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Abstract: lonic liquid thrusters emit droplets or ions under different modes. When the emitted particles
contain droplets and ions, the thruster is working in ion—droplet mixed mode. In this paper, the performance con-
trol of ion—droplet mixed mode was studied. The experiment of the ionic liquid thrusters was performed, the emis-
sion current was collected and the image of the liquid surface was taken. In order to avoid the interruption of the
experiment due to electrochemical reaction, a negative DC power supply was used. Combined with theoretical cal-
culation, the thruster was estimated to be working in the ion—droplet mixed mode in the experiment. The emission
current and flow rate of ion and droplet under different supply voltage are calculated. The results show that the

highest ion current proportion in the experiment is about 98.99%. Further calculation shows that thrust and specif-
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ic impulse increase with the increase of voltage, and efficiency decreases first and then increases with the in-

crease of voltage. In addition, by calculation, it is found that the reduction of specific charge generates the de-

crease of thrust, specific impulse and efficiency. With the volume flow rate of 2.8nL/s and the voltage range of

-3100~-3800V, the thrust range of the thruster is 6.66~12.54wN, and the specific impulse range is 187.48~

353.07s, and the efficiency range is about 6.02%~6.87%.

Key words: Space electric propulsion; Ionic liquid thruster; lon—droplet mixed mode; Performance con-

trol; Ton evaporation
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