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Abstract — Among various mechanisms for ER phenomena, the electrostatic polarization and conduction models were
known as the most promising theoretical models. However, many inherited defects have limited their uses for the devel-
opment of effective ER fluids. To resolve these problems, extended Maxwell-Wagner polarization model with Onsager
theory was developed. It was observed that the extended model resolved the problems, suggesting that the extended
model can be used for the development of effect ER fluids.
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Fig. 1. (a) Interaction between particles i and j in an applied elec-
tric field. R;; is the center-to-center separation and 9 is the
angle between the line-of-centers and the electric field. (b)
Particles i and j aligns with the electric field due to the attrac-
tion of dipoles.
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Fig. 2. The value of power n of tcE" as a function of E. at ¢,/
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