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A Study for Joining of Alumina Soldered by Si0,-CaO-ALO; Glasses

Byung-Guk AHN*
*Faculty of New Materials Engineering, Chonbuk National University, Chonju 561-756, Korea

Abstract

Sintered alumina ceramics were joined by 2 kinds of Si0,-Ca0-ALO; glass solders having a similar expansivity as
alumina. Wetting of glass/alumina was examined by sessile drop method. The observation of interface and bending
strength related to alumina/glass/alumina systems were investigated by means of SEM/EDX and 4-point bending test.

The result are summarized as follow:

(1) Wetting of glass solders on alumina was good at temperatures higher than 1450C.

(2) When the joining temperature was high, diffusion and/or reactions between solder and alumina took place at the interface.
These diffusions and reactions occurring at the interface greatly affected the bending strength of joining body.

(3) Highest strength corresponding to 80% that of alumina was obtained by the solder of 35S5i0,-35Ca0-30AL0;

(wt%) glass.
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Table 1 Chemical compositions (wt%) of solders
used in the experiments.

Solder SiO2 CaO Al203
Gehl 35 35 30
Ca-al 10 50 40
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Table 2 Coefficient of thermal expansion of solders
and alumina.
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Fig. 4 SEM micrographs and microanalysis of Ca-ke distribution at joint region (Gehl solder,
joining time : 10min., (A) 1500C, (B) 1550C. (C) 16007).
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