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Abstract

It is necessary to evaluate the reliability of insulation materials used for high altitude equipment, such as e-plane, because
the deterioration of the materials due to the radio-active rays is concerned. Such deterioration is related to the charge
accumulation in the bulk of irradiated materials under DC stress. In this paper, we report the experimental results of space
charge distribution in the proton irradiated dielectric material under DC stress and physicochemical analysis to evaluate
the modification of molecular structure of proton irradiated materials for identifying the origin of charge accumulation

and deterioration of oxidization.
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Fig. 1. Molecular chain of ETFE
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Fig. 2 Measurement results of the molecular binding energy
at Cis on ETFE using XPS

2.5
A -
Z. 1.5F
= |
&
QL r
= 0.5
OZ

— Non-irradiation sample
— Irradiation sample
T T T T

N

—
T T

20

100 10 =20
Chemical shift & [ppm]

Fig. 3. Measurement results of 'H on ETFE using NMR



