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Deformation of Metallic Single-Walled Carbon Nanotubes

in the Electric Field Based on Elastic Theory

HONG Wen-liang, GUO Xing-ming
(Shanghai Institute of Applied Mathematics and Mechanics ,
Shanghai University, Shanghai 200072, P. R. China)

Abstract: The electromechanical properties of metallic single-walled carbon nanotubes ( SWC-
NTs) in the electric field are demonstrated via a column shell model. A model of hemisphere
was introduced to determine the charge distribution and local electric field on SWCNTs. It is
shown that, regarding the SWCNT’ s an elastic column shell, the analytical solutions of charged
SWCNT’ s axial strain and radial strain are obtained. Single-walled carbon nanotubes with high-
er aspect ratio can show greater deformation and the greatest radial deformation appears at the
end of the tube, and significant axial strain can be induced in CNTs with long length (around
100 nm) even though the applied electric field is not strong enough; when the SWCNTs are
fixed at both ends the radius of SWCNTs become smaller along axial position. These results re-
dound to our understanding of metallic SWCNTs’ electromechanical properties in the electric

field and SWCNTs’ applications on nanoelectronic device and nanoelectromechanical systems.

Key words: single-walled carbon nanotubes; charged deformation; analytis solution



