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ARTICLE INFORMATION ABSTRACT

Original Research Paper This research presents a study on mechanical buckling of thick-walled cylindrical shell made of
Received 13 March 2017 functionally graded materials with ring supported under uniform axial and lateral loads. The mechanical
Accepted 27 April 2017 properties of shell are variable along the thickness direction. First, the governing equations on the

Available Online 25 August 2017 buckling of the FGM cylindrical shell supported with ring are established based on third-order shear

deformation theory. Then, the governing characteristic equations were employed using energy method

Keywords: . . 4 . N . o . -

Composite laminate and by applying the Ritz technique. In the following with solving characteristic equations, the critical

carbon Nano tub load buckling of the FGM thick-walled cylindrical shell supported with axial and lateral loads are

drilling calculated. The boundary conditions represented by end conditions of the FGM shell are the following:

fatigue loading clamped-clamped and free-free. To verify the validity of the proposed analytical method the results of
this research are compared with the results that came from using the finite element software. Finally, the
effects of the different parameters such as thickness variations, boundary conditions, loading conditions
and geometrical parameters of shell and ring on the buckling behavior of FGM thick-walled cylindrical
shell are investigated. The results showed that by increasing the FGM volume fraction power in the
shell structure, the critical buckling load increases and the location of the ring support has a significant
effect on the critical buckling load. The results presented can be used as an important benchmark for
researchers to validate their numerical and analytical methods.
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Fig. 1 Delamination that occurs in drilling [11]
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Fig. 4 The experimental setup of the OHT tests.
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Fig. 8 Damages occurs in drilling of specimen with 0.5 percent
nanotube
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fatigue loading
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Fig. 6 Diagram of displacement and cumulative energy per cycle for

specimen with 0.1 percent carbon nanotube
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