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Reliability Analysis of Ion Thruster Considering Unexpected Electric Breakdown

LI Jing, FENG Jie, WANG Zitong, JIA Yanhui’
(Science and Technology on Vacuum Technology and Physics Laboratory, Key Laboratory of Space
Electric Propulsion Technology of Gansu Province, Lanzhou Institute of Physics, Lanzhou 730000, China)

Abstract: Aiming at the impact of unexpected electric breakdown on the reliability of ion thruster in service, firstly,
the failure impact and comprehensive risk assessment of unexpected electric breakdown are carried out, and then com-
bined with the sudden failure characteristics caused by unexpected electric breakdown, a reliability assessment model of
ion thruster based on impact model is established. Finally, taking the 20 cm Xe ion thruster as an example, the relationship
between the reliability of the ion thruster and the service time considering the unexpected electric breakdown is calculated
on the basis of collecting the historical data of the ground test. In addition, the coexistence of degraded failure caused by
grid system performance degradation and sudden failure caused by unexpected electric breakdown is comprehensively con-
sidered, and the overall reliability of ion thruster is analyzed and discussed.
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Fig. 1 Schematic diagram of monitoring current fluctuations

when unexpected electric breakdown occurs
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Tab. 1 Basic statistics of unexpected electric breakdown data of ion thrusters
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Fig. 2 Influence analysis of unexpected electric breakdown
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Fig. 3 Reliability analysis results for 20 cm Xe ion thruster

considering unexpected electric breakdown
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