Accepted Manuscript

Impact based wideband nonlinear resonating metamaterial chain

A. Banerjee, E.P. Calius, R. Das

PII:
DOI:
Reference:

To appear in:

Received date :

Revised date :

Accepted date :

Please cite this article as: A. Banerjee, E.P. Calius, R. Das, Impact based wideband nonlinear
resonating metamaterial chain, International Journal of Non-Linear Mechanics (2018),

S0020-7462(18)30077-5
https://doi.org/10.1016/j.ijnonlinmec.2018.04.011
NLM 3007

International Journal of Non-Linear Mechanics

6 February 2018
16 April 2018
27 April 2018

https://doi.org/10.1016/j.ijnonlinmec.2018.04.011

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the

content, and all legal disclaimers that apply to the journal pertain.



https://doi.org/10.1016/j.ijnonlinmec.2018.04.011

Impact based wideband nonlinear resonating metamaterial chain

A. Banerjee'?, E.P.Calius?, R. Das’

"Department of Mechanical Engineering, University of Auckland, Auckland 1010, New
Zealand

2Callaghan Innovation, Auckland 1052, New Zealand

*Corresponding author: aban991(@aucklanduni.ac.nz, abanerjee24(@gmail.com

Authors’ information

Arnab Banerjee:

PhD student, Department of Mechanical Engineering, The University of Auckland, 20 Symonds
Street, 1010, Auckland, New Zealand

Research Associate, IIT Kanpur, India

email: aban991@aucklanduni.ac.nz, abanerjee24@gmail.com

Emilio P. Calius

Senior Scientist, Advanced Materials, Callaghan Innovation, 24 Balfour Rd, Parnell, Auckland 1052,
Auckland, New Zealand

email: emilio.calius@callaghaninnovation.govt.nz

Raj Das

Associate Professor, Sir Lawrence Wackett Aerospace Research Centre, School of
Engineering, RMIT University, GPO Box 2476, Melbourne, VIC 3001, Australia

email: raj.das@rmit.edu.au

Abstract

Due to the out of phase vibration of the internal units, unusual frequency dependent extreme
properties, such as negative effective mass, can be perceived in a metamaterial. However, the
performance of the linear metamaterial is limited to a narrow bandwidth due to the
dependency on linear resonance. In this paper, this main limitation of the metamaterial is
addressed by introducing the piecewise linear impacting oscillator at the mass-in-mass
resonating unit. The impacting system dissipates energy and consequently attenuates the
vibration of the main structure due to the counteraction of the external excitation by the
resulting impulse force. Attenuation bandwidths can be increased in higher and lower
frequency side for impact metamaterial as it can attenuate the two transmission peaks. In the
lower frequency side attenuation bandwidth can be increased 50% and in the higher frequency

side it theoretically becomes infinite. Therefore, impacting metamaterial can be considered as
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