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Adaptive Fuzzy Sliding-mode Controller for
Hybrid Vibration Isolation Systems

YANG Li-hua', ZHU Shi-jian', LOU Jing-jun', LI Bang’

(1. College of Power Engineering, Naval Univ. of Engineering, Wuhan 430033, China ;
2. South Sea Engineering Design Institute of the PLA Navy, Zhanjiang 524005, Guangdong China )

Abstract : Aiming at the problem of poor vibration isolation effect of passive vibration isolators of mechanical equip-
ment in low frequency range, an electric- magnetic- mechanical conversion model for magnetostrictive actuators is estab-
lished, and an adaptive fuzzy sliding-mode control algorithm is proposed. The stability of the controller is proved by Lyapu-
nov method. Then, the control strategy and the magnetostrictive actuator are used in a hybrid vibration isolation system. The
simulation results show that in whatever conditions of single frequency excitation, multi-frequency excitation or random ex-
citation, the adaptive fuzzy sliding-mode controller has good dynamic characteristics and robustness. This property can also
be used to improve the isolation efficiency and broaden the vibration isolation frequency band of the hybrid system, and ef-
fectively reduce the force transmitted to the foundation of the mechanical equipment.
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