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Table 1 Fixed parameters of LO-NES system

Name Notation Value Unit
Mass of the LO M, 2 ke
Damping of the LO C, 8.94 N-s/m
Stiffness of the LO K, 1000 N/m
Free length of the NES springs L 0.1 m
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Table 2 Results of DE algorithm

Type  f, £ ¢ k, 1, R,/%
LVA - 0.02  0.0038 0.0181 - 28.26
NES  0.005 0.02 0.0041 0.4325 1.0193 27.06
NES  0.005 0.02 0.0039 0.0473 1.2342 28.26
NES  0.005 0.02 0.0038 0.0326 1.3828 28.26
NES 0.1 0.02  0.0039 0.0158 1.9606 27.20
NES 0.1 0.02 0.004 0.0157 1.9940 27.32
NES 0.1 0.02 0.0039 0.0156 1.9943 27.28
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Fig. 3 Amplitude decaying rate of with varied damping and spring
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OPTIMIZATION OF A NONLINEAR ENERGY SINK WITH
DOUBLE SPRINGS AND HARMONIC EXCITATION *

Wang Guoxu Ding Hu' Chen Liqun
(School of Mechanics and Engineering Science , Shanghai University , Shanghai 200444, China)

Abstract The optimization issue of a nonlinear energy sink (NES) with double springs and harmonic excitation is in-
vestigated. The dynamic equation of a linear oscillator (LO) with the NES is established, and the system response is cal-
culated by the Runge-Kutta method. The optimization goal is to minimize the maximum steady-state displacement ampli-
tude of the LO in the frequency domain. The differential evolution algorithm and the parameter analysis method are used
to optimize the parameters of the NES, and the optimized results are compared with those of the linear vibration absorb-
er. The results remonstrate that the range of the spring stiffness of the NES can be quite large for decent vibration attenu-
ation effects. The optimal parameter region and frequency response of the NES are greatly influenced by the excitation

amplitude.

Key words vibration control, nonlinear energy sink, harmonic excitation,  differential evolution algorithm
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