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Study on Flow Characteristics of Electro-Rheological Fluids
with Electric Field Control

Shin-Il Yun*, Sung-Cheol Jang", Hae-Soo Lee™

I Abstract I

An experimental investigation was performed to study the characteristics of Electro-Rheological fluid flow in a
horizontal rectangular tube with or without D.C electric field control. First, the microscopic behavior of the ER
suspension structure between rectangular tube brass electrodes for the stationary ER fluid and flow of the ER fluid
was investigated by flow visualization. The flow of the ER fluid between fixed rectangular tube was solved experimental
using the constitutive equation for a Bingham fluid. ER fluid is made silicon oil mixed with 0.2wt% starch having
hydrous particles. Velocity distributions of the ER fluids were obtained by particle image velocimetry measuring those
of the clusters using an image processing technique.
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Fig. 1 Flow of ER fluid in rectangular tube
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(a) Visualized image
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Fig. 4 Flow between rectangular tube (E=0kV/mm)
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(a) Visualized image
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Fig. 5 Flow between rectangular tube (E=0.27
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Fig. 6 Flow between rectangular tube (E=0.54
kV/mm)
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(a) Visualized image
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