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Impurities in Alumina Substrates
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Abstract

This investigation was performed to collect fundamental informations concerning the behavior of
glass solders on ceramic joining process. The wettability of glasses on two types of alumina was
"~ evaluated by sessile drop method. Si0,-CaO-AlL,Q; system glasses were selected as solder
glasses, and alumina that have different purities were used for substrate materials. It is indicated
that contact angles of glasses on 99% purity of alumina substrate do not change as increasing
time at elevated temperature, however the contact angles on the 92% purity of alumina substrate
exhibit the strong time dependency. The time-dependent property on 92% alumina was due to
the interlayer reactions occurred between the glass solder and impurities on the substrate.
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Table 1. Compositions of Aluminas used in the
experiments.

Composition Al,0: Si0, Ca0 MgO
99 0.5 0.3 -
92 5.0 1.4 1.2

wt%

Table 2. Chemical compositions (wt%) of glasses
used in the experiments.

Glase—2ROSON | 6j, | CaO | ALOs
SCA-1 40 40 20.
SCA-2 50 40 10
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Fig. 1 Schematic diagram of experimental apparatus
for sessile drop method.
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Fig. 2 Change of contact angle with temperature of
two kinds of glasses on 99% alumina.
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Fig. 3 Change of contact angle with time of SCA-1
glass on 99% alumina.
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Fig. 4 Change of contact angle with time of SCA-1
glass on 92% alumina.
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Fig. 5 Change of surface tension with temperature of
two kinds of glasses on 99% alumina.
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Fig. 6 Change of adhesion work with temperature of
two kinds of glasses on 99% alumina.
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Fig. 7 Microstructure and X-ray mapping of 99%
alumina / SCA-1 glass interface region at
1300C.

92% ALOs; SCA-1

Fig. 8 Microstructure and X-ray mapping of 92%
alumina / SCA-1 glass interface region at
1300T.
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