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Abstract

The aim of this dissertation is to investigate mechanical and thermoelastic
buckling behaviors of functionally graded piezoelectric plates. A refined
higher-order shear deformation theory is proposed in this study. The theory
considers the transvers shear stresses distribution, which satisfies the zero
traction boundary conditions on the upper and lower of the plate’s surfaces.
Therefore, the transverse shear correction factor is not needed. The plate
material properties possess continuous graded variation across the plate
thickness. The distribution of electric potential of the smart plate that satisfies
Maxwell's equation is considered as a combination of a half-cosine and linear

variation. The total potential energy principle is utilized to obtain the



equilibrium equations. Navier's method is employed to attain the solution of
the buckling of a simply-supported functionally graded piezoelectric plate.

Firstly, the mechanical buckling of a simply-supported functionally
graded (FG) plate using a refined higher-order shear and normal deformations
theory is investigated. The impact of transverse normal strain is considered.
The plate is subjected to uniaxial, biaxial compression and biaxial
compression and tension loads.

Secondly, the electro-mechanical buckling analysis of functionally graded
piezoelectric (FGP) plates based on a refined sinusoidal higher-order shear
deformation theory is examined. The plate is under the influence of
mechanical loading and external electric voltage.

Thirdly, the analytical analysis of thermo-electrical buckling of a
functionally graded piezoelectric nanoscale plate based on a refined
hyperbolic higher-order shear deformation theory is obtained. Eringen's
nonlocal theory has been proposed to capture the small size influence. The
nonlocal model is exposed to external electric voltage and three different
thermal environments (uniform, linear, nonlinear temperature changes).

Finally, the thermal buckling of actuated functionally graded piezoelectric
porous nanoplates is addressed. Eringen's nonlocal elasticity theory with a

refined exponential higher-order shear deformation theory are used to obtain



the analytical solution. The FGP porous nanoscale plate material possesses
smooth continuous gradient transition of properties between materials as the
dimension varies according to a modified power law function. Even and
uneven distributions of porosity are considered. The plate is under the
influence of several thermal loadings (uniform, linear, nonlinear thermal
difference) and electric voltage.

The numerical results are compared with available results in the literature
to validate the accuracy of the current analysis. The influences of several
parameters such as porosity coefficients, small-length scale parameters,
mechanical loadings, thermal loadings, geometric parameters, gradient indexs

and external electrical voltages are discussed.



