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Discharge Characteristics of Metal Ion Plasma Thruster with Inner and OQuter Segmented
Anode Structure

LIU Wenzheng, JIANG Xitao, TIAN Jia, ZHANG Wenjun, XU Shuai, YU Jinliang
(School of Electrical Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: The metal ion plasma thruster is a type of thruster that generates a high ionization degree of metal ion plasma
by ablating the cathode metal material, and the directional jet is accelerated by the Hump peak to form thrust. In this paper,
a metal ion plasma thruster with a segmented anode structure (SA-MIPT) is proposed, which consists of a conical cathode,
a cylindrical insulating sleeve, and an annular segmented anode. Based on the metal ion plasma thruster, the effects of the
peak voltage maintenance time #1 and the absorption of electrons by the anode on the generation and ejection performance
of metal plasma were investigated. The research results show that when ¢ increases from 0.4 ps to 1.2 ps, the directional
propagation velocity, the ion current amplitude and the ratio of the ion current to the cathodic current of the plasma gener-
ated in the single-pulse discharge will increase by 1.7 times, 18 times, 15 times, respectively. In addition, the study find
that the method of reducing the exposed area of the anode or the series resistance of the anode side can effectively im-
prove the jetting performance of the plasma jet ejected from the nozzle of the thruster. When the inner anode width is
reduced from 2 mm to 0.1 mm, the peak ion currents generated by discharge and the corresponding G: value are increased
by 2.41 times and 2.66 times, respectively. When the anode width W=2 mm is unchanged, and the 1 MQ resistor is con-
nected in series on the inner anode side, the peak ion current and the corresponding G: generated by the discharge are
increased by 2.24 times and 2.52 times, respectively.

Key words: metal plasma jet; peak voltage maintenance time; electron absorption; plasma propulsion; ion current
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