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ABSTRACT

This paper presents a vibration control of a flexible structure using a controllable ER fluid damper. A
clamped-clamped flexible structure system supported by two short columns mimicking a small-sized bridge
system is considered. An ER fluid damper which is operated in shear mode is designed and attached to the
middle of the flexible structure. The governing equation of motion and associated boundary conditions are
derived from Hamilton’s principle. A sliding mode control is formulated in order to actively suppress the
vibration of the structure due to external excitations. Experimental control results are presented in the

frequency domain.
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Fig. 1 Schematic diagram of the proposed structure
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Table 1. Dimensional and mechanical properties
of the flexible structure

Flexible Beam(stainless steel)
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thickness | density | width ! length
modulus !
7920 i
190GPa | 0.5mm 5 40mm 1600mm
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Table 2. Dimensional properties of -the ER
damper

ER Fluid Damper

inner cylinder outer cylinder
(coated aluminum foil) (aluminum)
outer . inner
1
radius ength radius length
50mm 40mm S4mm 70mm

Aluminum foil

ER Fluid

Aluminum

—

Fig 2. Schematic diagram of the ER Fluid Damper
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Fig. 3 Schematic diagram of the experimental apparatus
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Fig. 4 Transfer functions of the proposed system
at various electric fields
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