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1-Homogeneity and heterogeneity
2-Transversely isotropic
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1-Classical plate theory
2-Shear deformation theory
3-First-order shear deformation theory

4-Third-order shear deformation theory
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3-Classical theory of thin plates with small-deformation
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/ Middle surface

(a)
Laterally loaded rectangular plate

p, dxdy

(b)
Stress components on plate element
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1- Elasticity modulus
2- Poisson's ratio
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Midplane

\__ Normal to midp.lane
after deformation
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Abstract

In this paper, is tried to present the analytical solution for calculations the stress
distribution around a circular hole in finite FG plate, by using the separating variable
method and compared with result of the complex potential functions method. The plate
subjected to constant uniaxial or biaxial stress; In addition, the boundary of hole is
subjected to uniform pressure loading. One of the most important goal of this research is
to study the effect of compression stress applied to the hole boundary on stress
distribution around the hole. The variation of material properties, especially Young's
modulus, is in a radial direction and concentric to the hole. The special exponential
function, with specific convergence radius is used to describe the variation of mechanical
properties. The finite element method has been used to check the accuracy of analytical
results for homogeneous and inhomogeneous plates, also for all loading cases. In the
presence of applied load at the boundary of circular hole, amount of radial stress in
addition to hoop stress is considerable. Therefore the Von Mises stress is used to study

the stress around the hole.

Keywords: FG Plate, Inhomogeneous Materials, Circular Hole, Separating of
variables Functions, Stress Concentration.
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