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Abstract

In this paper, buckling and free vibration analysis of cylindrical panel reinforced by various
distributions of carbon nanotubes (CNTs) on elastic foundation for two cases including
uniform distributed (UD) and functionally graded (FG) is studied. Based on the first order
shear deformation theory (FSDT), the equilibrium equations of cylindrical panel reinforced by
CNTs are derived using energy method and Hamilton’s principle. Then, using Navier’s type
solution, the governing equations of equilibrium for cylindrical panel reinforced by various
distributions of CNTSs are solved. Using the mixture rule, the material properties of cylindrical
panel reinforced by CNTSs are estimated. In this study, the effects of volume fraction, various
distributions of CNTSs, elastic foundation parameters on the critical buckling load and natural
frequency of cylindrical panel reinforced with CNTs are investigated.

The obtained results of this research indicate that the trend of increasing natural frequency
leads to increase in the percentage of CNTs and elastic modulus parameters which the
maximum natural frequency occurs for FG-X case. Also increasing the percentage of CNTs
and elastic modulus parameters leads to increase the critical buckling load which the
maximum and minimum values of this load take place for FG-X and FG-O, respectively. On
the other hands, it can conclude that with suitable selecting of CNTSs distributions and volume
fraction, the stiffness of structures increases and then the critical buckling load and natural
frequencies enhance. Thus this point is noticeable to design the optimum of structures at
nanoscale.


http://www.sid.ir

