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This research presents elastic buckling behavior of single-walled and multi-walled carbon
nanotubes. The buckling loads of nanotubes with various boundary conditions subjected to the
compressive force are obtained and then compared with those obtained from Euler’s formulas. The
ABAQUS finite element program is applied for modeling and analysis based on the assumptions
that molecular structures of carbon nanotubes are analogous to space frames. The atom of carbon is
represented by the rigid joint and the covalent bond is représeﬁted by the beam element, while the
van der Waals force is represented by the nonlinear truss element with the load-displacement

relationship following the Lennard-Jones “6-12” theory.

The results indicate that the buckling loads of carbon nanotubes depend on the atomic arrangement,
tube diameter, tube length, and number of walls. The Zigzag configuration had the highest buckling
under identical conditions, while the deformed shapes depended on the boundary conditions

following the column theory.





