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A Study on the Electrical Conduction in Insulation Material with High Voltage
Treatment
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ABSTRACT

In this study, Cuttent vs. Temperature characteristics of polyethylene with high-voltage treatment and
crystallinity have been studied. The current curve(ly) shows two peaks at 85['C] and 50[C],
respectively.

Trapping of carriers proceeds during the high-field treatment, and it is clear that Iy arises from the
drift of carriers under the external voltage(Vy). From the results of TSC of HDPE and LDPE. It is
realized that the traps are relation to the crystallinity.
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Table 1 Various mechanism for high field conduction

Mechanism Field Dependence

Electrode-limited type
Schottky J=Jo eXP(g, VF/KT)
Tunnelling J= A XP{—B/F)
Bulk-limited type
Poole-Frenkel J=Jo eXP(gpr VF/2KT)
Hopping J=]Jo Sinh(e F 5 /2kT)
SCLC J=(9/8)e e V&

. s H
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Table 2 Sample description

Melt | Melting | Density | Crystall
Index | point g/cm® inity
LDPE 4 115C 0.924 46~47%
(Yukalon-LK50)
HDPE 1.6 135C 0. 960 82~84%
(Yukalon-px40)
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Fig. 1 Schematic diagram of Experimental apparatus
for the measurement of thermally stimulated
current; (1) main electrode of 7cm diameter ;
(2) guard electrode ; (3} sample ; (4) counter
electrode ; (5) vibrating-reed-electrometer;
(6) (7) batteries; (8) shield ;

V. - applied voltage, |, : electric current
during subjecting the sample to the voltage
Ves Vb - applied voltage during thermal
stimulation, Iy, - thermally stimulated current
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Fig. 2 Current vs. temperature characteristics from
HDPE which have been treated by a high-field
application
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Fig. 3 The dependence of Iy~T characterristics on V,
and V,,
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Fig. 4 Influnce of crystallinity{ Comparision between
the TSC’s from HDPE and LDPE)
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