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Dielectric Properties on Gamma Ray Irradiated Low Density Polyethylene
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Abstract

Radiation effects on dielectric properties of low density polyethylene (LDPE) were investigated using
the various measurements of FT-IR, gel content and elongation at break. FT-IR spectra showed that
polar groups were comprised in LDPE due to radiation treatment. It was also confirmed that the
formation of polar groups on LDPE caused the increased dielectric properties such as permlttmty and
tan ¢ . However, in this study, any evidence of decreasing permittivity was not found although the
morphological change of LDPE could be identified from the increasing gel content and the decreasing

eloﬁgation.
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Table 1, Physical properties for LDPE
Property M::_lsotd” Typical value

Density at 23T D 1505 092 g/ent
Melt index D 1238 | 2.0 g/10min
Tensile strength D 638 2400 psi
Elengation D 638 550 %
Permittivity (1 Mk} D 1531 2.28
Dissipation factor (1 Mg)| D 1531 0.0004
DC volume resistivity D 257 | 1%10® Q-cm
Zfiiit';fngre“gth D 149 | 217%10" V/m
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Fig. 4. Radiation effects on gel content of LDPE

32 mohA] A

HYE ZaoEiel WA ZAle] wE g
ANge] HHE 2 ol JEUILh WAH 24l
Adgel Fotel weh seA] AU-&L 800 kGyel 4
FAAE 348 zasgow, 1 ¥ nMdF o
do| M Tohae RS Jdehin Uk

800 kGy o™ ddoME= 2 4904 HUFE v
sh o] A mAbe] wheh R4 9 Feo
Z Ad stmigo] $ASA gt ATz

500 4
400
IS
= 300
S
S 200
&
wi
100
N y.
0 . . X :
0 400 800  i200 1600 2000
Dose [ kGyl
3% 5 WAl 2ale] WE AYE ZooEue
dsg Wz

Fig. 5. Radiation effects on elongation of LDPE
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permittivity on ¥ -ray irradiated LDPE
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