Accepted Manuscript

On the properties of magnetorheological elastomers in shear mode: Design,

fabrication and characterization

Ashkan Dargahi, Ramin Sedaghati, Subhash Rakheja

PII: S1359-8368(18)31147-8
DOI: 10.1016/j.compositesb.2018.09.080
Reference: JCOMB 6050

To appearin:  Composites Part B

Received Date: 11 April 2018
Revised Date: 20 September 2018
Accepted Date: 24 September 2018

compossies

Please cite this article as: Dargahi A, Sedaghati R, Rakheja S, On the properties of magnetorheological
elastomers in shear mode: Design, fabrication and characterization, Composites Part B (2018), doi:

https://doi.org/10.1016/j.compositesb.2018.09.080.

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.compositesb.2018.09.080

On the Properties of Magnetor heological Elastomersin Shear Mode:

Design, Fabrication and Characterization

Ashkan Dargahff, Ramin Sedaghalt¥, Subhash Rakhefa

Department of Mechanical, Industrial and Aerosfaegineering, Concordia University, Montreal, QC HB®8, Canada

aa_dargah@en(:s.concordia.%zaamin.sedaghati@concordirsl.&asubhash.rakheja@concordir;l.ca
Abstract

Magnetorheological elastomers (MRES) are novelsclals magneto-active materials comprised of micriaees
ferromagnetic particles impregnated into an elastionmatrix, which exhibit variable stiffness andnaping
properties in a reversible manner under the apjitaof an external magnetic field. Characterizataf highly
complex behavior of these active composites israldmental necessity to design adaptive devicesdbasehe
MREs. This study is mainly concerned with in-depperimental characterizations of static and dyegmoperties
of different types of MREs using methods defineddlated standards. For this purpose, six diffetgmes of MRE
samples with varying contents of rubber matrix afedromagnetic particles were fabricated. The static
characteristics of the samples were experimentalluated in shear mode as a function of the magflak
density. The particular MRE sample with highesthinparticles content (40% volume fraction) was chofe
subsequent dynamic characterizations under braagesashear strain amplitude (2.5-20%), excitatieqfency
(0.1-50 Hz) and applied magnetic flux densitiegdl5@ mT). The results revealed nearly 1672% increatee MRE
storage modulus under the application of a magrikticof 450 mT, which confirms the potential ofetmovel

fabricated MRE for control of vibration and noiseviarious engineering applications.
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1. Introduction

Elastomers are rubber-like solids with viscoelagtioperties, which are widely used as reliable emst-effective
passive damping treatments for attenuation of n@ied vibration in many engineering applications.ctsu
elastomers, owing to their fixed parameters, ar@wkn to be effective in a limited frequency range.
Magnetorheological elastomers (MRES) are a classnafrt composite materials, which exhibit reveesénhd rapid
variations in their dynamic properties under theli@ation of an external magnetic field. MREs ammprised of
micron-sized ferromagnetic particles prearrangedgimpended into an elastomeric matrix. Owing tar trepid
response [1], the elastic moduli of these flexi@art composites can be effectively controlledeany real-time in
response to varying external excitations. The MBS provide greater potential for suppressiorvitsiration in an
active manner in a wider range of frequencies [2Mdreover, MREs exhibit additional desirable feas, such as

low power requirement, fail-safe character, ingérigi to contaminants and no sealing issues (aseggly
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