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Fig. 2 The first order strain analysis of sailboard structure
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Tab.2 Modal analysis table of sailboard model

PRI/ By $A/Hz NIEE/(N-m ")
1 7.745260<107" 2.368273 10"
2 4.352426 7.478639<10°
3 4.583189 8.292687 X 10°
4 1.356748 X 10 7.267052>10°
5 1.399279x 10! 7.729798 X 10°
6 2.568914 10" 2.605307 % 10"
7 2.575381 10" 2.618441 10
8 3.906714 < 10" 6.025361 10
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experiment
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Active vibration suppression of intelligent piezoelectric material MFC on
solar array panel

LUO Hai-tao"*, WU Xing-yuan"*, LIU Guang-ming"*, FU Jia"*
(1.State Key Laboratory of Robotics, Shenyang Institute of Automation, Chinese Academy of Sciences (CAS),
Shenyang 110016, China; 2.Institutes for Robotics and Intelligent Manufacturing, Chinese Academy of Sciences,
Shenyang 110169, China; 3.School of Mechanical Engineering, Shenyang Ligong University, Shenyang 110159, China)

Abstract: In order to effectively solve the position and attitude interference problem of spacecrafts caused by the vibration of the
space solar array sailboard, further improve the flight control stability of satellites and orbiters and their own pointing accuracy
(earth and sun orientation) , a set of solar array active vibration suppression ground experimental system is designed. The active vi-
bration suppression mechanism of macro fiber composite (MFC) is studied. The optimal bonding area of MFC is determined by
the maximum modal strain energy theory. A PID self-tuning controller is designed, and the active vibration suppression experiment
of the solar array is carried out to verify the feasibility of the PID self-tuning control algorithm. In the experiment, the vibration sup-
pression in free vibration state, sinusoidal interference and white noise interference are studied respectively. The experimental re-
sults show that the free vibration tends to be stable for more than 40 s without active control. After adopting the active control
based on PID self-tuning algorithm, the free vibration of the sailboard can be stabilized within 3 s. In addition, the self-excited vi-
bration of the sailboard can be effectively controlled in 3~5 s under the above sinusoidal and random white noise signal interference
excitation, and the amplitude of the sailboard stabilized in the balance position before and after active control is reduced from 18 to
3 mm, and the vibration suppression efficiency is up to 6 times. In addition, through the Fourier transform of the time-domain sig-
nal, it can be seen from the spectrum curve that the vibration suppression effect is also very significant, the maximum response am-
plitude is reduced from 24 to 6 mm, and the vibration suppression efficiency can reach 4 times.

Key words: active control;solar array ; MFC; PID self tuning
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