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Molecular Dynamics Simulations on the Mechanical Behavior of Carbon Nanotube
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Abstract

Molecular dynamics simulations on the deformation behavior of single-walled carbon nanotube are
performed. Formation energies of CNT’s by interatomic potentials are computed and compared with ab initio
results. Bending and axial compression are applied under lattice statics and NVT ensemble conditions.
Specifically, we focus on the mechanism of kink formation in bending. The simulation results are

comprehensively explained in the framework of atomistic energetics. The effects of temperature and chirality

on the deformation of carbon nanotube are also studied.
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Fig. 1 Formation energy of carbon nanotubes.
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Fig. 2 Strain energy in (6,6) armchair nanotube bending
(A=32°B=33°C=120°).

Fig. 4 Kink formation of (10,0) zigzag nanotube
bending: (a) 30°, (b) 40°, (c) 80°.

Fig. 3 Kink formation of (6,6) armchair nanotube
bending (A =32°, B =33°, C=120°).
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Fig. 6 Strain energy in (7,7) armchair nanotube
compression (B = 6.59%, C =7.00%, D =
7.09%).

Fig. 7 Buckling behaviors in (7,7) armchair nanotube
compression (A= 3.0 %, B =6.59%, C = 7.00%,

D = 7.09%).
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Fig. 9 Deformed shapes in (T = 0K) MD simulation of
(7,7) armchair nanotube compression (6.7%): A =
3.2 (ps), B=20.0 (ps), C =45.0 (ps).
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