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Numerical simulation and DFF measurement of \ion
thruster-accelerator.grid erosion depth
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JIANG Zhi-gue', GU-Zuo®; L1 Juan®
(1. School of Asstronautics,
Beijing Universty of Aeronauties and Astronautics, Beijing 100083, China;
2. Lanzhou Institute of Physics, Lanzhou, 730000, China)

Abstract : _Particle smulation of ion thruster grids was carried out via particlein-cell
(PIC) method and numerical method for calculating the erosion depth of the accelerator grid
downstream surface was developed. Xenon was used as propellant and Molybdenum was
used as grid material. Monte Carlo method was adopted to s mulate the charge exchange col-
lisons between Xenon ions and atoms. Distribution of eroson depth of the downstream sur-
face of accelerator grid was obtained, and the erosion pattern agreed with the* pits and
grooves’ erosion pattern. Depth from focus(DFF) method was used to measure the erosion
depth of the downstream surface of the accelerator grid and comparison between the meas
ured and calculated eroson depth was carried out.

Key words: aerospace propulsion system; grids; eroson; sputtering;
depth from focus (DFF)
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Fig.1 Vacuum test system of ion thruster
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Tablel Geometric parameters of the optics

re/ mm 0. 955
rac/\mm 0.65
tee/ MM 0.4
ta/ Mm 0.5
lg/ mMm 0.44

2
Table 2 Working parameters of the ion thruster

Vel V 1200
Vol V - 400
Val V 30
ma/ 10" % (kg- s %) 1.09
1o/ MA 700
5 6

Fig.5 Hectric potential contours
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