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Fig. 1 Coord nate sysem
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Table 1
Y coordinate first order Gderkin slution (11)  second order Galerkin olution accurate solution (3)
0.0 0.3125 0.292 1 0.294 7
0.2 0.3000 0.283 4 0.284 6
0.4 0.262 5 0.254 3 0.253 5
0.6 0.2000 0.201 8 0.198 8
0.8 0.1125 0.1199 0.116 2
1.0 0.000 0 0.000 0 0.000 0
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’ Fig. 4 Comparison of andytic and
experimentd results
2
Table 2
Y coordinate first order Gderkin solution (24) seoond order Galerkin solution (22)
0.0 0.3251 0.3251
0.2 0.309 6 0.3100
0.4 0.264 3 0.2655
0.6 0.1931 0.194 9
0.8 0.102 0 0.103 5
1.0 0.000 0 0.000 0
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THE ALOW OF ER A UIDS IN A TUBE
OF RECTANGU. AR CROSS

Zhu Kegin Peng Jie Xi Baoshu
( Tsinghua University, Beijing 100084, China)

Absgtract The main feature of flows of dectrorheologicd (ER) fluids is the dformation of chainrlike
sructuresof partides. The smplest of dl structuresin ER fluidsis a Snge ER chan. There are two
kinds of deformation of chainsin ER devices: those produced by moving eectrodes such asin ER dutchr
es, and those produced by flow such asin ER vaves. Due to the relative movement between basc fluids
and ER chains, the andydsof ER chans under flow is more chalenging.

In this paper an andyticd study on the dformation of an ER snge chainin atube with rectangular
crossispresented. Frsly, a secondorder goproxi mate olution of the Poiselille flow in the tube isderived
from Gderkin goproach. The numericd results show that the Galerkin goproximate olutionis much smr
pler than the exact olution ,but maintains enough accuracy. Secondy , a baance equation of moment for
the ER chain is established to avoid usng of point-dipole mode ,which is not accurate enough in the case
that didectric particles are adacent to each other. Findly wefind that the shgpe of an ER chain deformed
by the flow in a square tube is described by a sextic polynomid. This mathematicad expressonis not only
much smpler than an earlier result , but d < isin good agreement with the experimentd result.
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