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Abstract: Unexpected breakdown of ion thruster affects its reliability in satellite orbit application. In order
to reduce the frequency of unexpected breakdown between the thruster housings and the screen grid potential ,
while considering the thermal design of the thruster, three design options were proposed, the housing unexpected
breakdown suppression scheme verification test system was built.The results of the study show that the accumula-
tion of charge on the surface of the insulation is the main cause of unexpected breakdown, with plasma and gas
leakage being secondary causes. The unexpected breakdown frequency of the housing increases with the increase
of power, the breakdown frequency slowly rises from 1.9 times/h to 3.3 times/h under 3kW, over 3kW, the break-
down frequency quickly rises to 6.9 times/h. The best suppression scheme was determined through test verifica-
tion, after optimization, the frequency of unexpected breakdown was reduced from the previous 3.3 times/h to
0.05 times/h at 3kW and from 6.9 times/h to 0.21 times/h at 5SkW, and met the thermal design requirements of the

thruster. The key performance parameter deviation of the thruster was less than 3% in 240h performance tests. Un-
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expected breakdown of ion thrusters was effectively reduced.

Key words: lon thruster; Housings; Unexpected breakdown; Thermal design; Insulation breakdown
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Fig. 1 Ion thruster photo
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Fig.2 Traces of unexpected discharge on the ion thruster

housing
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Fig.3 Schematic diagram of power system for ion thruster
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Fig. 4 Different unexpected discharge suppression schemes for ion thrusters
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Table 1 Operating parameters

Mode Power/W Screen voltage/V Beam current/A Anode current/A Discharge voltage /V
TLOI~TLO2 250~380 420 0.3~0.5 4~27 24~30
TLO3 470 630 0.5 4~27 24~30
TLO4 528 630 0.6 4~27 24~30
TLO5 650 630 0.7 4~27 24~30
TLO6~TLOS 780~970 840 0.7~0.9 4~27 24~30
TLO9 1080 840 1.0 4~27 24~30
TL10~TL14 1200~1620 840 1.1~1.5 4~27 24~30
TL15~TL16 1760~1930 1050 1.4~15 4~27 24~30
TL17 2050 1050 1.6 4~27 24~30
TL18~TL20 2150~2400 1260 1.7~1.9 4~27 24~30
TL21~TL22 2830~2910 1260 1.9~2.0 4~27 24~30
TL23 3106 1260 2.1 4~27 24~30
TL24 4000 1260 2.95 4~27 24~30
TL25 5020 1420 3.68 4~27 24~30
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