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ABSTRACT The SDS—-modified titania nano—particles were prepared by the sol-gel method, which
showed the good oleophilicity and the strong ER effect. The average size of the spherical modified particles
is about 100nm. The wettability curve slope of modified particles was as five times as that of unmodified
particles. With the improvement of dispersing and contact state, the ER fluid showed the best ER effect
and its static yield stress was over 130 kPa when its particle concentration was 3.0 g/ml under 4 kV/mm
DC. Furthermore, this ER fluid was also found to show excellent suspended stability. The particles with

nano—scale size and good wettability to the oil medium are importance for the strong ER effect.
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Fig.1 XRD patterns of surface-modified TiO2 par-
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Fig.2 Distribution of particle size of modified TiO2
nano-particles (Inset shows the TEM of par-

ticles)
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Fig.3 IR spectra of particles (a) surface-modified
particles (b) SDS



4 ¥ TR SR AR FAL SR 38 B AN 419

30 o :glass powders

L A6 Am 2

& :300nm
e :500nm

unmodified
o :100nm
e :300nm
e 500nm

20

H2/cm?

10+

o ' 10 | 20 ' 30 | 40
Time/ min

4 BUESRYHE TiO: Mtk SEEM 2 F R iF v
%

Fig.4 Curve of wettability between unmodified &
modified particles and silicone oil
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Fig.5 Picture of the drop of silicone oil on the par-

ticles surface

(a) unmodified particles 500 nm, (b) unmod-
ified particles 300 nm, (c) unmodified parti-
cles 100 nm, (d) modified particles 500 nm, (e)
modified particles 300 nm, (f) modified parti-
cles 100 nm
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Fig.6 Relationship between static yield stress (a) and current density (b) and electrical field for un-

modified TiO2 and modified TiOz ER fluids
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Fig.7 Dispersing state in the silicone oil and re-
sponse under the electric fields of unmodified
(a) and modified (b) TiO2 particles

BN /1 A 15 kPa, TSR EALEK AR
R A BYUIR 1B R 35 80 kPa DA E (B 6a). AT,
T T3 300 B 0N A5 75 S50 L DR A VR i r DR
R R AW BT 0 (A 6b).
XEBERER N FEEN EEFREREREFHE
R H5E, BURDRLAR A W/IME R 2 18] B HEBURE 3R
%, BA RSB E KRR R AR B, (3
BATIAR AR R BURR B K, A TR AR
AR HIK, BT ARSI S B AR,
FEREM PR BORSMRE, ERSERAT, REEs,
SREERY)N, REBUEEFR SR R RIEHEER
FORBUER AN S, TR R AR P AT AR E S8
Bk, HLBURL Al Ay T, (A AR E A S K
HEFTEBURLIEMRE (253 1718 IR, ORBURLEHER
BRSO 2T S T R ARG, TER M
AT, PR iy e LB Rz, MOPERECE BRG
Hy, EERASY BHER (B 7). W RFHER
T RUR A S BURS B, RE T R T RBEE
SHEYEFMER, EEREBUNRBRRHES.
A 8 AL, RIS B B S BT YR T BB
B B B 1 TR B K, X R BLAE R AR Y
AW A EMERERE - MEENREZ G
FEMLIR B AT, FLBY VIR 1 #3803 B3 TR
FRAWREERS, HBTUIR AEY BHRIRERR. 4
K v, 28 YR BY U117 7 L A T ik B 38 i A I
B, FER RS T BT e R SRR
BN 1.5 g/ml SUERAT, B RSB ESBY YN Ty
{E7E 4 kV/mm EH BT T AT 20 kPa; FEEM

&kV-mm-!

-
N
o

e
[e]
T

3kv-mm-!

&
o
T

2kV: mm-!

Static yield stress/kPa

1kV-mm-

o

05 0 15 20 25 30

Particle concentration /g-ml~’

8 R gk B FUE R AN BY IR A1 S ORI BE Y
XE

Fig.8 Relation between static yield stress and parti-
cle concentration of surface-modified TiO2 ER
fluids
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