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Measurement of Discharge Thresholds for Space Materials under
Diverse Test Conditions and Establishment of Test Methods
By HOJO Rikuto
Space Systems Engineering Course, Department of Engineering, Kyushu Institute of Technology
Supervisor: Prof. TOYODA Kazuhiro

Electrostatic charging and discharging of spacecraft is a serious threat, accounting for more than half of all
spacecraft anomalies. To address this issue, the Japan Aerospace Exploration Agency (JAXA) has established
the “Spacecraft Charging and Discharging Design Standard (JERG-2-211),” aiming to ensure spacecraft
reliability and mission assurance by understanding and mitigating the space environment encountered by
spacecraft. Although this standard includes discharge threshold data for solar array paddles, it does not cover
common components or newly developed materials.

In this study, polyimide tape was used as a test specimen, and discharge thresholds were measured under
four charging conditions: plasma inverted gradient, electron beam inverted gradient, electron beam natural
gradient, and ultraviolet inverted gradient. The effects of sample-to-sample variation, charging sequence,
vacuum exposure time, baking treatment, and low-temperature environment were investigated. Furthermore,
we attempted to propose an optimal test method and charging sequence for conducting consecutive discharge
threshold measurements on the same specimen.

Based on the results, the optimal test method was determined to be adjusting the bias voltage while keeping
the irradiation power and duration constant. The optimal charging sequence was found to be: (1) plasma inverted
gradient, (2) electron beam inverted gradient, (3) electron beam natural gradient, and (4) vacuum ultraviolet

inverted gradient.
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