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Optimal Vibration Control of a Functionally Graded Clamped Beam with a Variable

Cross Section
B. Rahmani Department of Mechanical Engineering, Yasouj University, Yasouj, Iran
M. R. Naghmehsanj Department of Mechanical Engineering, Yasouj University, Yasouj, Iran
M. Hossaini Department of Mechanical Engineering, Sirjan Ursitgr Sirjan, Iran
Abstract

In this paper, vibration control of a FGM (Functidiy Graded Material) clamped beam with variablessr section has been
investigated. For this purpose, piezoelectric pegcare used as sensors to measure the displacefmér® beam and also as
actuators to apply control forces. In this way,tigardifferential equation governing the dynamidstioe system is achived by
considering the Euler-Bernoulli assumption usingridon’s principal. Approximate solution of thesguations is estimated using
finite difference method, the proper orthogonal aeposition is used to obtain vibration normal modedditionally, Galerkin

methods is used to derive reduced order stateiegsaif the vibrating system. Since the data issuesd in sampling intervals, the
system is considered as sampled-data. Therefatigital observer-based output feedback controfiedesigned for this discrete-
time model. In this regard, controller and obseryains are designed by optimal control methodsaljinA simulation study

shows the effectiveness of the proposed method.

Keywords: Vibration control, Functionally graded clamped be&roper orthogonal decomposition, Optimal digitattrol.
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