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Abstract 
Carbon nanotubes (CNTs) have been 
subjected to intensive study since their 
discovery in 1991 due to their unique 
combinations of mechanical, electrical and 
chemical properties.  The mechanical 
properties of CNTs must be fully understood 
in order to fulfill their promising applications.  
In this talk, the elastic properties of single-
walled and multi-walled carbon nanotubes in 
the axial and radial directions are studied by 
using the molecular dynamics (MD) 
simulations. New phenomenological 
continuum models and their effective elastic 
moduli are generalized from the MD 
analyses. Both MD and continuum 
approaches are then applied to explore the 
thermal vibration properties of CNTs, the 
lateral and radial vibration characteristics of 
CNTs under various loading modes, and the 
buckling behaviors of CNTs under bending, 
compression, and torsion, as well as 
nanoindentation. The numerical studies offer 
useful insights to apply CNTs as nanowires 
in nanoelectronics, nanostrain sensors, nano-
transistors, nano-valves, nanocomposites and 
new methods of measuring the CNT elastic 
properties. 
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