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~ Setting Point of a Hard Soldered Geramics-to-Metal Seal
o ‘ By . .
Toru KISHII _
(Glass Engineering Division, Tokyo Shibaura Electric Co., Kawasaki City)
- Abatract

The effects of the flow of hard solder were investigated in relation to the stress in
alumina-to-kovar seal used in the envelopes of electron tubes.
Melting point- of the solder was 780°C. The ceramics and the metal were sealed
together to form a bimetallic strip to measure the bending during heating or cooling.
) When the sample was cooled from the temperature higher than the meliing point of the
. soldet bending occured rather sharply at arround that point, and the curvature of the strip
was approxiniately proportional to the contraction difference between the ceramics and the
metal. More detailed examination on the relations of temperature vs. bending during repeated
cooling showed some kind of hysteresis phenomena near the melting point of the solder.
Assuming that these were caused by the flow of the solder, by which some of the
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stress in the seal is released, the hysteresis phenomena could be explained quantitatively
with a result that the equivalent setting point of the seal was found to be about 20°C lower

than the melting point of the solder.
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Fig. 1. Ceramic-to-metal seal used as sample for
measurement.
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Fig. 2-a. Thermal expansion of the ceramic and
the metal.
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Fig. 2-b. Expansion difference between these
materials.
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Fig. 3-a. Sample holder H : fused silica bar, F:
surface which was ground flat, A :arm to
clamp sample by elastic force, N : needle
which served as reference point for
deflection measurement of sample.
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Fig. 3-b. Assembly for measuring deflection of sample
’ by bi-metallic action during heating or
cooling.
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Fig. 4. Temperature vs. deflection curves of a seal
during heating and successive cooling.
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Fig. 5. Temperature vs. deflection relation during
repeated cooling and heating runs. (I}
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Fig. 6 a) Temperature vs. deflection relation during
repeated heating and cooling runs. (II)..
b) Schedule of cooling and heating during
measurement.
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Fig. 7. Schematic representation of temperature-
deflection characteristics of a seal.
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