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Original Research Paper Different definitions of nano-technology prove this truth that nano-technology includes wide range of various
Received 14 October 2019 scientific fields. In fact, nano-technology is an interdisciplinary science and a new approach to the all
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mains. In Nano manipulation pr ilizing Atomic Force Micr n models play important
Accepted 19 December 2019 domains ano manipulation process by ut g Atomic Force Microscope, contact models play imp

role for determining critical force and time which constituent the first phase of this process. In current study,

two contact stages in Nano manipulation of gold cylindrical micro/nano particles are investigated. First stage

ggw;nzifﬁaﬁon is the contact of micro/nanoparticles and substrate and the second one is the contact between cantilever tip and

Micro/nano scale contact models micro/nanoparticles. For the first stage, five significant contact models including Hertz, Lundeberg, Dawson,

Atomic Force Microscope Nikpour and Heoprich have been used. Also in the second stage, contact models of Hertz and JKR have been

Contact area deformation applied. Dawson model predicts maximum and Nikpour model predicts the least amounts of deformation and

Angular effect penetration depth for the contact of the first stage of deformation between substrate and gold cylindrical
micro/nanoparticles. Also the deformation between cylindrical particles and spherical tip apex has the
minimum amount in Hertz model and the highest amount of deformation and penetration depth have been
showed in JKR model due to regarding adhesion forces. Generally, the results indicate increasing the angle of
tip apex along the z axis leads to decrease of penetration depth and the amount of deformation between
particles and substrate which Lundeberg model has been demonstrated the least amount and Nikpour model
has been showed the highest amount of decrease.
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