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Measurement of electrorheological fluid parameters
by acoustic reflection method
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2. Nanjing Vocational University of Industry Technology College of Aeronautical Engineering, Nanjing 210023, Jiangsu, China)

Abstract: Electrorheological Fluid (ERF) is a kind of novel intelligent material with adjustable physical parameters
under the action of an applied electric field. By applying different electrical voltages, the storage modulus, loss
modulus and loss angle of ERF change simultaneously. In this paper an acoustic impedance measuring system based
on ultrasonic (shear) wave reflection method is designed to measure such changes of ERF parameters. Furthermore,
the relationships between viscoelastic parameters obtained by acoustical impedance and electrical field intensity can
be determined and analyzed so as to realize accurate control for ERF. In addition, the processing technology
involved with electrode insulation is tested to explain its influence on measuring acoustic impedance and loss

modulus of ERF.
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Fig.1 Schematic diagram of acoustical test system
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Fig.3 Applied electric field strength versus acoustic reflection
coefficient modulus and phase
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Fig.4 Variation curves of storage modulus and tand of ERF
with applied electric field strength
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