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Open and Closed Loop Dynamic Response Analysis of Flexible Core Sandwi®geam
With Piezoelectric Actuator and Sensors

N. Nadirian Department of Mechanical Engineering, UniversityTabriz, Tabriz, Iran

H. Biglari Department of Mechanical Engineering, UniversityTabriz, Tabriz, Iran

M. A. Hamed Department of Mechanical Engineering, Universitylabriz, Tabriz, Iran
Abstract

In this paper, the response of simply supportexitfle core sandwich beam with piezoelectric patamger uniform harmonic
loading with and without the control is analyzedn8wich beam is modeled using three-layer sandivsam theory. Governing
equations of motion are obtained using Hamiltormgiple, based on Euler—Bernoulli beam theory flace-sheets and linear
displacement field theory for soft core. By defmisuitable state variables in time domain and uS€aterkin's method, the state
space equations of system are derived from gowgrmguations of motion. Controller is designed udi@R technique. Dynamic
response and frequency response of beam in opeodl@set loop configuration are obtained and theatf6f flexible core on the
control of dynamic response is investigated. Thriokd results show that the controller can plajmgortant role toward damping
out the vibration of the sandwich beam. Also, isi®wn that the %18 difference between vibratioplandes of top and bottom
face sheets, because of the flexibility of the caffects the position of piezo actuator and sensor

Keywords: Sandwich Beam, Flexible Core, Piezoelectric patchmear Quadratic Regulator Control Method, THragered
Theory.
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