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Study of charging analysis of satellite materials irradiated by proton for next generation satellite
system with high reliability
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Abstract

In this paper, proton irradiated fluorinated polymer films are investigated by physicochemical analysis, such as Photo
Luminescence (PL), FT-IR and Differential Scanning Calorimetry (DSC). It has been observed that proton irradiated
fluorinated films have a positive charge accumulation in the bulk under DC stress. The origin of this charge storage
seems to be due to molecular chain scission. Therefore, this paper focused on physicochemical analysis results obtained
on ETFE and FEP irradiated films. From the data, the scission, oxidization and crosslinking phenomena have been

confirmed.
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Fig. 2 Space charge distribution in pristine fluorinated films before irradiation and proton irradiated
fluorinated films under 100 kV/mm voltage application and subsequent short circuit
(A) show space charge distribution of ETFE, (B) show space charge distribution of FEP
(a) pristine sample before irradiation, (b) 1.5 MeV irradiation, (c), 2.0MeV irradiation
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Fig. 3 Photo Luminescence measurements results on
285 nm as an excitation light: (a) FEP and (b)
ETFE.
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Fig. 4 FT-IR measurements results on pristine and
irradiated ETFE.

Table 1 Vibration mode of molecular on each wavenumber

Wavenumber

[em] Molecular Mode

2852 CH, symmetric stretching vibration

2921 CH, asymmetric stretching vibration
1740-1690 C=0 stretching vibration

1654 c=C stretching vibration

1452 CH deformation vibration

1146 CF, symmetric stretching vibration

1199 CF, symmetric stretching vibration

732 CF, symmetric stretching vibration
700-1200 C-C/C-0 | stretching & scissoring vibration
650-1400 CF, stretching & scissoring vibration
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Table 2 Melting and crystallization enthalpy of
pristine and irradiated ETFE.

Melting enthalpy Crystallization enthalpy
[Y/g] [J/g]
Pristine 35.13 26.14
Irradiated 23.28 18.98
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Fig. 5 DSC measurements results on ETFE
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