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Electrical Breakdown in Liquid Dielectrics and Polyethylene
under Micro-second Pulse Voltage Application
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(Received September 12, 1991)

The electrical breakdown phenomena in liquid dielectrics and polyethylene for point-to-plane
electrode configuration have been studied using a photo optical current measuring technique
and a micro-second rectangular high-voltage pulse generator. The Waveform of the prebreak-
down current in polyethylene was essentially the same as those in liquid dielectrics. Discharges
from positive point for both dielectrics generally were more intense and faster than those from
negative point. The breakdown time lag was precisely measured from the current to obtain
its dependence on gap spacing. The average propagation velocity of prebreakdown channel
was estimated from the linear relation to the time lag and gap spacing. The values of velocity
in polyethylene were same order as those in hydrocarbon liquids for both point polarities. The
basic mechanism of micro-second pulse breakdown in polyethylene is thought to be the same
as those in hydrocarbon liquids. The results presented support a model of breakdown me-
chanism based on field ionization process for positive polarity and Auger like electron emission
process for negative polarity.
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Fig. 1 Current measurement system.
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Fig. 2 A typical applied voltage trace.
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Fig. 3 Current trace for a positive point in n-
octadecane ; 1us pulse, +25 kV point voltage,
2.00 mm gap, 30°C.
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Fig. 4 Current trace for a negative point in n-
octadecane ; 1us pulse, —25kV point vol-
tage, 0.20 mm gap, 30°C.
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Fig. 5 Oscillogram of luminous intensity from
negative point in carbon tetrachloride;
2.5us pulse, —17.5kV point voltaga, 5.00
mm gap-
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Fig. 6 Current trace for a positive point in carbon
tetrachloride ; 0.76#s pulse, -+45kV point
voltaga, 9.00 mm gap.
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(b) The corresponding breakdown channels
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Fig. 8 Current trace for a negative point in

polyethylene ; 0.76p¢s pulse, —60kV point
voltage, 0.1l mm gap.
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Fig. 10 The dependence of time to total breakdown
on gap spacing in cyclohexane for a posi-
tive point.
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