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Simulation of carbon nanotubes and its allotropes manipulation by molecular
dynamics approach
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, the modeling and simulation of manipulation of carbon nanoparticles have been
Received 29 June 2016 investigated. The geometry plays a significant role in the dynamic behavior of nanoparticles
Accepted 31 July 2016

manipulation and the evaluation of different geometric shapes of nanoparticles in this process is very

Available Online 11 September 2016 . . . . - - .
vaflable Online 2. Septembey important. To examine the geometrical effects, the manipulation of four different kinds of nano-carbon

Ke A allotropes with the same mass has been studied. Furthermore, the manipulation of carbon nanotubes
ywords: . N . " . .

Manipulation, Nanorobotics with different diameters has been simulated. For this purpose, the molecular dynamics method was used
Molecular Dynamics to improve our knowledge and understanding about the nanomanipulation processes and dynamics. It is
Allotropes of carbon found that the acting force on the tip decreases as the nanoparticle shape varies from sphere to cylinder

Geometry effects in the manipulation of carbon allotropes with the same mass, further the manipulation is facilitated. In

this state, the curvature radius of nanoparticle increases and the potential energy between nanoparticle
and substrate reduces. In the manipulation of nanotubes, the results of nanotubes manipulation showed
that increasing the diameter of the nanotube caused the force on the probe to increase. The indentation
depth was extracted for each nanotube during the manipulation process. The results indicated that by
increasing the diameter of the nanotube, the indentation depth increases. According to the application of
carbon-based structures and nanotubes as the drug carriers in medicine, the results of this study can be
used to improve the experimental projects and reduce the time and cost of them.
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Fig. 2 The four kind of carbon allotropes for manipulation; a- nanotube
(4,4), b- CNT (5,5) capped by C60, c- CNT (6,6) capped by fullerene
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Fig. 6 Indentation depth of nanotubes versus tip displacements; a-
Armchair (20,20), b- Armchair (10,10) , c-Armchair (5,5)
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Fig. 4 Manipulation forces of the nanotubes with various diameters
versus tip displacement; a- horizontal manipulation force, b- vertical
manipulation force
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Fig. 5 The indentation depth and contact area in the manipulation
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