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Nonlinear hygro-thermo-mechanical buckling analysis of eccentrically stiffened
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ARTICLE INFORMATION ABSTRACT

Exact and numerical solution of eccentrically stiffened panels in the industry is a major step forward in
the design of these structures. This paper presents an analytical approach to investigate the nonlinear
stability analysis of eccentrically stiffened thin FG cylindrical panels on elastic foundations subjected to
hygro-thermo-mechanical loads. The stiffeners are assumed to be spiral-type. The panel has the initial
Ke ; geometrical imperfection. The material properties are assumed to be temperature-dependent and graded
ywords: b . . . . . T . . A
cylindrical panel in the thickness direction according to a simple power law distribution. The elastic foundation is
FGM considered based on Winkler and Pasternak proposed model. Governing equations are derived basing on
Postbuckling the Lekhnitsky smeared stiffeners technique and classical shell theory incorporating Von Karman-
Zf;;'cs%ﬁuﬁg:ion Donnell geometrical type nonlinearity. Explicit relations of load—deflection curves for FG cylindrical
panels are determined by applying stress function and Galerkin method. The effects of angel of
stiffener, different dimensional parameters, volume fraction index, initial geometrical imperfection, the
stiffness of elastic foundation and moisture concentration on the postbuckling of FG panel are
investigated. Also effects of temperature gradient through the thickness and effects of different
boundary conditions are investigated for thermo-mechanical loading. The obtained results are validated
by comparing with those in the literature.
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Fig. 1 Stiffened cylindrical panel on elastic foundations
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Fig. 8 Effect of ratio b/h on postbuckling of panel under axial
compressive load
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Fig. 9 Effect of ratio b/a and b/R on postbuckling of panel under
uniform external pressure and thermos-mechanical load (4
immovable edges) respectively
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Fig. 5 Postbuckling curves for the panel with different angles of
stiffeners under axial compressive load
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Fig. 6 Postbuckling curves for the panel with different angles of
stiffeners under thermal load
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Fig. 13 Effect of boundary conditions on postbuckling of panel
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Fig. 14 Effect of moisture concentration on postbuckling of panel
under hygro-thermal load
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Fig. 15 Effect of moisture concentration on postbuckling of panel
under hygro-thermo-mechanical load with uniform temperature
distribution (4 immovable edges)
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Fig. 11 Effect of stiffeners and temperature increment on
postbuckling of panel under axial compressive load
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Fig. 12 Effect of elastic foundations on postbuckling of panel under
thermo-mechanical load with uniform temperature distribution (4
immovable edges)
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