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A Study on the Dielectric Dispersion Phenomena due to
Thermal Aging of Polypropylene Film
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ABSTRACT

This paper was a study on dielectric phenomena of the specimen, Polypropylene films which were
annealled in air and quenched in liquid nitrogen after aging for 5 [hr] in water of 100 [°C].

The specimen was measured in temperature range of 15~120 [°C) and in frequency range of 30~1x

° [HZ].

As the results of the study, it was confirmed that the tacticity of specimen was isotactic structure,
and the degree of crystallinity of the specimens calculated by means of Natta’s method from XRD
(X-ray Diffraction) spectrum was 55 [%]. And for dielectric relaxation, § peak-the tan & (spectrum
around 20 [°C])-attributed due to amorphous regions, and a peak — the tan § spectrum around 90
[°C] -due to crystalline regions.

It was identified that the degree of cyrstallinity of the specimen quenched in the liquid nitrogen was
increased to 55~65 (%], and that of the specimen annealled in the air was decreased to 55~50 [%].

And activation energy from dielectric loss spectra was obtained 34.5 [kcal/mole] for a peak and
80.5 [kcal/mole] for 8 peak, respectively.
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Table1. Physical constants of P.P.
Teem Unit Test Mothod | Numerical Valus
Thicknes Micron HSK-6782 120
Deasity glem® JISK6758 03
Flongation L3 JISK6782 450
Tensile srength Kg/mm? JISK-6782 4
Impact Strength Kgem ASTMD-1709 3
Malting Point (4 DSC 163.66
Degree of Crystallinity L) XRD, IR 55
Thermal Conductivity ::a’ NS A 1412 33x10¢
Specific Hest 10-51°C ASTM D696-44 n
Volunw Resistivity [Qam) ASTM D257-61 10t
Dielectric Constant 2 10* Cyde |ASTMDISO81| 2.0- 23
Dissipation Factor 2 10% Cycle |ASTMDI5081| 2x10%
Dielectric Strength KV/me ASTM D149-83 31
Arc Rasistamot = ASTM D495-61 65-70
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specimen quenched after aging for 5 hr.
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Fig.5. Temperature dependence of dielectric
dispersion and dielectric absorption on
original specimen.
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persion and dielectric absorption on
specimen annealled after aging for Shr.
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Fig.11, Temperature dependence of two poly-
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