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Displacements and stresses in rotating FGM pressurized thick hollow
cylindrical shells based on TSDT

M. Ghannad?, H. Gharooni?*
! Assist. Prof., Mech. Eng., Shahrood Univ., Shahrood, Iran
2 PhD. Student, Mech. Eng., Shahrood Univ., Shahrood, Iran

Abstract

In this paper, for investigating elastic analysis of cylindrical shells made up of functionally graded materials
(FGMs), by deriving the governing differential equations of axisymmetric rotating FGM thick hollow
cylinder under pressure based on third-order shear deformation theory (HSDT), general solution of cylinder
under clamped-clamped boundary conditions have been conducted. Afterwards, by doing the case study and
a numerical solution, displacement and stress distributions resulted from analytical solution based on third-
order shear deformation theory with the results of numerical modeling have been compared. The material of
the cylinder is assumed to be isotropic heterogeneous with radially varying mechanical properties (including
elastic modulus and density) continuously along the thickness with a power function and constant Poisson’s
ratio. Furthermore, the effect of angular speed on displacement and stress values has been studied. Finally,
for investigating the effect of higher order approximations on displacements and stresses, a comparison
between the results of first and third-order shear deformation theory have been studied.

Keywords: Hollow cylindrical shells; Rotating cylinders; Shear deformation theory; FGM; FEM.
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