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Linear Spectra Reduction of Flexible Base Vibration Isolation
System Based on Chaotification Method

ZHANG Zhen-hai, ZHU Shi-jian, LI Hai-tao

( Institute of Noise and Vibration, Naval University of Engineering, Wuhan 430033, China )

Abstract : Linear spectra in the radiation noise of marine vessels are the main characteristic signals which can be
detected, tracked and identified by enemy’ s passive sonar. Hence, reduction of the linear spectra can effectively improve the
acoustic stealth of marine vessels. However, traditional isolation methods can not remove the linear spectra components in
the vibration isolation systems (VIS) of on-board machinery. In this paper, a feedback chaotification method is proposed for
reduction of the linear spectra. The method of separation and chaotification of the feedback parameters is used. Through
adjusting and optimizing the controller’ s parameters, the VIS of the flexible base can yield steady chaos under harmonic
excitation. This steady chaos can alter the structure of the frequency spectra transmitted from the VIS to the vessel. So, the
frequency spectrum structure of the radiation noise of the vessel is also changed. In this way, the linear spectra in the
radiated noise can be reduced effectively. Numerical simulations are carried out and the results confirm the effectiveness of

this method.
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