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Using of SphericalContact Models in 3D ManipulationModeling of Au Nanoparticles
using Atomic Force Microscopy to Calculate the Critical Force and Time

M. Taheri Department of Mechanical Engineering, Arak University, Arak, Iran.

Abstract

Nowadays manipulation by using atomic force microscopeis one of the modern methods of construction micro/nano-scale equipment
has been of interest to researchers.Because of this method requires detailed and complex processes and involves high costs, before
any experimental work should be paid to accurate modeling of this process.The accurate modeling of 3D manipulation process is
made of four major parts including the kinematic, dynamic, friction and contact.3D modeling of static and dynamic manipulation
previously has been studied by various researchers, but less attention has been to the frictional and contact modeling.In this paper for
the first time, four contact spherical models, including Hertz, JKR, DMT and BCP models for 3D nanomnipulation have been
developed and used.The purpose of the application of these models is investigating their effects on critical force and time in 3D
manipulation, in order to accurate modeling of motion of nanoparticles on the substrate.The results indicate that, Hertz contact
model,because regardless of the adhesion forces, shows the least amount of critical force and time, also the results show that the
rolling particles around the x axis is the most likely mode of motion and sliding particle along the x axis is the less likely mode of
motion.

Keywords:3D manipulation, different contact models, spherical nanoparticles, critical force and time.
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