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Abstract — The extended Maxwell-Wagner polarization model is employed to describe the ER(Electrorheological)
behavior of bi-dispersed ER suspensions, and solutions to the equation of motion are obtained by dynamic simulation.
Under the same particle volume fraction, it is found that the dynamic yield stresses of uniform size suspensions do not
depend on the particle size. Compared with uniform size suspensions, the dynamic yield stress is reduced for ER fluids
consisting of two kinds of particles with different sizes. Compared with the dynamic yield stress behavior, for 7 =0.01
the shear stress shows different behaviors depending on the particle sizes and the raio of different size particles. The
simulation results show the nonlinear ER behavior (At oc E", n~ 1.55) of the conducting particle ER suspensions.
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Fig. 1. Schematic diagrams showing the geometries of the sheared
suspensions and different size 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 elec-
tric field.
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Fig. 2. Increased shear stress as a function of strain at various par-
ticle volume ratios (small/large particles): a) 7" = 0.0001 and
b) 7" =0.1. Volume fraction ¢ =0.3 and E = 1.0 kV/mm.
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Table 1. Average shear stress and standard deviation for simulations
of 3 initial configurations at strain = 10, volume fraction ¢ =
0.3 and E = 1.0 kV/mm

average shear stress + standard devaition (Pa)

ratio =1 ratio = 2/3 ratio=0
7" =0.0001 1.899+0.014 1.257+0.042 1.913+0.063
7 =0.1 3.899+0.125 3.309+0.166 6.927+0.191
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Fig. 3. Configurations of volume fraction ¢ = 0.3 suspensions at E =
1.0 kV/mm and " =0.0001 (a) particle volume ratio = 1 and
y=0, (b) particle volume ratio=1 and y=10, (c¢) particle vol-
ume ratio = 1/3 and y =0, (d) particle volume ratio = 2/3 and
y=10, (e) particle volume ratio =0 and y=0, (f) particle volume
ratio=0 and y=10.
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