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An Experimental Study on a Magneto-Rheological Fluid Damper
for Structural Control Subject to Base Excitation
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ABSTRACT

Semi-active control systems have attracted a great deal of attention in recent vears, because they

offer the adaptability of active devices without requiring large power sources. One of the most

promising semi-active devices proposed for structural control is magneto-rheological fluid dampers

(MR damper). In this paper, an MR damper having the capacity of about 1 ton was designed and

fabricated. and series of tests were performed to grasp the fundamental performance characteristics of

it. It was also applied to a 6-story steel structure under random excitation and 3-different seismic

excitations for the confirmation of its validity on structural vibration absorption. Through this study,

the techniques and know-hows for MR damper production were acquired.
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F : Control force

h : Gap width of the damper’s annular flow

w : Mean circumference of the damper's
annular flow path

Ty : Fluid yield stress

n : Plastic viscosity

A, : Cross area of the piston head

@ : Volume flow rate

L : Axial pole length
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N : Colil turns

I : Current

H; © Magnetic field intensity of the MR fluid
H; © Magnetic field intensity of the steel

g  Total length of gaps

Ls . Length of steel path
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Fig. 1 Outline of the MR damper

Table 1 Principal specification of the MR damper

10 kN
+30 mm

62.8 mm/sec

Max. force(F)
Max. stroke
Designed velocity

Cylinder outer

diameter 95 mm
Cylinder inner 80 mm
diameter(Dy)

Piston diameter(Dy) 35 mm
Gap between cylinder
1 mm

and piston head(#%)

Coil size(Diameter) 20 gage(0.81 mm)
Coil turns(N) 800 turns

Designed Current([I) 2A
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Fig. 2 Drawing for the designed MR damper
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Table 2 Response results
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7.54

573
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