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Molecular Dynamics Simulations of Heating up the Single-walled
Carbon Nanotube at High Temperature

XIE Fang' ZHU Ya-bo'® ZHANG Ling’

1. School of Physics and Electronic Engineering Xu Zhou Normal University Xuzhou Jiangsu 221116
2. School of Materials Science and Engineering China University of Mining and Technology Xuzhou Jiangsu 221008 China

Abstract We use the tight-binding molecular dynamics simulation explore the distortion of single-walled nanotubes when being heated
up at high temperature in the vacuum. In order to study different properties of carbon nanotube with the different chair angles 5 5
armchair tube and zigzag 9 0 tube with the similar radius and same length are selected to simulate. Their chair angles are 30° and
0° separately. The results suggest that armchair carbon nanotube is more heat-resistant than zigzag. 9 0 zigzag tube begins to crack
at 4700 K while 5 5 armchair tube happens at 5400 K. Moreover the ends of 5 5 armchair close easier than those of 9 0
zigzag when being heated up at high temperature which might mean their growth with different model. The closing of the ends decrea-
ses the growth of the system energy by reducing the hanging bonds. Correspondingly the bond theory provides some explanation to the
results. The research will be helpful to study CNT growth and their application.
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