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Research on Multi—dimensional Sine on Random Disturbing Force
Reproduction Control of CMG
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(Institute of Vibration Engineering Research, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A method based on random power spectral density and sine amplitude control is proposed to cope with the difficulty in
reproducing the disturbing force caused by control moment gyroscopes during the operation of the aerospace structure in orbit in
ground tests. According to the disturbing force that needs to be reproduced, a sine on random mixed driving signal is generated
by the given random reference power spectral density and sine reference amplitudes to excite the control moment gyroscope
simulation structure. The measured response signal is separated, compared with the reference separately, and the driving signal
is corrected by the control algorithm until the response signal is consistent with the reference. The test result shows that the
response signal of the CMG simulation structure, namely the multi—dimensional disturbing force by CMG on the aerospace
structure, can be reproduced successfully. This article also proposes a new sine amplitude correction algorithm that achieves rapid
correction of the amplitude of the sine response signal through an exponential function.
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