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On-Line Adjustments Based Optimization of Discharge
Chamber Parameters on Ion Thruster
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Abstract: In order to ameliorate the xenon ion thruster optimization method, multi—parameter optimization
setup was designed based on ring—cusp xenon ion thruster and on—line adjustments of design parameters of dis-
charge chamber were realized through stepping motors and electromagnet. Aspect ratio, intermediate magnet pole
position, main cathode position, etc were regulated while effects of parameters on discharge performance were
concluded. Optimized configuration and magnetic field were obtained after iterative experiments. Comparisons
have demonstrated that performance curve knee point of on—line adjustments is rearward than that of orthogonal
experiments, and discharge cost is lower as well in propellant utilization efficiency range of 80% ~ 90%. On-line
adjustments based optimization method greatly shortens the ion thrusters’ design cycles, reduces development
costs, and eliminates the defects of poor parameters consistency caused by breaking vacuum in traditional meth-
ods.
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Fig. 1 Analytical results of influence of magnetic field and

length on discharge chamber performance
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Fig. 2 Design parameters of discharge chamber
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Fig. 3 Schematic of multi-parameter optimization setup
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Fig. 5 Variable-parameters discharge chamber
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Fig. 6 Initial magnetic intensity distribution at discharge

chamber axis
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Fig. 8 Influence of cathode propellant flux on discharge
chamber performance
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