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Nonlinear Dynamic Response of Cantilevered Carbon Nanotube Resonator by
Electrostatic Excitation
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ABSTRACT

This paper predicted the dynamic behaviors of a cantilevered carbon nanotube(CNT)
incorporating the electrostatic force, van der Waals interactions between the CNT and
ground plane. The structural model of the CNT includes geometric and inertial
nonlinearities for predicting various phenomena of nonlinear responses of the CNT due to
the electrostatic force. In order to solve the problem, we used Galerkin’s approximation and
the numerical integration techniques and as a result, we predicted characteristics of
nonlinear response of nano resonator. The cantilevered CNT shows complex dynamic
responses and instabilities due to the applied dc and ac voltages, and driving frequencies.
The results investigated in this paper are helpful to the modeling of nanotube based
electromechanical devices such as nano-resonators and nano-sensors.
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Fig. 2 Cross sectional geometry of SWCNT and
graphene ground plane.
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Fig. 3 The force distribution of curve fitting(blue dot,e)
and numerical integration(red line, -) of each external
force on SWCNT.
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Fig. 4 The frequency responses of the nano resonator
with variant DC voltage load on V ac =0.15 and
Q =150. The SN is a saddle-node bifurcation, PD is a

period doubling bifurcation, the dotted line is unstable
branch and the (A)-(D) are initial excitation frequency
condition for the time response.
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Fig. 5 The time responses of the nano resonator with
various excited frequency on Vpe =1.0V

V,c =03V and Q=150.
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