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Abstract

The energy capture devices used by spacecraft in space are basically solar array. Although the
styles and structures are different, they are basically plate-shaped structures. The modal damping
in space is small. If no measures are taken to suppress the vibration, the small amplitude vibration
of these plate-shaped structures will last for a long time, which will affect the normal operation of
spacecraft. In this paper, the active vibration suppression of solar array is studied. Firstly, the
overall dynamic equation of the vibration suppression system of solar wing panel is determined
by dynamic modeling, and the vibration modes of each order of the model are obtained by using
HyperWorks. Then, the feedback control program is written by LabVIEW, and PID regulating pa-
rameters are set. Finally, the experimental model is built and the sensor/actuator is installed. The
vibration curve is compared with the simulation, and the simulation control parameters are re-
ferred. Set the actual control parameters, and compare the vibration suppression effect of simula-
tion and experiment. Through the comparison of simulation and experiment, it can be seen that
the active vibration suppression system can effectively suppress the vibration of the sailboard,
especially the micro amplitude vibration suppression effect is obvious.
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Figure 1. Excitation signal generator
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Figure 2. Waveform reading program
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Figure 3. PID control program
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Figure 4. Data saving program
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Figure 5. The model of solar panel is compared with the real object. (a) Sailboard model; (b) Vibration suppression proto-
type system of sailboard
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Table 1. Material parameter table of M4312-P1 and experimental sailboard
% 1. M4312-P1 KL AR S8k

Mk WY E(GPa)  H¥(Kg/m™3) AR L K J¥ (mm) % ¥ (mm) JEL P (mm)
IR IR 3 1960 0.33 660 480 1.5
M4312-P1 30 7450 031 43 12 0.3
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Figure 6. The first four modes of modal analysis of sailboard
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Table 2. Analysis of the first four modes of the sailboard by Hyperworks
= 2. Hyperworks S #TLAR BORT H A #x BY

Subcase Mode Frequency Eigenvalue Stiffness Mass
1 1 2.360480E+00 2.199684E+02 2.199684E+02 1.000000E+00
1 2 7.698756E+00 2.339919E+03 2.339919E+03 1.000000E+00
1 3 1.508856E+01 8.987843E+03 8.987843E+03 1.000000E+00
1 4 2.632507E+01 2.735890E+04 2.735890E+04 1.000000E+00
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Figure 7. Active vibration suppression front panel. (a) Front panel display excitation; (b) Front feedback control panel with
PID
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