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ABSTRACT

This paper presents dynamic characteristics of a new actuator using magneto-rheologica MR) fluid
between two electrode type coils. The concept of the actuator is to strengthen the force due to the
magnetic field produced by the electrode-coil for MR fluid. The amount and direction of current input
to the electrode-coils decide the characteristics of contraction-mode and extension-mode. For achieving
the required actuating displacement and actuating force, the yield stress of the MR fluid between two
electrode-coils is precisely changed by the input current. In this work, the MR fluid is operated in
squeeze mode. The experimental results shown in this paper depict that it can be applied in the mi-

cro-level displacement and vibration control system.

Z2Ne My 1. M &

(L ARARAS Fol ANFERAT AR FE AAE AR
o5 SRR AR o FAZE WA olelz @A EAH A=

0 BRRESIA A RERA ol o ST ARG A A3 A7)
Fe % A%l Az Bl 4 wel g4el Waks 4AS 7R Al oltt

uo o ARERAL FAE % 540w A xm WAL AUAE 54
s AT A Auers wolold Wl AbgET Ak b

A AIRARA) o) Wl A5 ok WSl AN AV 9A A8
Fue : SRRSO S48 ARAA9 @ 9800 MR #A18 o188 MR 95t 05 9
Fo %9 A, Autel £5Y Bk 2 A

v ARRSAe A 0 Fotel skl G a7} s, S
o ARl 3use Wk 2t e 2 Rels Tao) B4 o

Corresponding Author; Member, Department of Mechanical
Engineering, Inha University

E-mail : seungbok@inha.ac.kr

Department of Mechanical Engineering, Inha University

-

+

Recommended by Editor Hyung Jo Jung

(©) The Korean Society for Noise and Vibration Engineering

Trans. Korean Soc. Noise Vib. Eng., 26(5) : 511~517, 2016 | 511

T M 26 A M 5%, pp.511~517, 2016
ISSN 2287-5476(Online)



Pyunghwa Kim et al.; Dynamic Characteristics of Magneto-rheological Fluid Actuator for Micro-motion Control

& g 7] el Hell 2 kA Qlth

=
Sk

E A FRGAS ol g8 FeiHol g AT
= w3 A9 H3 9o, sz AgEe 9
5 9 FeAs) Has] Lokl A7 GERAS ol g

% %
FEINE AL s el
ol
=}

?_]_- -
#H02 AF F5ANL e Arke PIA 5
S =

[}

SATE o= MR A7} 33}

w312 olgde dglou AvlguaAE B3
A 9] Rl meb o AL Az

QL

X
off oo O K it & N ol o X ot dr X

o,

offt

N

olr

ot
% [0 g
s K
ﬁmmz“:
o 2
I ok ol U o

R
BN
N
O-
<3
N
o, fo,
oY, S
énﬂi
= ooz
U )
rr
mEil
ox |
g
o
ful
ol odh

2
N
2
[
Lo,
4
2 N -
RS
)
>
[
52
:
10 —L]
T

o
=

o rE

N
s
=
s

o) Aere 715
Aest FHE

o

of o
M

i

oX, o

i
T

]_

Of

2. A7|wHRA 7SI

2.1 Xp7|wHRA #3712 el
AlE A7|FEFA FETs A=A FEHR
e e =L Abelell AR A FREFAE

ol TEHE LAY A|FRfA B2
= Ae W] e AIRERAE e ar
Alojzel Foietar 11 FE% Hel mAdS AN
o o] W ZAL Ao)x AgHt spuel o FA A
A g ol gate] HAg Ak Fig. 12 oA 7
AR AIRAA e Zzte] m3d FE

512 | Trans. Korean Soc. Noise Vib. Eng., 26(5) : 511~517, 2016

MR Fluid
Rubber Case

«<— Lower Coil
......... RS

Fig. 1 Schematic diagram of MRF actuator
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Table 1 Parallel circuit mode

Table 2 Series circuit mode

Upper coil Lower coil Upper coil Lower coil
No. Mode No. Mode
+ = + - 3 - + -
1 0 1 0 | 1 ¢ 0 c Extonsi
L. Contraction . xtension
0 | 0 | 0 C 1 C
C 1 C 0
1 0 0 1 2. Extension
2. Extension C 0 C 1
0 1 1 0 1 C C 0
* 1 means current input, and 0 means ground 3. 0 C C 1 Contraction
C 1 0 C
4. c 0 | c Contraction
A7 e weh A7 A FE5YAES A”]
- - - _ * 1, 0, C mean current input, ground, and connectied
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Table 3 Specification of MRF actuator

Parameter Value
Thickness of MRF 3 mm
Length of coil 80 mm
Width of coil 20 mm
Height of coil 3 mm
Number of turns 100
Mess of coil 15¢

Magnetic permeability 1.256 x 10°Hm™

Magnetic permeability
of steel particle

Viscosity of MRF

2000 Hm''

0.112 Pa-s

Fig. 5 Picture of MRF actuator
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MR Fluid Actuator

Fig. 15 Actuating force experiment
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