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Abstract: The small thrust measurement research is performed to address the problem of small thrust values, difficult testing
and inaccuracy of measurement generated by electric thrusters on micro-nano-satellites. The mechanism model of 5~100 mN torsional
pendulum thrust frame sensing unit is established by using the principle of leverage and torque balance. The deflection performance
under different thrusts is studied, and the linear relationship between deflection displacement and thrust is derived. The ANSYS simu-
lation software is used to simulate the sensing unit and obtain the displacement clouds under different parameter conditions. The theo-
retical data and the simulation results are compared and analyzed, and the result shows that the structural design of the sensing unit is
reasonable.
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Fig.1 Schematic diagram of torsional pendulum thrust

measurement device
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Fig.2 Schematic diagram of deflection angle
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Fig.3 Force acting on twisted wire
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Table 1  Theoretical calculation results of force and
displacement
{71 F/mN HIBVPEBEGN  WHEAEA/mm
10 120 4.5
20 120 9.0
50 120 22.5
100 120 45.0
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Fig.4 Static simulation flow
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Table.2  Material properties of tungsten and aluminum alloy

s B/ (kgemm™)  ICHIE/MPa JAFALL  (RBUCE/MPa BUUIRIE/MPa 451 Rl RO Ik R !
R 2.5x10° 7100 0.33 69608 26692 2.3x107°
Bt ] 1.935%x107° 200000 0.3 166670 76923 1.2x107
3.3 Mgkl
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Fig.6 Mesh diagram of twisted wire
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Fig.7 Mesh diagram of torsional pendulum platform
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Fig.8 Mesh diagram of support frame
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Fig.9 Mesh division of overall structure
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different thrust
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Table.3 Comparison between theoretical values and

simulation results

e

S
wn LA gty o wonw S
iz 2%
10 4.5 5.2 15 1.2 73.3
20 9 9.8 8.8 5.8 35.5
50 22.5 25.2 12 17.4 22.6
100 45 47.2 4.8 32.2 28.4
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