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Abstract: We report the first observation of an electrorheological (ER) effect in a
single phase ER suspension, comprising mono-dispersed dielectric particles, from
a microgravity experiment. In microgravity, the particles can form stable single
phase suspension without a suspending liquid, which is usually necessary for the
conventional ER fluid. The size of the column structures formed by the particles
exceeds the maximum column width usually observed in the twophase ER fluids.
Numerically evaluating the variation of the electric energy density with respect to
the strain yields a good account of the measured data, especially in the low field
region.
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Fig. 1 (a) Schematics of the electro-rheometer for the microgravity
experiment with (1) upper electrode, (2) bottom electrode (ITO glass), (3)
sample vessel, (4) motor, (5) force sensor, (6) suspending stage, (7) CCD,
(8) optical lens for imaging system, (9) illuminating system. (b) Sche-
maties of the measurement. (¢) Equipment arrangement inside the drop
capsule.

Fig.2 Top-view images of the sample taken at (a) 0s, (b) 15, (¢) 25, and
(d) 3 s of the microgravity drop period, with an applied field of 700 V
mm ', showing the structure formation (indicated by the light-colored
areas) driven by the electric field. Particles are seen to be initially well
distributed in the region below the dash line. In (d) the column and
network structures are highlighted by yellow and red circles, respectively.
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Fig. 3 Measured shear stress as a function of the electric field. The
recorded force signal as a function of time at 600 V. mm ' for the 60% and
36% (volume fraction) samples are shown in the insets (a) and (b),
respectively. The applied voltage pattern is plotted on the same graph.
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