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Abstract

Buckling and postbuckling analysis of piezo-FGM cylindrical shells subjected to different
loading conditions

Mehdi Javid

Buckling an postbuckling analysis is presented for a functionally graded cylindrical shell with
piezoelectric actuators subjected to axial compression combined with electric loads in thermal
environments. The temperature field considered is assumed to be uniform distribution over the
shell surface and the electric field is assumed to be the transverse component E, only. The
material properties of functionally graded materials (FGMSs) are assumed to be graded in the
thickness direction according to a simple power law distribution in terms of the volume fractions
of the constituents. The governing equations are based on the classical shell theory with von
Karman-Donnell-type of kinematic nonlinearity. A singular perturbation technique is employed
to determine the buckling loads and postbuckling equilibrium paths. The numerical illustrations
concern the postbuckling response of axially-loaded, perfect and imperfect, cylindrical thin shells
with two constituent materials and under different sets of thermal environments. The effects
played by temperature rise, volume fraction distribution, shell geometric parameter, and initial
geometric imperfections are studied.

Keywords: FGM, buckling, postbuckling, piezoelectric, singular perturbation technique
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