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Study on an Active Vibration Isolation System with Fuzzy PID
Control for Precise Machine Tool

HU Jun-ping, ZHENG Cong, LI Ke-jun, LIU Cheng-pei, HU Qian

(College of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract : Due to the fact that environmental vibration can reduce the processing accuracy of precise machine tool, a
giant magnetostrictive actuator was used as an executive mechanism to the double- stage vibration isolation system. A
dynamic model of the system was established. Since the machining process was complicated and changeable, the Fuzzy PID
control method was applied to the active vibration isolation system. By means of MATLAB/Simulink software, the
simulation model of the vibration isolation system was built. The isolation effects of passive vibration isolation, PID control
and Fuzzy PID control was compared. The simulation results show that the active vibration isolation system with Fuzzy PID
control has a better vibration isolation effect than the others. It”s settling time is shorter and isolation effect is better for low-
frequency signals compared with the passive vibration isolation. While compared with PID control, the Fuzzy PID control is
more adaptable to the system parameter change.
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