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Buckling analysis of moderately thick double-curved composite sandwich panel with
grid-stiffened core and carbon nanotubes reinforced surface layers

A. Darabi Department of Aerospace Engineering, MalekAshtar University of Technology, Tehran, Iran

K. Malekzadeh Fard Department of Aerospace Engineering, MalekAshtar University of Technology, Tehran, Iran

S. M. Nabavi Department of Aerospace Engineering, MalekAshtar University of Technology, Tehran, Iran
Abstract

In this research, the buckling of moderately thick double-curved composite sandwich panel with grid-stiffened core and carbon
nanotubes reinforced surface layers under axial static loading has been studied analytically for the first time. The panel core is
consisted of irregular hexagonal cells. The mechanical properties of the carbon nanotubes reinforced layers with different
distributions are determined by the improved rule of mixtures. The buckling equations are obtained by using of the minimum total
potential energy principle and Reddy's third-order theory and solved via the Navier method for different boundary conditions .The
results show that the effect of carbon nanotubes on buckling load is in the way that the buckling performance in each case depends
on the geometric parameters of the grid core. By assigning the appropriate value for grid core characteristics, the maximum buckling
load can be obtained by the minimum amount of carbon nanotubes. It is observed that in the FG-V distribution mode, for the smaller
amount of carbon nanotubes (0.05 volume fraction), the maximum buckling load is obtained. Also, for Ry/R,=2 and FG-V
distribution mode, the maximum buckling load gains in simply support boundary condition. For R/Ry=2 and UD distribution mode,
the maximum buckling load obtained from Simple-Clamped boundary condition. It can be noticed that, in this shell type, the
maximum buckling load doesn’t belong to fully clamped boundary conditions.

Keyword: double-curved shell: sandwich panel: grid-stiffened core: carbon nanotubes: buckling load. Analytical solution
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