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Abstract: Compensation of the non—gravity dumping at high continuum speed with high accuracy for gravi-
tational gradiometry satellites is one of the most important techniques to realize fine gravity field measurement, it
can directly influence the success of the mission. Aiming at the application requirement of gravitational gradiome-
try satellites for electric propulsion system with the ability of wide-range and continuous variable—thrust during
orbit flight, thrust regulation characteristic of 10cm xenon ion thruster was analyzed. Based on it, the thrust regu-
lation tests were performed by adjusting the anode current, the magnet current and the propellant flow rate of the
anode, and other high sensitive response parameters about thrust. The ability of wide-range and continuous vari-
able—thrust of 10cm xenon ion thruster was evaluated, and its performance of thrust regulation and change rule

over range 1mN ~ 20mN were obtained. The results showed that the 10cm xenon ion thruster can realize continu-
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ous variable—thrust within the range of 0.98mN ~ 20.29mN over the input power range of 100W ~ 597W, specific

impulse varies 175s ~3500s, and the thrust resolutions accuracy is better than 50N under the condition of us-

ing the ground power supply and air supply equipment. Above research will certainly provide foundation to estab-

lish thrust control mathematical model and control algorithm of 10cm xenon ion electric propulsion system.

Key words: 10cm xenon ion thruster; Thrust; Characteristic analysis; Experiment research; lon pro-

duction cost; Propellant utilization efficiency
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Fig.1 Working process of 10cm xenon ion thruster
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Fig. 3 Specific impulse and efficiency versus thrust of 10cm

xenon ion thruster
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Fig. 4 Anode current versus thrust of 10cm xenon ion thruster
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Fig.5 Anode flow rate, anode current and magnet current versus thrust of 10cm xenon ion thruster
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Fig. 6 Ion production cost versus propellant utilization efficiency of 10cm xenon ion thruster
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