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Fig.1 Bond structure of graphite sheet
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Fig.2 Graphite cell and equivalent beam element of carbon-carbon bond
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Fig.3 Uniaxial tension of graphite sheet
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Fig.4 Pure bending of graphite sheet
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Fig.5 Tension and torsion of single-walled carbon nanotubes
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FINITE ELEMENT MODEL WITH EQUIVALENT BEAM ELEMENTS OF
SINGLE-WALLED CARBON NANOTUBES Y

Li Haijun Guo Wanlin®

(Institute of Nanoscience, College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics,
Nanging 210016, China)

Abstract Graphite sheet and single-walled carbon nanotube are integrated through Carbon-Carbon (C—C)
covalent bonds. Under the assumption of small deformation, the potential of C—C bonds can be described by a
harmonic function, with the same form as the strain energy function of beam elements, so beam elements can be
used to describe C—C bonds. This paper presents a finite element model with equivalent beam elements, which
can perfectly replace the harmonic potential to describe the bond stretching, bond angle variance, inversion
angle variance and torsion of the C—C bonds. By the analysis of graphite sheet under typical loads, the
parameters of the equivalent beam elements and the relation of the parameters of the equivalent beam elements
vs the C—C bonds are obtained. By using the model, the elastic properties for achiral nanotubes are calculated.

The results are in good agreement with the existing results.

Key words carbon nanotube, beam element, finite element, elastic properties, harmonic potential, molecular

mechanics, continuum mechanics
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