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Research and simulation on a method for
automatic mass balancing of a 3-aixs
attitude control test bed

DAI Lu, JIN Guang

(China Institute of Fine Optical Mechanism and Physics,
Chinese Academy of Sciences, Changchun 130033, China)

Abstract: A 3-axis attitude control test bed is easily interrupted by
the disturbance torque introduced by the misalignment between the
barycenter and the rotating center of the air bearing when performing
ground simulation experiments, thus reducing the experiment
trustworthiness. The existing auto mass balancing methods lack of
accuracy and quickness, therefore, a fast auto mass balancing
method was developed in this paper which can accurately estimate
and compensate the disturbance torque in steady state of the dynamic
system. The method can guarantee a near zero disturbance torque
environment for spacecraft ground attitude control physical
simulation experiment. The models for the disturbance torque and
attitude control test bed were established based on the momentum
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J Tsinghua Univ (Sci & Tech), 2011, Vol. 51,

8 9/25
No. 8 1063-1071

130033)

compensating method being given and also with the auto mass
balancing system hardware being described. An experiment was
performed to illustrate the method efficiency to show that the
disturbance torque can rapidly be reduced from 10 mNm level to less
than 1 mNm level, which meets the need of spacecraft ground

attitude control simulations.
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