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Electric Resistivity of Some Glasses for Lamp and Tube Manufacturing

By Toru Kishii

Mechanica] Material Engineering Dpt. (in Field of Lamp and Tube),
Tokyo Shibaura Electric Co., Ltd.

This article first describes methods for measuring electrical resistivity of glasses. In a higher temperature range in which
glasses soften or melt, resistivity of glass in small container was measured by a-c bridge (1,000c¢/s) thereby avoiding the
effect of polarization. Pt wires were used as electrodes. In an intermediate range, 200° to 350°C, resistivity of cane glass
sample was measured by the direct deflection method. Mixture of NaNO; and NaNQ; was applied as a low melting, non-
polarizing electrode and current was measured with a galvanometer. In a lower range, from room temperature up to 200°C,
Na-amalgam was filled inside and outside of tube sample as an nonpolarizing electrodes and resistivity was measured by
direct deflection method. In every case described above, special cautions were taken on insulation. By these methods
temperature-resistivity characteristics of glasses in the range, from room temperature up to 1,000°C were obtained with fair
minuteness. Results of measurements on several glasses including soda-lime-magnesia, lead-potash-soda, barium-lead-potash-
soda, soda-borosilicate, lead-borosilicate and alumino-borosilicate glasses are shown. Effects of temperature, thermal histories

and Na;O contents in composition on resistivity of glasses are discussed briefly.
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Apparatus for measuring electrical resistivity of glasses

in their softening ranges of temperature

G : glass sample (two samples can be measured simulta-
neously), C: container made of fire clay, E: supports
and insulators (fused silica glass tube), Pt: Pt electrodes
¢=0.8mm, Th: Pt-Pt 13% Rh thermo-junction
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Apparatus for measuring electrical resistivity of solder
glass in softening and melting range of temperature

G : solder glass, C: container made of fused silica glass,
N: supporter for container (Ni wire ¢=1.5mm). Pt: Pt
electrodes ¢ =0, 5mm, Th: Pt-Pt 13% Rh thermo-junction,
F: supports and insulators (fused silica glass tube)
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Apparatus for measuring electrical resistivity of glass
in temperature range from 200°C to 350°C
G: glass sample, A: Al electrode, M: Mixture of NaNQOs
and Na NO; which serves as + electrode, N: lead-in wire
F: electric furnace, Cu: Cu core, Th: glass thermometer,
I: Terex glass insulator
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Schematic representation of effects of thermal histories

on temperature-resistivity relations of glass

: measured during rapid cooling,

: measured during slow cooling,

: measured after holding at T for relatively short time,
: measured after holding at T for sufficiently long time
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Reciprocals of absolute temperature-log resistivity

relations of several glasses
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