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Influence of Grounding Mode and Working Voltage on the Internal

Charging Characteristics of Polyetherimide Under Electron Irradiation
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Abstract: An evaluation method for the 3-D dielectric is proposed to explore the effects of
grounding mode and interaction of high working voltage and deposited charge on the internal
charging performance of the dielectric under electron irradiation. Firstly, Geant4 software is used
to simulate the interaction process of high-energy electrons and the dielectric in the space
environment to obtain the corresponding charge deposition rate and dose rate, and then the charge
transport equation is solved by a finite element method to obtain the electric field distribution in
the dielectric. Then, the distribution characteristics of electric field in polyetherimide under

different grounding modes and working voltages are calculated. The results show that the
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grounding mode mainly affects the grounding area and the maximum transmission distance
between the deposited charge and the grounding electrode, which implies that, increasing the
grounding area or reducing the charge transmission distance can effectively reduce the internal
electric field of the dielectric. The influence of the working voltage on the internal electric field in
the dielectric depends on the voltage applying method and the voltage value. When the voltage
increases from 100 V to 5 000 V, the electric field in the dielectric remains unchanged at 3. 04 X
10" V/m in the cases of S-V¢(i. e. suspending the irradiation side while applying voltage on the
other side) and Vs-S (i. e. applying voltage on the irradiation side while suspending the other
side) ; the maximum internal electric field strength decreases from 2. 1 X10" V/m to 1. 78 X 10" V/
m in the case of G-V (i. e. grounding the irradiation side while applying voltage on the other
side) , and increases from 2. 11X 10" V/m to 2. 50X 10" V/m in the case of Vs-G (i. e. applying
voltage on the irradiation side while grounding the other side). It is concluded that the grounding
area of polyetherimide sample can be increased under high working voltage, and the G-V voltage
applying mode can be used to reduce the risk of internal discharge.

Keywords: energetic electron irradiation; deep dielectric charging; grounding mode; internal

electric field intensity
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