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Active Vibration Control for a Large Annular Flexible Structure
Based on Voice Coil Actuators
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Abstract : Large annular flexible structures (LAFS) are typical antenna structures for satellites. Since these structures
can significantly enlarge antenna’s aperture and effectively improve the communication accuracy with minimum additive
mass, they have become the mainstream of large aperture antenna structures. However, they have some disadvantages, such
as low natural frequencies, low damping ratio and low stiffness so that they always suffer from low frequency and longtime
modal responses. Therefore, the vibration control of LAFS is very important. This study proposes a novel active vibration
control method based on a laser displacement sensor unit, a voice coil actuator and a PD-fuzzy control algorithm. The
measurable minimum displacement of the laser displacement sensor unit can reach 0.01 mm. The voice coil actuator
generates the displacement and driving force. Based on the feedback signal from the laser displacement sensor unit, the PD-
fuzzy control algorithm is used to control the voice coil actuator. A FEM model of the LAFS is established, and its
characteristics are analyzed. Meanwhile, an experimental system is set up. The results demonstrate that the novel active
vibration control method has a good performance. This active vibration control method can control vibration at ultralow
frequencies without additional stiffness.
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