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Target Energy Transfer from a Doubly Clamped Beam Subjected to the Harmonic
External Load using Nonlinear Energy Sink

A. Ebrahimi Mamaghani', H. Sarparast"’
! Young Researchers and Elite Club, South Tehran Branch, Islamic Azad University, Tehran, Iran.

Abstract

In this paper, we investigate the vibrational behavior of a double-beam doubly clamped beam subjected to
the harmonic external load with different amplitudes using a passive absorber. This system actually provides
a simple and localized model of marine structures stimulated by external fluid. For modeling of the beam,
the Euler-Bernoulli theory and for modeling of nonlinear energy sink, nonlinear springs and linear dampers
have been used. The system response is obtained by two analytical methods (complexification averaging
method) and numerical (fourth order Rang-Kuta method) and accordingly, the proper range of system and
absorber’s parameters are extracted to optimally reduce vibrations. In addition, the effects of system
damping, the effect of higher modes, quasi-periodic response regions and instability conditions on the
relative displacement and center of mass of the system response are investigated. The results showed that the
load thresholds for the occurrence of various phenomena such as the detached resonance frequency region
and the Hopf and saddle node bifurcations, the probability of occurrence of the jump phenomenon in the
system and the nonlinear adsorbent efficiency will change with the change of the adsorbent location.

Keywords: Doubly Clamped Beam; Passive Absorber; Nonlinear Vibration; Bifurcations; Jump.
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