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PPF/Adaptive PPF Control of Vortex-induced Vibration of
Composite Beam with Rigid Cylinder
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ABSTRACT

For lightweight and flexible structures, it is important to suppress the vibrations induced by interactions
between fluid and structures. This paper presents the PPF/Adaptive control of the vortex-induced vibration of
composite beam with rigid cylinder in which the fluid force is considered as an external excitation on the
structure. For the problems considered here, the excitation frequency (vortex-shedding frequency) is assumed
to be equal to the natural frequency of the structure. A pair of piezoceramic devices attached bottom of the
composite structure was used as actuators. Simulation and experiment were carried out with the designed
controller and effectiveness of the PPF/Adaptive PPF control was verified by both experimental and

simulation results.
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Fig.2 Composite structure with cylinder.
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Fig. 4 Frequency estimation using Adaptive PPF
(simulation).
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Fig. 5 PPF control result in wind tunnel test (power

spectrumy).
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Fig. 6 Adaptive PPF control result in wind tunnel
test (time history).
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