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A Controllable Micro Damper Using Magneto-Rheological Fluids

Kiduck Kim*, Wonchul Sim*, Doyoung Jeon** and Bumkyoo Choi**

ABSTRACT

This paper provides a new concept of the controllable micro damper using MR(Magneto Rheological)
fluids. The damper is composed of four layers which are fabricated by wet etching. The process of the
fabrication is explained and the change of damping property is experimentally shown. Since the damping
force is controllable by the applied magnetic field, the vibration can be effectively absorbed.
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With no magnetic fields
Fig. 1

With magnetic fields
The behavior of MR fluids
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Fig. 2 The property of Bingham fluid
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Table |1 The properties of MR fluids

Membrane

Operating Temperature -40°C 10 150TC 4

Density 3.04 g/em

% : Membaa/ie

Color Gray/Black

Coefficient of Thermal

Expansion Units

0 to 50C 0.551x 107

50 to 100C 0.599x 10"

100 to 150C 0.665% 107

q 5 Transfor {mm]
Specific Heat 25°C 0.5-0.7 Vg€ e
0.25~ Fig. 3 The structure of MR damper
Therma!l Conductivity 257C .
1.05w/mC

Flash Point > 150 wel M oA tH
. pa i3

Viscosity in Pa. sec
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Fig. 4 The fabrication process of the micro MR
damper (processes (a)-(c) are for membrane
(L, (d) for orifice [2], (e) for membranc 3],
and (f) for accumulator [4].)
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Fig. 5 The picture of micro MR damper
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Fig. 7 The vibration response of the damper with
MR fluid
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