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Electrorheological Properties of Anhydrous ER Suspensions
Based on Phosphated Cellulose
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Abstract—The electrorheological (ER) behavior of suspensions in silicone oil of phosphated cel-
lulose particles (average particle size 17.77 pym) was investigated at room temperature with electric
fields up to 2.5 KV/mm. In this paper, for development of anhydrous ER suspensions using at wide
temperature range, we would like to know fundamental understandings on the ER activity. As a first
step, the anhydrous ER suspensions dispersed the phosphated cellulose particles were measured, and
not only the electrical characteristics such as dielectric constant, current density and electrical con-
ductivity but also the rheological properties on strength of electric field and quantity of dispersed
phase were studied. From the experimental results, the anhydrous ER suspensions disperscd phos-
phated cellulose particles showed a stable current density and very high performance of ER effect (7/7
»=1030) on the 2.5 KV/mm and the dynamic yield stress (7,) was in exponential proportion to the

strength of electric fields.

Key words—phosphated cellulose, anhydrous ER suspensions, dynamic yield stress, dielectric con-

stant, current density, electrical conductivity.
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20°C, 50 cS silicon oil).

Hell o)X= H & Al gk, 1 dubal 3|
A ehgat 214, 15].

T=AE" (6)
odubziel ER HAbA 2] 75, 543884 273
o] AFoell vlalgoior ez ghon) W 4-4-9]
Aol FHYGE-SHo] o]efdt ER|EA T NE
Wolvhis @abgo] Marw i gl & qdpellA] st
gk Qi AER e FAbA A, mo| o]

1.94~2.01 & v}e} }F 4 elgleh.

ot
_|_. (Llo
,u(;

—

Fig. 12 A A3 A7) abstol 4] Qlakxe] &2 o~
BAbAe] AN AT 34k vIRIa A jepel
g2 Vehd Zlolu). Fig. 129] el Z g Ye] B o7
oA JpRE wlA ER R-AE b E] AgR e
FAA e FAEE-EH I A vlgiRl]l labH e Al
F20 vlRdate] Ak Alelell AAg A7) As)
ol uje A7} vebdE oF & lek(z, o W)

4. &4

rhu

2 ATl e
frAle] kg 9lal ik oﬂisﬂ
Qliltxe] AE2g QA v|gl]

ER §-al9] 7] 58t

28 8|44 ER
Poﬂi Az=x
aksted o.ed, )4

2 Ak}

S
N

=
Al.8. A

Journal of the KSTLE

of thest b8 A AxkE deieh
L Aol e m) 5 ER S48 4t of
sE 2 ukg AR e 2 I ACEF At 27 17.77

pmy= " 7)Aol g ER t.'}%O] 48kl 2.vd, 200
Coolje] el vl ok ARl Aokl AdE et
LHo—chr

2. qlabAE) AZR Qs FAbA L
““WE(J) ) zq/]z T 15

nlgiARel AW, )R vlE (e T, o o WE
vhebigl o, qlabAe] AE s e s R d R
T A7 AZIE] Hsted Al v
AU, o ENE vrebi sl

3. Qb AgRes visjate] 37tk Srbel
Algh AabAle] 271 ek (n) M3 Ay
[e]

o

Jo
r)J

ox
4
~
)

N
o)

t(o)e ibAe] Agres

2. A7 eS| Zbel vl Aekg=(9e) M)
Z7hsted om. 15 vol.%e] QlabAe]
Azg o~ vddzlr A75l ER §A7F A7)1A 3
(2.5 KV/mm)el] A&t A 7]-59H 237 (17/5,=1030)2] &3]
ol 71 =A A =]9ict

4 QAR MER A FAAS) Foiehd g
H () A1l A A5 oo BN
X4 o, o]/\],;qﬂ AEg e~ 1 El;(],g] idﬂ_aol:o“ ;H
stol = ] 64](1 o W) Aoz 2R 2 4 stk

5. QuabAlel g2 et Aok vl ER fA
A e RS T RS e
24 7]1H 84 £-317} 7153stel e} ALs o)

_]"_9] Ao

71549

E A7) e

J :ER f-42] AFHE (uA/em’)

0, :ER A Ar|drs

T A7) 3o) ZbsiA| A] o2 ke 2] 2] ER f-A
kg

T (A 7)Aol ZhalAl Adeiell A o] ER A A
4

Ty il 7] 4 Ei}(r/r[,)

/ Aol Akl &

T ER -7 2] F4 383

W, kA el AERes nliae] Aotk
(vol.%)

A A F7HE



LA Q) f o] FoH
A i e

1 A17] o] F el A ] BRiFAY s
Aol ede) A7) FAzk
g A R L
. %3‘2‘_'{} Aop‘{l:

A £

EEERER

DAL vIEAbe] RE) R

o
o

i

. Winslow W. M., “Induced Fibration Suspension,” J.

of Physics, Vol. 20, pp. 1137-1140, 1949.

. Thomas C. Halsey & James E. Martin, “Electro Rheo-

logical Fluid,” Scientific American, Oct, 1993.

. Jones T. B., “Orientation of Particle Chains in AC

Electric Fields,” Proceedings of Second International
Conference on ER fluid, pp. 14-25, 1990.

. Tetsuo Miyamoto and Motonori Ota, “Theoretical and

Experimental Study on ERF's Yield Stress,” The Japan
Society of Mechanical Engineers, Part B, Vol. 59, No.
562, pp. 1822-1828, 1993.

. Felici, N., Foulc, J. N., and Atten, P.. “A Conduction

Model of Electrorheological Effect,” Proceedings of
the Fourth International Conference on ER fluid, July
20-23, pp. 139-152, 1993.

. Wei Chenguam & Wei Aixia, “The Research in the

4

14.

A ER §Alel A7) gaeka 54 9

Applications of ER Technology in Engincering, Proce-
edings of the International Conference FElectrorheological
Fluids, pp. 465-469, Oct. 1991.

. Therese C. Jordan & Montgomery T. Shaw, “Electrorh-

cology, IEEE Transactions on Electrical Insulation,
Vol.24, No.5, Oct., 1989.

. Frank E. Filisko & Leonard H. Radzilowski, “An In-

trinsic Mechanism for the Activity of Alumino-Silicate
based Flectrorheological Materials,” J. of Rheology,
Vol. 34, No.4, pp.539-552, May, 1990.

. Block H. & Kelly J. P., U.S. Patent 4687589, 1987.
10.

Ermolenko I. N., Lyubliner I. P. and Gulko N. V.,
“Chemically Modified Carbon Fibers,” VCH Publishers,
New York, pp.129-134, 1990.

. Block H., Kelly J. P, Qin A. and Watson T.,

"Materials and Mechanism in Electrorheology,” Lang-
muir, 6, 6, 1990.

. Schwarz, G., J. Phys. Chem. 66 (1962) pp. 2636.
. Conrad H., Sprecher A. F., Choi Y. and Chen Y.,

“The Temperature Dependence of the Electrical Pro-
perties and Strength of Electrorheological Fluids,” J
of Rheology 35 (7), Oct., 1991.

Felici, N., Foulc, J. N., and Atten, P., "A Conduction
Model of Electrorheological Effect,’” Proceedings of
the Fourth International Conference on ER fluid, July
20-23, pp. 139-152, 1993.

. Gamota, D. R. and Filisco, F. E., J. of Rheol., 35(3),

pp- 399, 1991.

Vol. 14, No. 2, 1998



