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Abstract

This paper describes a arcjet thruster that is directly driven from high-voltage bus. Today, high-power electric propulsion attracts
attention for mass space transport; a high-power arcjet thruster is a promising option that allows effective mass transport with
reduced mission period. Moreover, next generation spacecraft would have 400-V buses, which enable effective transmit electric-
power transmission due to the use of lower current. Hence, 400-V bus direct drive of arcjet thrusters would simplify the thruster
systems by eliminating voltage converters and using lower-current cables. Thus, we focus on the angle of the cathode tip in
order to increase the discharge voltage. In this study, we evaluate the effect on discharge voltage and arcjet performance by
varying the cathode tip angle from 30° to 90°. Among the tested cathode, the tip angle at 60° yield the highest discharge voltage
of 74.1 V. However, in this case, the performance, a specific impulse, a thrust efficiency, and a thrust-to-power ratio, lower than
a=30°.
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