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Characteristics of electromagnetic constant force
for micro—thrust measurement
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Abstract: Micro—thrust measurement device based on torsion pendulum structure is a common method for
micro —thrust measurement of space micro—thruster. Aiming at the calibration problem in micro —thrust
measurement, the electromagnetic force constant characteristic based on voice coil motor was studied. The
composition and function of the voice coil motor and its calibration application in micro —thrust were
introduced. The distribution of magnetic field in voice coil motor and the variation of electromagnetic
force under the control factors of coil current, relative distance between coil and magnet were analyzed.
An experimental system of constant force characteristics of micro—electromagnetic force was built. Based
on the weighing method of high precision electronic balance, the precise electromagnetic force was
obtained. With the criterion of electromagnetic force error less than 5%, the stable force output of voice
coil motor was obtained, which will lay the foundation for the micro —thrust calibration of torsion
pendulum.
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Fig.1 Thrust measurement device of micro—thruster based on

torsion pendulum structure
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Fig.2 Voice coil motor composition

EDICHE T30 8 v, 3 RS R B ] E A
R LRI 1 E e A L, FL R B T R i 2
EEBR RS =) L S R T N B u B S s R AU R+
ARG ARG TR E o th TAERAHE IR, — B 2
bR E A2 LR R, 25 T B R L ) R
T BT BT A A RN, DL Rl i i T
BAES R

Electrical
source

[ | E
Beam

Pl 3 35 T Pl A 2 ol A i 2 (ORF R 1))

Fig.3 Micro—thrust torsion measuring device based on

voice coil(top view)
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Fig.5 Force direction on electric coil
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Fig.6 Simulation results of electromagnetic force under coil current

and relative distance
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Fig.9 Experimental results of electromagnetic force under coil
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