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A Modeling of a Variable-damping Mount Using Magneto-Rheological Fluid
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ABSTRACT

This paper deals with an application of Magneto-Rheological (MR) fluid to a small size mount for precision

equipment of automobiles. MR fluid is known as a class of functional fluids with controllable apparent viscosity
of fluid by the applied magnetic field strength. A typical MR fluid is a suspension where pure iron particles of
1-20 (m in diameter are dispersed in a liquid such as mineral oil or silicone oil, at the concentration of 20 - 40
vol%. Electro magnetic coil is installed al the bottom of a variable-damping mount filled with MR fluid, and

performance of the mount 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
Property MR fluid ER fﬁ?&‘i b acrrt;‘;lg‘ltype
Max. yield N - _
Stress 50~100 kPa 1~5kPa
(Plastic) - N N
viscosity 02~1Pas 01~1Pas | 005~2kPas
App. Viscosity _ _ ~10( ~
variation 10(~30)
Max. field ~250 kA/m ~5kV/m ~2kV/m
Operable e o AN—190 ° A1
operatle | -50~200°C | -40~120°C | -40~110°C
. . Soft Soft
Sedimentation (1~3 hours) |{1~6 months) None
Density 3~65g/cm® | 1~3g/em® | 1~2g/cm®
2~50 W 2~50W 2~50W
Power (2~25V. | (1~4KV, 1~ | (1~4kV, 01~
Supply 1~2A) 30 wA/em?) | 3 pA/em®)

(©)15mT

(d)20 mT

Fig.1 Cluster formation of MR fluid
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