SIRPET|AAL 2005 EAUENR =2E pp.125~131

B ERGAS

FEA AAET, 49, 5T,

ol
R
o,
=
[ |
%
rQ,
4

+
oy
)
ol
-
T
T

A Study on Flow Characteristics of
Dispersive ER Fluids for Development of 3-port ER Valves

Mun-Jey Jang*, Sung-Cheol Jang’, Man-oh Yum', Dong-Guk Lee", Ki-Hong Kim™"

l Abstract }

The purpose of the present study is to examine the flow characteristics of ER fluids between 2 port

and 3 port rectangular tube brass electrodes. ER fluid is made silicon oil mixed with 2-3wt% starch having

hydrous particles. Flow visualization of the ER fluids were obtained by CCD camera measuring those of

the clusters using an image processing technique. This research found the flow rate(Qc) with 0 kV/mm,

0.5kV/mm and 1.0kV/mm for Q. =

0, 0 and 5.73cm’/s. When the strength of the electric field increased,

the cluster of ER fluids are clearly strong along the rectangular tube and the flow rate(Q) decreased.
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(a) Electric field off (b) Electric field on

Fig. 1 Flow of ER fluids in 2 port

Fig. 2 Flow of ER fluids in 3 port
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(e) E=1kV/mm, Q=1.76cm/s (e) E=1kV/mm, Q=5.86cm/s

Fig. 4 Flow between 2 port Rectangular tube Fig. 5 Flow between 2 port Rectangular tube
at Q=2.31ct/s at Q=7.6cm/s
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(a) E=0kV/mm,Q=2.48cn'/s,Qi=1.03cni/s (2) E=0kV/mm,Q=4.75cm/s,Qu=0ct/s

(b) E=0.25kV/mm,Q=2.33cm/s,Qr=1.07cui/s

3

(¢) E=0.5kV/mm,Q=2.04cri/s,Q=1.14ct/s

(e) E=1kV/mm,Q=0.32cui/s,Q.=2.01cui/s (e) E=1.0kV/mm,Q=0.25cm/s,Qv=5.73cm/s

Fig, 6 Flow between 3 poit Rectangular tube at Q=2.48cw's Fg 7 How between 3 port Rectagular tube  at Q=475cm's
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