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Investigating the effects of cross section asymmetry on the vibration behavior of the

nonlinear nanoresonator under internal resonance conditions

N. Ghaemi', A. Nikoobin?, M.R. Ashory?
Ph.D. Student, Mech. Eng., Semnan Univ., Semnan, Iran
2Assoc. Prof., Mech. Eng., Semnan Univ., Semnan, Iran

Abstract
Since resonant micro/nanoresonators are very delicate devices with very small dimensions, therefore, any defects

and faults caused by the process of manufacturing and laboratory implementation can lead to fundamental
changes in their vibration behaviors. Therefore, the effects of the mentioned disadvantages should be considered
as much as possible to obtain more accurate sensors with higher efficiency. In this study, a general model of a
doubly clamped microbeam (nanotube) with asymmetric cross-section with external excitation is considered.
Then, linear and non-linear behaviors of an ideal nanotube with circular cross section are investigated. The results
of the simulations indicate a good agreement with the experimental references available in the literature. Then,
taking into account the asymmetry in the resonator cross-section, the system is moved away from an ideal model
to a more real model, and the possible effects of the asymmetric cross-section in adjustment, reduction, and
vanish of internal resonance are investigated and studied. Finally, the advantages and disadvantages caused by
asymmetries and the optimal use of such an opportunity to obtain more innovative and complete models with
higher efficiency are explained.

Keywords: Nonlinear micro/nano-mechanical resonators; intermodal coupling; internal resonance; Multiple
Scales perturbation method; asymmetric resonator.
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 Micro/Nano Electro Mechanical Systems
2 Resonator
3 Resonance
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! Internal resonance (IR)
2 Carbon Nano Tube
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