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Analysis of the Effect of Base Stiffness on Control Performance of
Passive-active Vibration Isolation Systems
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( 1. Institute of Noise and Vibration, Naval University of Engineering, Wuhan 430033, China;
2. National Key Laboratory on Ship Vibration and Noise, Wuhan 430033, China )

Abstract : The isolation performance of the passive-active vibration isolation system on a flexible base is investigated.
The flexible base is simplified as a mass element connected to a spring with large stiffness. The 3-DOF model of the passive-
active vibration isolation system on the flexible base is established and the corresponding dynamic equation is developed.
The transfer functions of primary path and secondary path are derived in the frequency domain. Combined with FXLMS
adaptive algorithm, the model of the vibration isolation system is built by means of Matlab/Simulink software. The multi-
frequency sinusoidal exciting force containing white noise is added to the system for active vibration isolation analysis.
Influences of the base stiffness on the amplitude- frequency characteristics of the transfer functions of the primary and
secondary paths, vibrational spectral line control performance and active control force are analyzed. It is found that large
base stiffness is beneficial for improving vibrational spectral line control performance and reducing active control force
demand.
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