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Abstract The torsional post-buckling behaviors of capped and uncapped hybrid carbon nanotubes filled
with butane molecules and functionalized by H2C=C groups were predicted using classical molecular
dynamics simulations. The observations showed that the torsional stiffness of the hybrid carbon
nanotubes was decreased to almost zero for some time after the first buckling onset. Their torsional
stiffness then increased significantly at the post-buckling stage, indicating stiffened post-buckling
behavior. As a result, their final torsional buckling moment was much larger than the first one. In
addition, the torsional stiffness and buckling moment at the post-buckling stage were significantly larger
for the capped hybrid carbon nanotubes than the uncapped ones. In the case of uncapped hybrid carbon
nanotubes, the filled butane molecules moved outwards to avoid the radial-direction contraction by

torsional buckling.
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Fig. 1. Capped and uncapped hybrid (10,10) SWCNTs
considered for classical MD simulations.
These hybrid SWCNTs are filled with butane
molecules and functionalized by H;C=C
groups. H denotes hydrogen and C denotes
carbon.
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Fig. 2. Torsion versus torsional angle curves of pristine

and hybrid SWCNTs at the first buckling
stage. These capped and uncapped hybrid

SWCNTs are filled with butane molecules and
functionalized by H,C=C groups.
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. Buckled longitudinal shapes of capped and
uncapped hybrid SWCNTs which are filled
with butane molecules and functionalized by
H,C=C groups at the first buckling stage. The
torsional angle is 0.6 rad.
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Fig. 4. Torsion versus torsional angle curves of pristine
and hybrid SWCNTs at the post-buckling
stage. These capped and uncapped hybrid
SWCNTs are filled with butane molecules and
functionalized by H,C=C groups.

Fig. 5. Buckled longitudinal shapes of capped and
uncapped hybrid SWCNTs which are filled
with butane molecules and functionalized by
H2C=C groups at the post-buckling stage.
The torsional angle is 2.0 rad.

Fig. 6. Buckled longitudinal shapes of capped and
uncapped hybrid SWCNTs which are filled
with butane molecules and functionalized by
H,C=C groups at the post-buckling stage.
The torsional angle is 3.0 rad.
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Fig. 7. Torsion versus torsional angle curves of pristine,
hybrid, and filled SWCNTs at the
post-buckling stage. While the hybrid
SWCNTs are filled with butane molecules and
functionalized by H,C=C groups, the filled
SWCNTs are only filled with butane molecules
without functionalizing.
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