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Abstract : Recently, there has been an active study about smart fluid to control the vibration, in which MR fluid is
evaluated as most efficient because it can generate different bonding forces based on the intensity of the external
magnetic fields. This paper attempts to find a mechanism that, under limited conditions during a clutch production that
uses such dynamic characteristic, defects the maximum intensity of electromagnetism. Using the finite element analysis
program, we predicted a change within the bonding force of the MR fluid occurring inside the clutch when it is
subjected to an increased electric current. In addition, we analyzed the change in the magnetic intensity when the coil
comprising the coil control center is switched to multiple lines from the standard single line, to find a mechanism that
can maximize the effect. Based on this analysis, we developed the clutch and tested its function, hoping to widen future

MR fluid's range of application.
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Subscripts

T . stress

: yield stress

: fluid shear rate
: viscosity
: current density
: coil area
: number of turn

. current

R S

: magnetomotive force
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Fig. 1 Characteristic of MR fluid
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Fig. 2 Two types of MR fluid power train
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Fig. 3 MR effect in MR clutch
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Table 1 Type of magnetic substance and relative perme-
ability of variety materials

Material Type Relative permeability
Water Diamagnetic 0.99999
Copper Diamagnetic 0.99999
Air Paramagnetic 1.000004
Alluminum Paramagnetic 1.000021
Nickel Ferromagnetic 600
Mild steel Ferromagnetic 2000
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Fig. 7 Magnetic flux density and 2-D flux line in core (Case
lat2.0 A)
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Fig. 8 Magnetic flux density at path A-B (0.2 A~ 2.0 A)
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Fig. 10 Magnetic flux density and 2-D flux line in core (Case
2at2.0A)

Case.2

'

Magnetic flux densi

1
005

T
0.04

T T
0.02 0.03
Distance(m)

T
0.0t

Fig. 11 Comparison of Magnetic flux density at path A-B

(2.0 A)
4 DA ME D M5 N
A% A Bol AR 2719 29 A%
Rol q A2 WS A7) el A7)E H
IR U] A 29 A5 R g
4o 590 ALFORA e B HAur)
23 A9 BYND S Sk

AR B A LS 722 st thAd ukdle] =Y 3
2 7bA)3= MRZEA S AFste] 24 2 <
ARl el 1 2918t 1=} gl

=1

R

(12
juicdd

A5&
41 MR Sax| A
Fig. 12 & 4504
<] 2] godolvt oA A
712o % s A

2HE A9 A 2o
ﬂﬂ%ﬂﬂ%4ﬁ43

A7F A MR 742 4
2= 9]y &9 g]qu £8 o7 AGE
°W}?%&%¥t“ﬁfﬁdﬂﬂ

71 z8ke] X8 0.35 mme] F 7}eke] =

~§”.=



HAPE a2 0|88 A7|H

M Fecromaznetic : Mild steel

BEEE  Paramasnetic : Allluminum

Fig. 12 The final shape of MR clutch
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