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Direct numerical simulations of semi-dilute and concentrated sus-
pensions of non-conductive particles in an electric field.1 SIAMAK MIR-
FENDERESKI, JAE SUNG PARK, University of Nebraska - Lincoln — The elec-
trical manipulation of particles dispersed in a host fluid is known to be the basic
concept of electrorheological (ER) fluids. Under the action of an electric field, the
ER fluids in which non-conductive but electrically active particles are suspended in
an electrically insulating fluid, are known to undergo dielectrophoretic (DEP) inter-
actions and exhibit a dramatic viscosity enhancement. It is well-known that DEP
interactions between the particles lead to a rapid formation of particle chains along
the field direction. The fibrillated structures are responsible for the unique rheo-
logical properties of ER suspensions and tend to be thicker with volume fraction.
However, the response of ER suspensions to an electric field at high concentrations
has yet to be fully studied. In this study, we perform large-scale Stokesian dynamics
simulations to study the semi-dilute and concentrated suspension of non-conductive
particles in an electric field. It is found that the kinetics of pattern formation changes
above a volume fraction of 0.35 at which a suspension directly undergoes mesoscale
structure formation. The electric stress field of suspension is presented for a range
of volume fractions. Lastly, the effect of confinement on suspension dynamics is
discussed.
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