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This paper presents the effect of density of LDPE (Low-density polyethylene) on low-field electrical conduction in LDPE film.
Densities of LDPE ranging from 0.916 to 0.924 g/cm’ were studied using Direct Current Integrated Charge method, under the
electric fields ranging from 3-120 kV/mm, at the temperatures of 27, 50, 70 and 90 C, respectively. The induced potential ( Vi)
across the capacitor (Ci) was measured to calculate the integrated charge between the electrodes of the sample. Conduction
current was calculated by the derivative of the induced charge Q (CiX Viu) by time. It was found that conduction current
decreases with increasing density of LDPE under the electric fields of 10-50 kV/mm, at 27 C. It hinted that conduction current
was suppressed with increasing density of LDPE due to the increasing formed charges in LDPE. It was observed that conduction
current was almost constant at the temperatures of 27, 50, 70, and 90 C , when the electric field was below 10 kV/mm. On the
other hand, it was also proposed that an existing space charge could be evaluated using a time dependence characteristic of
induced charge Q, at the electric fields of below 10 kV/mm.
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Fig.1 An outline of the experimental system.
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Fig.2 An example of applied field to the sample.
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Fig.4 Characteristics of current vs. electric field in LDPE with
different densitiy at 27 C.
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Fig.5 Characteristics of current vs. electric field in LDPE with
different densitiy at 50 C.
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Fig.6 Characteristics of current vs. electric field in LDPE with
different densitiy at 70 C.
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Fig.7 Characteristics of current vs. electric field in LDPE with
different densitiy at 90 C.
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Fig.8 Shematic diagram of charactristics of integrated charge.
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Fig.9 Time dependence of integrated charge in LDPE with 0.921
g/em’ at 27 C (E = 30 kV/mm).
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Fig.10 Time dependence of integrated charge in LDPE with 0.921
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