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Development of a magnetorheological elastomer with self-sensing property and its
application to semi-active vibration control devices
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Magnetorheological elastomer (MRE) is known to belong to a class of smart
materials whose elastic properties can be varied by an externally applied magnetic field. In
addition to the property of the field-dependent stiffness change of the MRE, the electrical
resistance of the composite is also changed by the induced strain, thereby providing a new
self-sensing feature. The objective of this study is to develop a multi-layered MRE isolator having
self-sensing property. The electric resistance of a conductive elastomer can be changed by its
deformation. While the MRE works as a stiffness-variable spring element in the system, the material
also works as a sensor. By applying the magnetic field to the laminated MRE, the stiffness could be
changed. Furthermore, it was found that the elastomer could produce the signal that corresponded to
the frequency and magnitude of its own deformation.
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Fig.1 Model of particle contact
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Fig.2 Static electrical characteristic test system
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Fig.3 Voltage divider circuit for use with
conductive elastomer sensor
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Fig.5 Schematic of transmissibility measurement
setup
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Fig.6 Measurement results of static electrical
characteristics
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Fig.7 Comparison of the time history (30Hz
sinusoidal excitation)
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Fig.8 Frequency response of isolator system
using laminated MRE
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