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Carbon nanotubes have attracted wide attention due to their superior properties. Despite the extensive research
effort, the constitutive property of carbon nanotubes is still not well-understood. The majority of the effort to
study carbon nanotubes’ mechanical behavior adopt molecular dynamics simulations or ad hoc continuum
analogue models, while recently a new multiscale continuum model has been proposed. The atomic structure
and motion information of a single-wall carbon nanotube is incorporated directly into its constitutive
relationship, thus eliminating the need of ad hoc parameters. The model is adopted in the current study and the
instability of a single-wall carbon nanotube under torsion is studied. The analytical findings are then compared
with available molecular dynamics simulation results.

References

[1]P. Zhang, Y. Huang, H. Gao, and K.C. Hwang, “Fracture nucleation in single-wall carbon nanotubes under
tension: A continuum analysis incorporating interatomic potentials”, Journal of Applied Mechanics, v. 69, p.
454-458, 2002.

[2] P. Zhang, Y. Huang, P.H. Geubelle, P. Klein, and K.C. Hwang, “The elastic modulus of single-wall carbon
nanotubes: A continuum analysis incorporating interatomic potentials”, International Journal of Solids and
Structures, v. 39, p. 3893-3906, 2002.

[3] D.W. Brenner, “Empirical potential for hydrocarbons for use in simulating the chemical vapor deposition of
diamond films”, Physical Review B, v. 42, p. 9458-9471, 1990.

[4] B.I. Yakobson, C.J. Brabec, and J. Bernholc, “Nanomechanics of carbon tubes: Instability beyond linear
response”, Physical Review Letters,v. 76, p. 2511-2514, 1996.

[5] D. Qiang, G.J. Wagner, W.K. Liu, M.F. Yu, and R.S. Ruoff, “Mechanics of carbon nanotubes”, Applied
Mechanics Review, v. 55, p. 495-533, 2002.



