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Thermal Ageing Properties of Insulating Paper
for Power Cables

By Tomiyasu Shimoyamada and Kashiro Tsunematsu
Hitachi Electric Wire Works, Hitachi, Ltd.

Abstract

In this article, the writers suggest that the thermal ageing properties of
insulating paper may be determined by the change of its average degree of polymeri
zation (DP).

Method for estimating the DP of cellulose is based upon the measurement of
the viscosity of a cellulose solution. The solvent employed for dissolving the cel-
lulose samples is cupfammonium hydroxide.

The experimental results may be summarized as follows:

(1) The slight chemical change occuring in cellulose insulating material due to
thermal caused can be recognized by means of the DP of cellulose.

(2) Insulating paper, as represented by Kraft paper, deteriorates chemically,
mechanically, and electrically as a result of chemical changes clearly evident
at temperatures higher than 120°C, even when heated for a relatively short
duration in vacuum or air, but remains practically unchanged at 80°C.

(3) A higher DP of insulating paper insures higher stability and a higher fold-
ing strength during thermal ageing than a lower value. Therefore, the
desirable DP of a sheet of Kraft paper should be higher than 600 at the
end of the drying process.

(4) It is recognized that the results of thermal ageing are affected by the

content of alkali metals, such as Na and K, in the ash.
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Fig.2. Experimental Apparatus for
Deterioration of Model Cable
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