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Diagnosis of Degradation of Rubber Insulating Gloves
for Use in High Voltage Working.
—Thermal Degradation of Natural Rubber Insulating Material—

by Kenji IcHikaAwA* and Ryuji TNAKA®

Abstract ; In order to diagnose the degree of degradation of rubber insulating gloves for use in high
voltage working, it is necessary to have much knowledge about the tendency of their degradation
in service and relating to various degradation factors. The degradation in service and by voltage
and ultraviolet has been described in the previous reports??-®, In this report, the authors describe
the expermental results of thermal degradation of rubber gloves.

These gloves are made of natural rubber insulating material, and the oxidazation reaction is
caused by their being kept in atmosphere without actual use. Therefore, it is very important to
clarify the relations between the degree of degradation due to oxidazation and the insulation
performance, and the mechanical strenght.

The degradation due to oxidazation is a sort of chemical reaction, and this reaction proceeds
severely under high temperature atomsphere. Therefore, the heat acceleration tests of natural
rubber material being used rubber insulation gloves were carried out and the relations between
the degree of degradation due to oxidazation and the insulation performance, and mechanical
strength were investigated. In addition, the activation energy and the thermal endurance life
formula of rubber insulating material were derived to invstigate it.

Principal conclusions obtained are as follows :

(1) When rubber material is heated, it causes the degradation due to oxidazation, and it releases
disintergation gases from the internal part of it and its weight is decreased. The higher the heat
temperature is, the more decreament of weight is obtained with the greater transition of
decreament at early stage of heating. .
(2) The deterioration of insulation performance such as the dielectric loss tangent and volume
resistivity appeares when heat acceleration is given severely to rubber material while the
breakdown voltage does not appear. The dielectric loss tangent and volume resistivity show the
tendency of deterioration when the decreament of weight becomes about 30 mg/g.

(3) The deterioration of mechanical strength such as tensile strength and percentage of
elongation appeares more clearly than that of insulation performance. But that tendency shows
that the deterioration occurs suddenly when the decreament of weight becomes about 30 mg/g.
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(4) The activation energy obtained from the decreament of weight due to the thermal

degradation is 9.3~12.4 kcal/mol.

(5) If the oxidagation that the decreament of weight becomes about 28 mg/g 1is the life due to

the thermal degradation, the thermal endrance life formula is given as follows:

1nt:=(4.68ﬂv6.24)><103x—%§——(8.4~v12.6)
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Fig.2 Experimental circuit and electrode-tool for mea-
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Fig.4 Loss weight of natural rubber material
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Fig. 5 Dielectric loss tangent after heat accelerat-
ed aging test of natural rubber material.
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Fig. 11 Relation between field intensity of break-
down voltage and loss weight of natural
rubber material due to thermal degrada-
tion.
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Fig. 14 Tensile strength after heat accelerated
aging test of natural rubber material.
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Fig. 15 Relation between tensile strength and loss
weight of natural rubber material due to
thermal degradation.
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Fig. 16 Relation between dielectric loss tangent
and tensile strength of natural rubber
material after thermal degradation.
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Fig. 17 Relation between volume resistivity and
tensile strength of natural rubber material
after thermal degradation.
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Fig. 18 Relation between dielectric loss tangent
and percen:age of elongation of natural
rubber material after thermal degradation.
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Fig. 19 Relation between volume resistivity and
percentage of elongation of natural rubber
material after thermal degradation.
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Fig.20 Loss weight of natural rubber material
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Fig. 26 Life time of natural rubber material on
thermal degradation
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