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Abstract

A nonlinear magnetic vibration absorber is presented and used to control vibration of a three—storey structure. A
distinctive feature of the absorber concerns its versatility for tuning the linear and nonlinear stiffness coefficients,
depending on simple geometric design parameters such as the distance between fixed magnets and the moving one.
In particular, the absorber can be set either as a nonlinear tuned vibration absorber, a nonlinear energy sink, or a
bistable tuned vibration absorber, according to whether the linear stiffness term is positive, vanishing, or negative.
The response of the primary structure and the vibration mitigation are investigated in the cases of impulsive shock,
free vibration with imposed initial displacement, and single frequency excitation. Significant reductions of the primary
structure vibrations are obtained for the three cases investigated, showing the ability of using a vibration absorber
only relying on magnetic forces for passive control. The detailed comparisons of the absorbers performance show
that, in this case study, no general guidelines can be easily deduced for selecting one of the three tunings for a
nonlinear absorber. Depending on the excitation, the vibratory levels, and the frequency content of the excitation,
the three configurations show advantages and drawbacks that are discussed.
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1. Introduction

In the civil engineering field, vibration control devices are ever more required to face dynamic excitation
such as wind load and ground motion acceleration. Several studies and applications concern the Tuned Mass
Damper (TMD), which consists in a linear device added to a primary structure and tuned to one resonant
mode. Early studies were conducted in [1-3], and the main parameter optimisation criteria are based on
the minimization either of the transfer function maximum or of the energy [4, 5], as well as on the pole
location [6, 7]. The effectiveness of one or multiple TMD added on single or multi degree of freedom systems
subjected to harmonic, random, and seismic excitations has been studied in [8-12]. Among the experimental
devices, recent studies deal with TMD based on the eddy currents damping effect, [13-17].

The performance of the TMD is very effective in the case of linear systems and has been proven to be
a very reliable passive mitigation device in a large number of contexts. However it is known to bear some
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