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Threshold Measurement to Construct the Discharge Threshold Database for Materials for Space Use

HOJO Rikuto, 201A5056, Electrical and Space Systems Engineering Course,
Department of Space Systems Engineering, Kyushu Institute of Technology
Supervisor: Prof. TOYODA Kazuhiro

Charging and discharging of spacecraft is a serious threat that accounts for more than half of all spacecraft
failures. Following those situations, JAXA is developing the " The Design Standard for Spacecraft Charging
and Discharging (JERG-2-211)" to realize the reliability and certainty of spacecraft by understanding and
addressing the space environment that spacecraft will encounter. Thresholds, however, other than solar cell
paddles such as common components or new materials are not indicated. Therefore, the purpose of the research
was established as threshold measurement to construct the discharge threshold database for materials for space
use. Then, the discharge thresholds of common parts other than solar cell paddles, especially Kapton tape, as
samples were measured under various experimental conditions, and examined the individual differences in these
discharge thresholds, the charging sequence, vacuum exposure time, baking. Finally, we attempted to propose
an optimal charging sequence for conducting discharge threshold measurement tests on the same samples.
Experiments were conducted on each sample under 4 charging conditions (plasma reverse potential, beam
reverse potential, beam forward potential, and VUV reverse potential), and a discussion of the results led to the
conclusion that plasma reverse potential should be conducted 1st when discharge threshold measurements are

performed on the same sample under different experimental conditions in succession.
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