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Abstract: 

Prediction of postbuckling behavior of FGM cylindrical shells subjected to axial loading 

Behrouz Arash 

 

The nonlinear analysis of geometrically imperfect, thin, Functionally Graded Materials 

(FGMs), circular, cylindrical shells subjected to uniform axial compression, and for various 

boundary conditions, is presented. For this aim, classic thin-shell theory (Kirchhoff-Love) 

with Donnell-type of kinematic nonlinearity and linearly elastic material behavior are 

employed. Moreover, the solution methodology based on a semi-analytical approach and 

Finite Difference Method (FDM) is described, and results are generated for imperfect FGM 

cylinders made of various combination of metal and ceramic. The applications deal with 

imperfection sensitivity studies and investigation of the effect of geometries, materials and 

boundary conditions.�

 

Keywords: Postbuckling, FGM, Semi-analytical approach, FDM�
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�-Bucking 

2
�- Collapse 

3
�- Bifurcation buckling 

4
�- Wrinkling 

5
�- Aircraft fuselages 
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6
�- Submarine hulls

7
�- Space vehicles

8
�- Booster rockets

9
�- Sub – 

10
�- Basic load
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�-Variational method
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�- Residul 
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�- Point collection method
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