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Research of the Micro— Thrust Measurement System with

mN — Level Based on LabVIEW

Liu Yuepeng, Zhou Lei, Ma Xin
100074, China)

Abstract: Aiming at the measurement problem of micro — trust on the satellite and spacecraft, a steady — state micro — trust

(Beijing Institute of Aerospace Testing Technology, Beijing

measurement system with mN—level was designed. The measurement principle of torsion pendulum was applied on the structure of
thrust stand. By the non— contact laser—displacement sensor, the drift angle of torsion arm was measured, which was combined with
the adjustable electromagnetic balance force to carry out the dynamic closed—loop control. The controller and collector of NI company
was used to the micro— thrust measurement system. The PID control algorithm and application software of measurement and calibra-
tion was developed on the LabVIEW platform to realize the mN—level micro— thrust measurement. The experiment was designed to
verify the system calibration performance by the upload and unload process of 3 times with a series of precise weights. The results
demonstrate that the micro— thrust measurement system is satisfied with the measurement range of 10~200 mN. In this analysis, the
calibration curve obtained by the least squares fit exhibits a good linearity and repeatability, and the data of upload is consistent with
the data of unload. The accuracy of measurement is 0. 31% , which is satisfied with the requirement of mN — level micro— thrust

measurement and ensures the stability and reliability of measurement.

Keywords: mN—level; Micro— thrust; Torsion pendulum; Closed—loop control; Electromagnetic force
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