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Tab.4 Comparisons between the mean square responses of LISDS and other vibration mitigation models
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isolator with relative acceleration-relative velocity control

Parameter optimization and performance analysis of vibration mitiga-
tion systems with inertia and lever components

ZHOU Zi-bo*, SHEN Yong-jun'®, XING Haijun'?, WEN Shao-fang', YANG Shao-pu**
(1.State Key Laboratory of Mechanical Behavior and System Safety of Traffic Engineering Structures, Shijiazhuang Tiedao Uni-
versity, Shijiazhuang 050043, China; 2.School of Mechanical Engineering, Shijiazhuang Tiedao University, Shijiazhuang
050043, China)

Abstract: Inertia and lever components are both force amplification elements in essence, and show excellent performance in the
field of vibration control. In order to improve the vibration mitigation performance, two new vibration systems with amplifying
mechanisms based on ISD (Inerter-Spring-Damper) structure are designed, and the vibration mitigation effects are studied in detail
when the models are subjected to external excitation. Firstly, the dynamic equations are established according to Newton's second
law and the analytical solutions of the systems are obtained. It is found that there always exist fixed points independent of the damp-
ing ratio in the normalized amplitude-frequency curves. The optimal parameters are respectively obtained based on the H.. and H,
criteria. In addition, the influences of the inerter-to-mass ratio and amplification ratio on the vibration performances are studied. It
could be found that the peak values of amplitude-frequency curves are reduced and the distance between two resonance frequencies
is broadened when the inerter-to-mass ratio and amplification ratio are increased within a certain range. The correctness of the ana-
lytical results is verified by the comparison with numerical simulation. Compared with other systems under harmonic and random
excitations, the results show that the presented vibration mitigation systems can greatly reduce the resonance amplitude and broad-

en the frequency band, and have much better vibration performance.
Key words: vibration control; inerter; lever component; force amplification elements; parameter optimization
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