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Reduction of Sound Radiated Power of Clamped Beams using Filtered Velocity
Feedback Controllers
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ABSTRACT

This paper reports the filtered velocity feedback (FVF) controller to reduce the acoustic power from clamped beams.
The instability problem due to the non-collocated sensor/actuator configuration when using PZT actuator should be
resolved. The roll-off property of the FVF controller at high frequency helps to alleviate the instability. The dynamics of
clamped beams under forces and moments pair and the FVF controller are first formulated. The formulation of the sound
radiated power is followed. The open loop transfer function (OLTF) synthesized with 100 modes is used to determine the
stability of the control system. The control performance is finally estimated. The levels of the vibration and the sound

radiated power are reduced in the wide band below the tuning mode of the FVF controller.
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Fig. 1 A clamped beam subjected to a external force
and a moment pair.
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Fig. 2 Block diagram for active feedback control using
FVF controller
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Table 1. Mechanical properties of the beam.

Parameters Symbol Unit | Values
Young's modulus E GPa 60
Density p kg/m?3 2800
Loss factor n 0.0015
Length L, m 0.5
Width b m 0.03
Thickness h m 0.002
Half of actuator length s m 0.0012
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