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A Modeling of a Variable-damping Mount Using MR Fluid
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Abstract

This paper deals with an application of Magneto-Rheologlcal (MR) fluid to a small size mount for
precision equipment of automobiles. MR fluid is known as a class of funchomi flui;is mth ccmrollable
apparent viscosity of fluid by the applied magnetic field strength. A typical MR fluid is a suspension
. where pure iron particles of 1~20 mm in diameter are dispersed in a liquid such as. mineral oil or
silicone oil, at the concentration of 20~40 vol%. Electro maguctlc coil is installed at the bottom of a
variable-damping mount filled with MR fluid, and its perfomlance was. investigated experimentally.
Furthermore, the properties of the MR Mount on experimental study were explained analytically by

mechanical model of the MR mount.
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Table 1 Comparison of properties of MR and

ER fluids
. ER fluid
Property | MR | pyticletype  Liquid-crystal
Max. yield [50-100kPa| 1-5kPa
Stress
(Plastic) 1 95 1pas | 0.1-1Pas [005-2kPas
viscosity
App. Viscosity 4D (-
variation 10(~30)
Max. field ~250 KA/m ~5 kA/m ~2 kA/m
Operable o s o
temperature -50-150°C|-40-120°C| -40-110°C
Response [100-200ms| 1-20ms |1 - 10 (-400) ms
time
Sedimentation Soft Soft None
(1 - 3 hours) (1-~6
months)
Density 3-6.5g/em?} 1-3g/emd 1-2gicm?
Power supply | 2-50 Watts| 2-50 Watts| 2 - 50 Watts
(2-25V, (1-4kv, (1-4kvV,
1-2A) 1-30 01-3
pA/cm?) n Alem?)

(d) 20'mT

(¢) 15 mT

Fig. 1 Cluster formation of MR fluid

-1339-



3. MR 0 ‘l_/,\_“'n -1

E A7 MA® L¥ulfE FTEE Fig2
o AgHos Jehich & wleES AR nt

SEH FHR Mxr] YR FAH v} ] -

AYnEEE YE44E T84 AF3 gAL
CDE#Holo] 59 WA dByozA o|&HR Y&
fAkEEE 202 AH833th Polypropylenc ]
Ag2 e FHolAd Butyl %9 Diaphramo] 3
g Aoz A, Ui MRAHAE & 2 cc B 7}
s

o) &% MRAAME U3 1~% 032 E Ax9 1
#E ade Y& PAO(Pam Alpha Olefiny s ¢
HA YEEHAN BAAD AE ol &EAt T
HEEFe FAE 40 cSt, gAY X 80 (wt %)
2 8x, ARezNE 11 9 WnEASG EAAE
st o Mz zdE¥E EF0EA
Boobinel]l S10Ce] AL Atdstzn, :Ye) AL
0.3 mme} Polyamide ¥} B T4 & 3003 7+Fgtrh

4.N§

MRAXNE 7k 2ol AAEA §&84 3
o] nlgES ZIREAE Hotdr] sl Impulsed
o e &9 ANIE ot &3 AAAFA T
FR4Sgde SASAT d9EAYg AgEE
Fig. 390 vebgigich Ax4 7kz7]) gEe MR
Ag B L¥vieEs Prhdy, 2z 733
g 7HHE AFAE FAHAGT d971A. dA9
AEx GA4E CDE# e XA EAXNE #
1o nlEJd RIHe= FFE 7tEEA 3
S FFAIA 006 kg, B3 FFFe] 2xYYp
£ 196 NmZ 39t Az add *FA%E
FFeta. w4 g o8] vHRE ¥ o
MR- ALl B48 Wi, vl e xpygel BHE
g WAl glct A

Duaphragm -

MR fluid
u .
o~ Iron Core
F: e T
1 By
p- Lal
2

$25
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Fig. 3 Experimental setup-
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Fig. 4 Time response to impulse
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'Fig. 5 Bode diagram

Fig. 6 Mechanical model of the MR mount
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Fig. 7 Bond graph model of the MR imount
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Fig. 8 Transmissibility of MR mount
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