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Progress of Studies of Giant Electro—rheological Fluids
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Abstract Giant Electro—Rheological (GER) fluids enjoy perfect rheological properties, which can not be fully explained by models of
conventional electro—rheological fluids. In order to improve performance of GER fluids, it is necessary to establish new models for GER
fluids based on their physical mechanism. In this paper, the progress of studies of different types of GER fluids is reviewed, including GER
fluids developed by nanoparticles coated with urea, polar molecule type ER fluids and the model of saturated orientational polarization of
polar molecule. Although great advancement is made in understanding the mechanisms of GER fluids by the current theoretical models,
they are all based on respective simplified assumptions and can not explain all phenomena satisfactorily, which has limited their general
applications. Besides the complexity induced by viscosity of liquids, dielectric properties of particles, characteristics of coating layer, polar
molecules, surface modification, temperature, concentration and other unknown factors are likely to play some roles.
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Fig. 1 Yield stress versus intensity of electric field.

The inserted chart shows electric current density
versus square root of the intensity of electric field
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