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Abstract The relation between crystallinity and cooling condition in low density polyethylene thin films and their ef-
fect on electric conduction phenomena and dielectric characteristics and breakdown strength was studied. The low
density polyethylene thin films obtained by the solution method heat-treated at 140[ C] for 2h and subsequently cool-
ing to various ways. The degree of crystallinity was estimated by the X-ray diffraction measurement for the specimen
of slowly cooling, ICE quenching and liquid nitrogen quenching. The result shows that the degree of crystallinity de-
creases as the cooling speed increased, and that electric conduction phenomenon is governed by the ionic conduction in
the low field and by the space charge limited current theory in the high field. It was found that dielectric breakdown
field increases with an increase in cooling speed and test number in self- healing breakdown method.
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Fig. 1. Structure of fabricated specimens
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Fig. 2. The XRD results of low-density polyethylene as a func-
tion of cooling and quenching condition
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Fig. 3. The crystallinity of low-density polyethylene as a func-
tion of cooling and quenching condition
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Fig. 4. The Optical micrographs of low-density polyethylene as

a function of cooling and quenching condition.
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Fig. 5. The V-1 characteristics of low-density polyethylene as
a function of cooling and quenching condition
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Fig. 6. The logJ-1000/T characteristics of low-density
polyethylen as a function of cooling and quenching condition
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Fig. 7. The dielectric loss of low-density polyethylene at vari-
ous temperature.
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ty polyethylene film as a function of thickness
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