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Finite Element Modeling of a Carbon Nanotube Actuator
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ABSTRACT

Carbon nanotube is a geometrical frame-like structure and the primary bonds between two nearest-neighboring
atoms act like beam members, whereas an individual atom acts as the joint of the related beam members. The
sectional property parameters of these beam members are obtained from molecular mechanics. Computations of the
elastic deformation of single-walled carbon nanotubes reveal that the Young’s moduli of carbon nanotubes vary
with the tube diameter and are affected by their helicity. With increasing tube diameter, the Young’s moduli of
carbon nanotubes approach the Young’s modulus of graphite.
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Fig. 1 The segment of a graphite plane

Fig. 2 Graphite sheet and carbon nanotube
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3,3 192 09755
4,4 256 1.002
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12,12 768 1.0297
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