Author’s Accepted Manuscript —

INTERNATIONAL JOURNAL OF

NON-LINEAR
MECHANICS

Vibration energy harvesting from impulsive
excitations via a bistable nonlinear attachment

Sandra Chiacchiari, Francesco Romeo, D. Michael
McFarland, Lawrence A. Bergman, Alexander F.
Vakakis

i Lo
www.elsevier.convlocate/nim

PIIL: S0020-7462(17)30262-7
DOI: http://dx.doi.org/10.1016/j.ijjnonlinmec.2017.04.007
Reference: NLM2827

To appear in:  International Journal of Non-Linear Mechanics

Received date: 26 August 2016
Revised date: 27 February 2017
Accepted date: 4 April 2017

Cite this article as: Sandra Chiacchiari, Francesco Romeo, D. Michae
McFarland, Lawrence A. Bergman and Alexander F. Vakakis, Vibration energy
harvesting from impulsive excitations via a bistable nonlinear attachmen

International Journal of Non-Linear Mechanics
http://dx.doi.org/10.1016/j.1jnonlinmec.2017.04.007

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/nlm
http://dx.doi.org/10.1016/j.ijnonlinmec.2017.04.007
http://dx.doi.org/10.1016/j.ijnonlinmec.2017.04.007

Vibration energy harvesting from impulsive excitations
via a bistable nonlinear attachment

Sandra Chiacchiari®*, Francesco Romeo®, D. Michael McFarland®,
Lawrence A. Bergman®, Alexander F. Vakakis®

2 Department of Structural and Geotechnical Engineering, Sapienza University of Rome,
Rome 00184, Italy
bCollege of Engineering, University of Illinois at Urbana—Champaign, Urbana, Illinois
61801, USA

This paper is in honor of the 70th birthday of Profs. Giuseppe Rega and Fabrizio Vestroni

Abstract

A vibration-based bistable electromagnetic energy harvester coupled to a di-
rectly excited primary system is examined numerically. The primary goal
of the study is to investigate the potential benefit of the bistable element
for harvesting broadband and low-amplitude vibration energy. The consid-
ered system consists of a grounded, weakly damped, linear oscillator (LO)
coupled to a light-weight, weakly damped oscillator by means of an element
which provides both cubic nonlinear and negative linear stiffness compo-
nents and electromechanical coupling elements. Single and repeated impulses
with varying amplitude applied to the LO are the vibration energy sources
considered. A thorough sensitivity analysis of the system’s key parameters
provides design insights for a bistable nonlinear energy harvesting (BNEH)
device able to achieve robust harvesting efficiency. This is achieved through
the exploitation of three BNEH main dynamical regimes; namely, periodic
cross-well, aperiodic (chaotic) cross-well, and in-well oscillations.
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