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ABSTRACT

Carbon nanotube (CNT) has become popular nanomaterial in manufacture of nano-electro- mechanical
devices and nano-composites due to its remarkable properties. Accurate determination of vibrational
modes of CNT is important for efficient usage of such nano-devices and nano- composites. However,
experimental determination of these modes is difficult, and there has been no mathematical form for
these modes. This seminar presents a novel study that determines the effect of geometrical parameters
on the fundamental vibration modal frequencies of single-walled CNT (SWCNT), using molecular-
structural-mechanics-approach, finite element analysis, and statistical modelling. Consequently, a
first-of-its-kind mathematical form of fundamental transverse vibration frequency and fundamental
torsional frequency of SWCNT is proposed, and tested to accurately predict our FEA results and
results published by others. Interestingly, the transverse and torsional frequencies have similar forms
as of a continuum Bernoulli-Euler beam. Comparing the frequency forms of SWCNT with the
continuum beam can give its respective moduli. From this, it is found that effective shear modulus of
SWCNT depends only on its chirality, such that symmetrical structures have higher shear modulus
than asymmetrical structures. Proposed forms open up new ways of geometrical characterization
of SWCNTs, determining effective moduli, and designing SWCNT-based nano-electro-mechanical-
devices.
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