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A Flow Visualization of ER Fluids in 3Port Rectangular Tube

Sung-Cheol Jang*, Man-oh Yum®, Mun-Jey Jang™

I Abstract }

The purpose of this study is to visualize the characteristics of ER fluids as preceding step of developing 3 port

ER valves. ER fluids are made with silicone oil and 3 weight fraction starch having hydrous particles. The flow
visualization of ER fluids flow is obtained by CCD camera with changing the strength of electric field to ER fluids
flow. As the strength of the electric field increases, more clusters in flow are made and these clusters are thought

to be the reasons of the load flow rate being increased and the outlet flow rate being decreased. The ER Valves

and load and outlet flow rate check method are considered to be applied to the fluid power control system.
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(a) Electric field off (b) Electric field on

Fig. 1 Flow patten of ER fluids(2 port)
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Fig. 2 Flow patten of ER fluids(3 port)
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(d) E=0.75kV/mm, Q=1.93cm’/s
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(¢) E=1kV/mm, Q=1.76cm’/s

Fig. 4 Flow between 2 port rectangular tube at Q; max
=2.31cm’ss
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Fig. 5 Flow between 2 port rectangular tube at Q; max
=7.6cm’/s
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Fig. 6 Flow rate versus electric field strength of 2 port
rectangular tube at Q max=2.31cm’/s
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Fig. 7 Flow rate versus electric field strength of 2 port
rectangular tube at Q; ma=7.6em’/s
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(e¢) E=1kV/mm, Qo=0.32cm3/s, QL=2.01cm3/s

Fig. 8 Flow between 3 port rectangular tube
(Qi max=3.51cm’/s)
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(¢) E=0.5kV/mm, Qo=2.87cm’/s, Qi=0.48cm’/s

(d) E=0.75kV/mm, Qo=1.92cm’/s, Q.=1.37cm’/s (d) E=0.75kV/mm, Qo0=3.07cm’/s, Qi=1.6cm’/s

(¢) E=1.0kV/mm, Qo=0.13cm’/s, Q;=2.52cm’/s (¢) E=1.0kV/mm, Qo=0.15cm’/s, Q;=4.18cm’/s
Fig. 9 Flow between 3 port rectangular tube Fig. 10 Flow between 3 port rectangular tube
(Q max =3.55cm’/s) (Q max =4.90cm’/s)
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Fig. 11 Flow rate versus electric field strength of 3 port
rectangular tube at Q; mn=3.51cm’/s
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Fig. 12 Flow rate versus electric field strength of 3 port
rectangular tube at Q mac=3.55em’/s
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Fig. 13 Flow rate versus electric field strength of 3 port
rectangular tube at Q m,,x=4.90cm3/s
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