conventionally heat-treated samples; (a) at 450°C for 30min (b0 at 450°C for 60min, (c) at
490C for 30min, and (d) at 490C for 60min.

Fig. 5. Scanning electron micrographs of microwave heat~treated samples; (a) at 450°C for 15min (b0 at 450C for 30min, (c) at 490
C for 15min, and (d) at 490C for 30min.
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Fig. 6. The bending strength of conventionally ad microwave
heat-treated samples with various temperatures and times.
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Fig. 7. Scanning electron micrographs of (a) a conventionally
sealed sample at 490°C for 60min and (b) a microwave sealed
sample at 490C for 30min.
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