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Investigation of Electrostatic Force in Carbon Nanotube for the Analysis of Nonlinear

Dynamic Behavior

J. K. Lee(Dept. of Mechanical Engineering Education, Andong Nat'l Univ.)

ABSTRACT

For an analysis of nonlinear dynamic behavior in carbon nanotube(CNT) an electrostatic force of CNT was

investigated. The boundary condition in the CNT was assumed to clamped-clamped case at both ends. This type of

CNT is widely used as micro and nano-sensors. For larger gaps in between sensor and electrode the van der Waals

force can be ignored. The electrostatic force can be expressed as linear form using Taylor series. However, the first

term of the series expansion was investigated here. The electrostatic force From this study we can conclude that for

larger gaps the electrostatic force play an important role in determining the deflections as well as the pull-in voltage

of simply supported switches.
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Table 1 Numerical values of the parameters

Nomenclature Value Unit
R 0.665 nm
a 09 pm
L 1 um
€ 8.8%4 F/m
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Fig. 2 The first term of eq. (6) ¢, versus distance a
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