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Thermal post-buckling analysis of eccentrically stiffened FG cylindrical shells
surrounded by elastic foundation and subjected to thermal radial loading
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, an exact analysis of thermal post-buckling behavior of eccentrically stiffened functionally
Received 21 December 2016 graded (FG) thin circular cylindrical shells subjected to thermal radial loading and surrounded by elastic
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c ) . foundation, is presented. Stringer and ring stiffeners are assumed to be placed on the inner surface of the
Available Online 03 April 2017

FG cylinder shell and the material properties of the shell and stiffeners are assumed to be temperature
dependent and continuously graded in the thickness direction. The elastic medium around the circular

K ds: . . . . . .

Sﬁ-}f'fvevﬁgdscy“ndrical shell cylindrical shell is modeled by a two parameter elastic foundation based on the Winkler and Pasternak
EFGM model. Fundamental relations and equilibrium equations are derived based on the smeared stiffeners
Nonlinear analysis technique and the classical theory of shells according to the von- Karman nonlinear equations. By using

Thermal post-buckling the Galerkin method, the thermal post-buckling response of eccentrically stiffened FG thin circular

cylindrical shells is obtained. In order to validate the method, the obtained results are compared with
available solutions and to continue, the effects of different parameters such as volume fraction
exponent, number of stiffeners and elastic foundation parameters, on the thermal post-buckling response
of eccentrically stiffened FG thin circular cylindrical shells are considered. Numerical results show that
stiffeners and elastic foundation enhance the stability of the FG shells. Moreover, increasing the shell
thickness, reducing the volume fraction index, increasing the number of Stringer and ring stiffeners and
applying stiffer elastic foundation lead to an increase in the thermal post-buckling response of stiffened
FG circular cylindrical shells.
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Fig. 1. An eccentrically stiffened FG cylindrical shell on elastic
foundation
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Table 2 Static buckling response of eccentrically stiffened isotropic

cylindrical shell without elastic foundation subjected to external
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Fig. 5 Effect of the number of stringer and ring stiffeners on the
thermal post-buckling response of eccentrically stiffened FG cylindrical
shell without elastic foundation
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Fig. 3 Thermal post-buckling curve of eccentrically stiffened FG
cylindrical shell without elastic foundation for different values of
radius-to-thickness ratio
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cylindrical shell without elastic foundation for different values of
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Fig. 8 Effect of material properties on the thermal post-buckling
response of cylindrical shell
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Fig. 6 Effect of elastic foundation on the thermal post-buckling
response of FG cylindrical shell with stiffener and without stiffener

e Syl atwg )l (RS b p Sl g 5B 6 S
0N a9l gy g oS Tl b oals

450

— k=100, ks =100
TS ke = 100000
........ k,, = 10000000, k, =100

400+

AT

350+

e
-
-----------

3000 0.5 1 15 2 25 3

f/h
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