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Research Progress on the Working Mechanism of Ionic Liquid Electrospray Thrusters

CHEN Yuxiang, CHENG Yufeng, ZHANG Jinrui, ZHANG Guangchuan,
TANG Haibin, WANG Weizong
(School of Astronautics, Beihang University, Beijing 102206, China)

Abstract: Tonic liquid electrospray thrusters are easy to miniaturize, and have the characteristics of high specific
impulse and precise thrust accuracy. They are suitable for small satellites, space gravitational wave detection, etc., and
possess great potential for development. The understanding and study on the working mechanism of electrospray not
only are supportive of the engineering applications of ionic liquid electrospray thrusters, but also lay a foundation for
their further development in the future. Therefore, in this paper, the research progress of the working mechanism of
ionic liquid electrospray thrusters is overviewed. First, the development history and current situation of electrospray
thrusters are reviewed. Then, taking the three basic working processes of ionic liquid electrospray thrusters as the
starting point, the basic theories and research status of the cone jet formation and emission mechanism, the beam
modes and extraction characteristics, and the plume neutralization mechanism are introduced and summarized. Finally,
prospects are proposed for ionic liquid electrospray thrusters on the future research direction of their working
mechanism and the development directions of their engineering applications.
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Fig. 1 Working principle of ionic liquid electrospray thrusters
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Fig. 2 Prototypes of the array-type ionic liquid electrospray thruster
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Fig.3 Prototypes of the ionic liquid electrospray thrusters developed by the research institutions in China
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Fig.4 Three working processes of an ionic liquid

electrospray thruster: cone jet, beam, and plume
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