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Simulation Researches on the Pulsed Plasma Thruster with Tongue-Shaped and
Flared Electrodes

CHENG Xiaoyan, LIU Xiangyang, HUANG Qitao, WU Zhiwen, XIE Kan, WANG Ningfei

(School of Aerospace Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Pulsed plasma thruster (PPT) is a promising electric propulsion device with the advantage of high specific impulse
and light quality. This paper studied a mathematical model of the pulsed plasma thruster with tongue-shaped and flared electrodes.
The results of simulation are closer to the experiment. It also simulated the performance of the pulsed plasma thruster with different
structures of electrodes. It is possible to conclude that different electrodes affect the performance of the pulsed plasma thruster.

Key words: pulsed plasma thruster; electro-mechanical model; electrode structure; mathematical simulation
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The Research Progress in the Micro-Cathode Arc Thruster

GENG Jinyue', XIONG Zichang’, LONG Jun', SHEN Yan', LIU Xuhui', CHEN Jun'

(1. Beijing Institute of Control Engineering, Beijing 100094, China;

2. School of Astronautics, Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: A new micro electric propulsion, micro-cathode arc thruster (WCAT), is introduced. The nCAT is based on the
vacuum arc process where an arc flows through a medium between two electrodes. The high ionized plasma is produced by the
cathode spot ablation and then spell out to produce the thrust. The magnetic field is applied to focus the plasma plume and increase
the specific impulse. A lot of researches on the pnCAT have been conducted in the foreign institutes, and the pCAT has been verified
on orbit in USA. In China, Beijing Institute of Control Engineering (BICE) has made breakthroughs in the key technologies
including uniform ablation on the cathode, low voltage discharge, magnetic field design, etc. The influences of magnetic fields on
the thruster are studied by experimental measurement. And the numerical simulations are conducted to obtain the plasma information
in the thruster and plume region and study the work process and mechanism. The research will lay the foundation for engineering
applications.

Key words: micro cathode arc thruster; research progress; experimental measure; numerical simulation
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