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Investigation and Sensitivity Analysis of Dimensional Parameters
and Velocity in the 3D Nanomanipulation Dynamics of Carbon
Nanotubes Using Statistical Sobol Method
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Critical force and time are the two important output parameters in nanomanipulation
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accurately calculate the critical forces and time of the manipulation requires careful analysis
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the most accurate methods of which is the Sobol method. Previously, research on the influence
of various parameters on the 2D manipulation has been done. In this paper, for the first time,
using Sobol statistical sensitivity analysis method, effects of various dimensional parameters,
including length of cantilever, width of cantilever, thickness of cantilever, height of tip, the speed
in direction of the x and y-axes, radius of the particle, radius of the tip needle, and length of
particle have been studied on 8 output parameters, including critical force of sliding along the
x-axis, rolling around the x-axis, sliding along the y-axis, rolling around the y-axis, and critical
How to cite this article time of sliding along the x-axis, rolling around the x-axis, sliding along the y-axis, and rolling
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