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Apparent Viscosity of Suspension in Electric Field

Masahiro IWANAGA and Yoichi YAMAGISHI

Abstract

Many trials have been done to put electroviscous effect to practical use, but no success has
been reported.

So we decided to do fundamental study about electroviscous effect as the first step. We
applied electric field across the suspension of mixture of turbine-oil and aluminum powder flowing
in a rectangular duct, and studied the change of apparent viscosity of it. The experimental
conditions was as follows. The volume fraction of aluminum powder ¢ was 0~0.03, the electric
field strength E was 0~6 x 10° V/m, the representative shearing stress r was 2~10 Pa and Reynolds
number was 8.9x107¢~5.5x1072,

As a result, the apparent viscosity increased by about 35 times, as the electric field increased,
and the following relation was derived under our experimental conditions,

s/ F=exp {58.2a(eE?/r)"**}
where ¢ is the dielectric constant of turbine-oil.
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Fig. 1. Section of rectangular duct.
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Fig. 3. Apparent viscosity and volume concentra-
tion of aluminum powder with no electric
field.
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Fig. 4. Apparent viscostiy and shearing stress with
no electric field.
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Fig. 5. Change of apparent viscosity with electric
field.
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Fig. 6. Relation between ji/7z and exp {58.2 &
(eE?/ )"}

O ZITAIG S EBEE R ARG D O FEHEE O
eE¥t b oty TDEE, ge/Fid eE?/ T OHEINC
U 1I~H 3B fEETHMT S Z Laba o,
FROBGAYBEE TS L Fig6D X 51 g/a
eE*/t DBARIKRATERINS Z LhbhoTe,

R

E —exp {58.2a(eE?/ 7 )%}

”‘2|‘

4. ¢ 7 U

7o B OAKRRERE 0.03 LI, \ARMEE 6x10°V/
mULF, AWML ORFEE2~10Pa, v 1 7 L B



FAI =Y AMEEREL L —EVIOBERbO BT oE Bk < IUE) 33

89x107°~55x102 D HEH TEBRE T WL T O _'E —exp {58.2a(eE?/7)'?)
R, H

(1) BELXHMTHZ LI AT ORELL
Ae/lfx 1~3BfEE T2y br—AVTERZ LMD 6. i
ﬁ\ofic

2) RrFoRE ge/gix, 7r3=9 2RO APFRIAF 4 FREFEPFRE L THTORICEDT
GREE ¢ EERNSZFBIET R AMIEH O HH, TROFEBOHBNHE, CCCHEEXERLE

eE?r DEATRBCRETE, KAOMGLnBE o
ST LT, M &, #K 1EF,

#E R, A =il



