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Abstract: The micro radio frequency (RF) ion thruster is one of the international research hotspots in the field of micro-e-
lectric propulsion because of its simple structure, long lifetime, large thrust range and quick response. The performance of
RF ion thruster is closely related to the characteristics of plasma in discharge chamber. To this end, a fluid model of induc-
tively coupled plasma in micro RF ion thruster with low pressure and small size was established. A multi-physical coupling
simulation involving electromagnetic field, flow field and chemical reaction concentration field was carried out. The varia-
tions of characteristic parameters of plasma with propellant pressure, absorption power, RF frequency and coil turns were
studied. The results show that the propellant pressure and the absorption power are the main factors to regulate the perform-
ance of micro RF ion thruster. This study lays a good foundation for comprehensively regulating the performance of micro RF
ion thruster.

Keywords: micro radio frequency( RF) ion thruster; inductively coupled plasma(ICP); fluid model; multi-physical cou-

pling; discharge parameters
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Fig. 2 Two-dimensional axisymmetric model
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Table 1  Physical properties of each part of the material

st b at 1e 1 < Fol a/
structure materials M, r (S/m)
discharge
1SCHaTEe quartz 1 4.2 1x107"
chamber
coils copper 1 1 6x10’
vacuum - 1 1 0
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3 etXes=e+Xe -8.315 from cross section
4 etXe=2e+Xe+ 12.13 from cross section
5 etXes=2et+Xe+ 3.8 from cross section
6 XestXes=e+Xet+Xe+ - 3.011x10° m*/
(s » mol)
7 Xes=Xe - 9.49%x107/s
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