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Multiobjective State-Feedback Control of Beams with Piezoelectric Devices
Chulhue Park, Seongil Hong and Hyunchul Park
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Abstract

The performance of a mixed H_/H, design with pole placement constraints based on robust vibration control for a

piezo/beam system is investigated. The governing equation of motion for the piezo/beam system is derived by
Hamilton’s principle. The assumed mode method is used to discretize the governing equation into a set of ordinary
differential equation. A robust controller is designed by H_/H, feedback control law that satisfies additional

constraints on the closed-loop pole location in the face of model uncertainties, which are derived for a general class of
convex regions of the complex plane. These constraints are expressed in terms of linear matrix inequalities (LMIs)
approach for the multiobjective synthesis. The validity and applicability of this approach for vibration suppressions of
SMART structural systems are discussed by damping out the multiple vibrational modes of the piezo/beam system.
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Table 1 Aluminum properties

Property Symbol Value
Yong’s Modulus E, 69x10° Pa
Density o 2700kg / m’
Base Beam Width b, 20.7mm
Base Beam Thickness t, 2mm
Base Beam Length L, 250mm
End Point of PZT S, 5.1cm
Start Point of PZT s, 0.1cm
Table 2 PZT properties
Property Symbol Value
Yong’s Modulus E, 5.9x10" Pa
Density Py 7800kg / m’
PZT Width b, 20.7mm
PZT Thickness Z, 0.267mm
PZT Charge Constant d;, —260x107*(C/ N)
Coupling Coefficient ks, 0.36
PZT Voltage Constant g3 9.5x107°(m* / C)
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Fig. 6 The frequency response of the piezo/beam
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Fig. 7 The time response of the piezo/beam system.
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