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Abstract: Aiming at evaluating the discharge parameter characteristics of super power Hall thruster, the
simulation and experimental study of the effects of discharge voltage and flow rate on the performance were car-
ried out to determine the discharge voltage and current condition matched best in the progress of thruster design.
The PIC numerical simulation model was established and the HET-450 high power Hall thruster test platform was
built. In view of the thruster discharge characteristics under variable voltage and flow rate, the distribution of
atomic density, electric potential, electronic temperature and the ionization and acceleration mechanism of

thruster are explored. Further, the discharge current and thrust are compared and analyzed in combination with
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the test. The results show that: with the discharge voltage increasing from 300V to 500V, the ionization efficiency

increased gradually, so the discharge current, thrust and anode efficiency are increasing, while continuing to in-

crease the discharge voltage will lead to the generation of overheating field, the enhancement of the interaction be-

tween ions and wall surface will lead to the recombination of ionized ions, the decrease of working medium utiliza-

tion and increase of wall loss, which is macroscopically manifested as the decline of anode efficiency. In addi-

tion, the simulated thrust and discharge current are in good agreement with the measured ones at the same work-

ing condition, indicating that the simulation model is suitable. At the discharge voltage of 500V and the anode

mass flow rate of 80mg/s, the thrust reaches 2.1N and the anode efficiency 60%, which meet the design require-

ments, indicating that the design is reasonable and effective.

Key words: Deep space exploration; High power electric propulsion; Hall thruster; Performance evalua-

tion; Discharge characteristics
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