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Sensitivity Analysis of Peripheral Parameters in Three Dimensional Nano-
Manipulation by using HK Model

M. Taheril”, S. H. Bathaee?
1 Assoc. Prof., Mech. Eng., Arak Univ., Arak, Iran.
2 Bsc. Student, Mech. Eng., Arak Univ., Arak, Iran.

Abstract

Nano particle manipulation is composed of two phases. First phase is critical force and time investigations
and the second phase is nano particle motion and displacements. In this paper the first phase of nano particle
manipulation was investigated. Critical force is the amount of force required for overcoming the friction
and surface adhision forces. Also critical time is the duration for partical to change from static to dynamic
state. Two noticeable categories of parameters are chiefly effecting on two significant factors: 1- peripheral
parameters and 2- dimensional parameters. In this paper by utilizing sensitivity analysis, which A-fest
method is one of them, and HK precise friction model effect of peripheral parameters on critical rolling's
time and force was studied. Surface energy, work adhision, elastic modulus of needle and particle and
poissan coefficients of needle and particle, are the studied peripheral parameters. With nano particle
considered to be rigid and without its deformation, elastic modulus of particle and needle was known as the
most effective factor on critical rolling force and time in x-axis direction and y-axis direction in nano
manipulation using Hk model respectively.

Keywords: Nano-Technology; 3D Nanomanipulation; HK Friction; Sensitivity Analysis-E-Fast Method;
Environmental parameters.
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! Manipulation
2 AFM: Atomic Force Microscopic
3 MCS: Modified Couple Stress
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