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Abstract — The extended Maxwell-Wagner polarization model is employed to describe the ER behavior of the
conducting particle ER suspensions, and solutions to the equation of motion are obtained by dynamic simulation. The
simulation results show the nonlinear ER behavior (At oc E”, n~1.5) of the conducting particle ER suspensions. The
response point, where shear stress reaches steady-state, is the point where stable break-up and rebuild of the chain-like structure of
particles reaches. Also, it shows the minimum of shear stress, which corresponds the start-up of random particle configuration.
The shear stress reaches plateau as particle volume fraction increases.
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Fig. 1. Schematic diagrams showing the geometries of the sheared
suspensions and sphere pairs. The bottom electrode is held fixed
and the top electrode is displaced in the x-direction. R; is the
center-to-center separation and 0 is the angle between the
line-of-centers and the applied electric field.
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Fig. 2. Increased shear stress as a function of strain at various elec-
tric field strength. Volume fraction ¢ = 0.3 and §" =0.01.
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Fig. 3. Conﬁguratlon of volume fraction ¢ = 0.3 suspension at E =
1.0 kV/mm and y* =0.01 for various strains (a) y=0, (b) y=0.2,
(¢) y=04, (d) y=0.6, () y=0.8, (f) y=1.0, (g) y=2.0 and
(h) y=3.0.
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Fig. 4. Increased dimensionless shear stress as a function of Mn num-
ber for volume fraction ¢ = 0.3 suspension.
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fitting. Data is for volume fraction ¢ = 0.3 suspension.
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(d) Mn=0.16, (¢) Mn=0.31, (f) Mn=3.1.
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