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Study on surface charge and discharge characteristics of polyimide film
material under electron irradiation
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Abstract: Electron irradiation in the Geosynchronous orbit (GEO) will cause charge accumulation in aerospace insulating
materials, which may cause electrostatic discharge of dielectric, while the electrostatic discharge will also affect the charge
accumulation. In this paper, the joint measurement experiment of potential distribution and electrostatic discharge current
was carried out on polyimide film materials under electron irradiation, and the surface charging and discharging process of
polyimide film materials under the electronic irradiation of harsh GEO environment were studied. The results show that the
surface potential of polyimide film is negative polarity under the electronic environment of 15 keV, 0.33 nA/cm’ the
distribution patterns include unimodal type, multimodal type, crater type, and flat top type, and the unimodal type and
multimodal type have the highest discharge number. Short-term multiple discharges will change the potential distribution
pattern and make the transformed distribution pattern maintain for a long time. The potential distribution pattern will affect
the wavefront time of discharge current signal, while the potential level will affect the half peak time of discharge current
signal, and the half peak time of the current signal at low potential level is about 28% higher than that at high potential level.
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Fig.1 Schematic diagram of the overall experimental setup
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Fig.2 Structure diagram of in cavity
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Fig.3 Overall potential test result on polyimide surface
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Fig.4 Statistical result of potential distribution patterns at different time periods
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Fig.7 Distribution diagram of electrostatic discharge pulse current signal
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motion direction before and after potential distribution

mode conversion
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