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Investigating Free Vibration and Static Response of Functionally Graded Piezoelectric
Beam Based on Two-dimensional Elasticity Theory

M. Maleki
S. Mohammadi

Department of Mechanical Engineering, Razi University, Kermanshah, Iran
Department of Mechanical Engineering, Razi University, Kermanshah, Iran

M. Foroutan Department of Mechanical Engineering, Razi University, Kermanshah, Iran

Abstract

Free vibration and static analysis of a functionally graded piezoelectric beam is carried out by the finite element method in present
study. Mechanical, electrical and electromechanical properties are estimated by the power low distribution through the thickness of
the beam. Governing equations are derived using Hamilton’s principle and two dimensional theory of elasticity. Convergence of the
proposed finite element method is verified by several examples in free vibration and static analysis under mechanical and electrical
loads with different types of boundary conditions. After validating the model, effect of different parameters are investigated on
natural frequencies and static response of functionally graded piezoelectric beam.

Keywords: Functionally graded piezoelectrics material, Two dimensional elasticity theory, Static response, Natural frequency,
Finite element method.
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