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Ultraviolet Degradation of Rubber Insulating Gloves
for Use in High Voltage Electrical Working

by Kenji Ichikawa*

Rubber gloves for use in high voltage electrical working are degraded with various degradation factors
in service. As the various degradation factors, voltage, sunshine (ultraviolet), heat, air, injury,
tensile force, bending etc. are well known. It is also said that rubber materials are degraded with
oxidization resulting from the absorption of ultraviolet ray or from ozone generated by ultraviolet and
oxygen in air, This report describes the results of degradation of electrical and mechanical properties
of rubber gloves or rubber materials, when ultraviolet is irradiated on them.

Summaries of the experimental results are as follows :

(1) Partial discharges or sudden increase of current (a phenomenon that the leakge current increases
suddenly at a certain applied voltage) was not observed on these rubber gloves. Furthermore, it
was found that the rubber material of gloves has no defects such as voids in it.

(2) The dielectric loss tangent of rubber gloves was about 1.0~1.2%, showing that it is larger
than that of natural rubber material. This is caused by the fact that water electrodes have been
used in this measurement. On the other hand, capacitance of rubber gloves is usually about
1000 pF, and it increases as the irradiated volume of ultraviolet increases.

(3) Properties such as leakage current, surface resistivity, tensile strength, elongation and contact
angle showed the degradation in the range of about 2000 hours of irradiation of ultraviolet, but
the degradation halts over the duration. Properties such as volume resistivity and electrical
breakdown voltage did not affect the degradation irrespective of the amount of ultraviolet. As
the result, the degradation due to ultraviolet occurred only on the surface of rubber material,
and not developed inside of it.

(4) The correlative relations exist between electrical and mechanical properties. Thus, the meas-
urement of electrical properties makes the estimation of the degradation of mechanical properties
possible to some extent.

(5) The degradation due to ozone causes the numerous cracks on the surface. These cracks become
wider and deeper as the irradiated times of ultraviolet are increased.

(6) Electrical breakdown paths on rubber gloves do not develop straight forward between the water
electrodes, and carbonzed particles adhere to the inside wall of the paths.

(7) In this experiment, much more ultraviolet was irradiated on rubber gloves from short distance
than that irradiated in service, but the gloves were not degraded greatly. Actually the degrada-
tion will be influence not only by ultraviolet, but also by other factors such as injury, tensile
force, bending etc., leading to faster degradation.

* ELPIEE (Electrical safety reseach division)
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Ultraviolet degradation of rubber insulating gloves

for use in high voltage electrical working
by Kenji Ichikawa
Technical Note of the Research Institute of Industrial Safety,
RIIS-TN-84-2, 1~15 (1984)

Rubber insulating gloves for use in high voltage electrical working are
degraded with various factors received during their use, among which there is
an ultraviolet. This report describes the results about degradation tendency of
electrical and mechanical properties of rubber gloves or rubber material, when
ultraviolet was irradiated on them.
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