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The Effect of Electron Beam Irradiation on the Electrical
Characteristics of Low Density Polyethylene film (I)
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Abstract

It is considered that the effect of radiation aging, such
as electron beam due to the ultra~high voltage for
transmission, on the physical properties and electrical
characteristics of electrical insulating materials.

Low-density polyethylene(thickness 100[im]) is selected
as experimental specimen. Fourier transform
infra-red spectrum, X-ray diffraction, «ifferential
scanning calorimetry and scanning electron microscopy

an

is used so as to analysis the physical properties, the
morphological changes and the crystallinity of LDPE.
And it of dielectric
characteristics in the temperature range of 20[C]~120
[T), in the frequency range of 30[Hzl~1.5X%10°[Hz] and
in the applied voltage range of 300[mV1~1500[mV].
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Table 2-1. The classification of specimen due to the
dose of electron beam
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NO. 1 Virgin specimen
NO. 2 5 7 1
NO. 3 1 2
NO. 4 4
NO. 5 10 35 2 8
NO. 6 4 16
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Fig 2-1. The schematic drawing of experimental device for
the measuring dielectric characteristics
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o Adds ¢ a3

1L 84 24

AN aY 2AT2 2 A4S BAss Hi9 FT-IR&
ol&sgen, zt Al W FT-IR spectrum® 1§ 3-1¢
et At

goff § A4S

60

—VYirgin |

®Transmittence

org WY 1T 1[Mred}
--- ZEMred}
| —--4[Mrad
20 ~-- 8[Mrad] 1
~—16{Mrad]
1 L 1 L 1

S60 1000 1500 2000 2500 3000 3S00 4000
-
Wavenumbers [cm ]

Fig. 3-1. FT-IR spectra of specimen
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Fig. 3-2. Frequency dependence of dielectric characteristics
in the applied voltage 750[mV], at 35{C]
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Fig. 3-3. Frequency dependence of dielectrié characteristics
in the applied voltage 750[mV], at 50[C)
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Fig. 3-4. Frequency dependence of dielectric characteristics
in the applied voltage 750[mV], at 80[C]
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Fig. 3-5. Frequency dependence of dielectric characteristics
in the applied voltage 750[mV], at 100[C]
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Fig. 3-6. Frequency dependence of dielectric characteristics
in the applied voltage 750[mV], at 120{C]
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Fig. 3-7. Frequency dependence of dielectric characteristics
in the applied voltage 1500[mV], at 35[C]
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Fig. 3-8. Frequency dependence of dielectric characteristics
in the applied voltage 1500[mV], at 65{TC]
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Fig. 3-9. Frequency dependence of dielectric characteristics
in the applied voltage 1500{mV], at 120[C]
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