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Arc Resistance of Solid Organic Electrical Insulating
Materials in Pressurized Nitrogen Atmospheres.
(The First Report)

By R. Tanaka and T. Motoyama

Electrical equipment is sometimes installed in artificial environments which differ in composition
and/or pressure from the atmospheric air:

‘In the present paper, the authors investigate into the high-voltage, low-current arc resistance of
solid organic electrical insulating materials in pressurized nitrogen atmospheres.

The test was carried out according to the method described in the JIS K 6911 or .the ASTM D 495,
except the atmospheric condition.

The test apparatus consists of a pair of arcing electrodes which are inserted in a pressure V.essel,
and electrical networks that operate, in sequence, to:supply the electrodes with pre-determined arcing
currents.

The atmophere employed was nitrogen gas whose pressure was elevated up to 0.6 MPa, but no
influence due to pressure-rise was recognized on the change of the stray capacity between the electrodes.

The materials tested are melamine—gla'ss'laminated sheet, phenolic resin, ABS resin and polycarbo-
nate.

With the increase of nitrogen pressure, the arc characteristic changes ; that is, while the discharge
threshold voltage becomes higher, the stable arcing time becomes shorter. The former gives a high
density of heat to accelerate the detérioration of material near the electrode, and the latter works to
generate less heat to decelerate the deterioration.

On the other hand, the materials are considered to have their own phase of heat-deteriorating tem-
peratures, depending upon‘their composition, combination, etc.

The test results show that with the increase of the pressure, the arc resistance of the materials

(1) decreases, but increases thereafter, giving a U-shape curve, or

(2) continues to decrease, giving a L-shape curve.

The authors conclude that the results obtained are inﬂuenced‘ by the discharge characteristics, the

heat deterioration of materials and inert nitrogen gas.
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