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Abstract
This paper investigates the performance of sandwich cylindrical shell with polymeric core and carbon nanotube-reinforced composite face sheets with polymer matrix subjected to mechanical load of the system through three-dimensional motion equations for different boundary conditions. The distributed mechanical load is applied to outer surface of the sandwich shell in the case of mechanical load. Boundary conditions are considered as different sets of simply supported and clamped boundary conditions. The governing motion equations are written in the form of state-space on the basis of three-dimensional elasticity theory by combining stress-strain, strain-displacement and equilibrium relations of cylindrical coordination. Continuity condition between the layers of sandwich structure made of different materials is of great importance which can be satisfied by equating stresses and displacements for two adjacent connected layers. Displacements and stresses are expressed in the form of Fourier series expansions to obtain analytical solutions in the case of simply supported boundary conditions. Differential quadrature method (DQM) is employed to solve differential equations of motion for other cases of boundary conditions. To examine the validity of the applied approach, the obtained results are compared with those published in the available literature and a good agreement is observed between the results. Then, the results of applying DQM are compared with those obtained analytically for simply supported structure to examine the accuracy of the semi-analytical approach and also a close agreement is observed in this validation study. Eventually, effects of different boundary conditions, mid-radius to thickness ratio, length to mid-radius ratio, mechanical load, volume fraction and distribution patterns of carbon nanotubes on the elastic behavior of the cylindrical shell is explored.
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