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Torsional buckling of a double-walled carbon nanotube under
the action of coupled thermo-mechanical load ™
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Abstract

Taking into account the effects of surrounding elastic medium and van der Waals forces between the inner and outer
nanotubes and using the shell theory in continuum mechanics the governing equation of carbon nanotube under the action of
coupled thermo-mechanical load is established. Based on the model an explicit formula for the critical load is derived in terms
of the buckling modes of the shell and the parameters that indicate the effects of temperature change surrounding elastic medium
and the van der Waals force. Numerical simulation results show that at low and room temperature the critical load for infinitesimal
buckling of a double-walled carbon nanotube increases as the value of temperature change increases while at high temperature
the critical load for infinitesimal buckling of a double-walled carbon nanotube decrease as the value of temperature change

increases .

Keywords carbon nanotube buckling coupled thermo-mechanical load
PACC 4620 4630L 6148

* Project supported by the National Natural Science Foundation of China Grant No. 10672059 and the Natural Science Foundation of Guangdong Province
China Grant No. 06025689 .

1 E-mail emqghan@ scut. edu. cn



