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Evaluation of Radiation Degradation of Crosslinked Polyethylene using
TGA
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Abstract : Radiation degradation of crosslinked polyethylene(XLPE) was investigated using thermogravimetric analysis
(TGA), The results of TGA were compared with FT-IR, melting temperature, oxidation induction time, and elongation at
break on the XLPE exposed by y-ray. 5% decomposition temperature of 7 -ray irradiated XLPE showed similar
tendencies with the case of elongation at break. Both properties agreed below 1000 kGy, however, did not show any
remarkable characteristics above 1000 kGy, these properties can be useful to evaluate the radiation degradation of XLPE
for only low irradiated region. Above 1000 kGy, the thermal decomposition activation energy showed decreased, on the
contrary, increasing below 1000 kGy. Compared with FT-IR spectrum of irradiated XLPE, it was confirmed that the
oxidation reaction was still occurring below 1000 kGy. Radiation degradation of XLPE was dependent upon the
irradiation doses, TGA can be a useful tool to evaluate the degradation.
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Table. 1 Physical properties of crosslinked polyethylene

Property Mg;itdl) Typical value
Melting temperature D 1238 110C
Tensile strength D 638 1.6 ke/mm’
Elongation D 638 650%
Permittivity (1 MHz) D 1531 2.0
Dissipation factor (1 MHz) D 1531 0.005
DC volume resistivity D 257 1x10" Q-am
Dielectric strength .
(short time) D 149 40kV/mm
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Fig. 1. FT-R spectra of 7 -ray irradiated XLPE
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Fig. 3. Melting temperature and oxidative induction time of »
-ray irradiated XLPE as a function of radiation dose
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