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Fig.1 Structures of carbon nanotube based nano-switches and

nano-RAM elements
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Fig.2 Schematic illustration of a nano-switch based on the

bistability of nanotubes
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Fig.3 Schematic illustration of simulation models
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(Note: The meta stable state of (40,0) is collapsed structure
but those of (50,0) and (60,0) are cylindrical structures)
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MECHANICAL BEHAVIOR OF RADIAL COMPRESSED SINGLE-WALLED
CARBON NANOTUBES?Y

Chang Tienchong®?  Guo Xingming
(Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China)

Abstract Carbon nanotubes have been proposed as one of the most promising materials in nanoelectrome-
chanical systems (NEMS). In this paper, taking advantage of the bistability of single-walled carbon nanotubes,
we at first give a prototype design of nanoswitches which can serve as fundamental building blocks for the design
of NEMS components or random access memory. The switch may be switched between ON and OFF states by
applying electrostatic forces. We then focus on the mechanical behavior of the switch being turned on from off
state, that is, a radial compressed single-walled carbon nanotube collapsing into a ribbon-like structure. The
molecular dynamics simulation we used is based on second-generation-bond-order potential developed by Bren-
ner. We show that, with the tube diameter increasing from 2 to 5nm, the energy barrier between the two stable
states of a nanotube increases firstly and then decreases. The peak value of energy barrier is approached at the
diameter equal to about 3.8nm. This conclusion is very useful to the potential application of the bistability of
carbon nanotubes in NEMS. We also investigate the initial radial elastic modulus of carbon nanotubes and the
results show that it is approximately in linear relation with the tube diameter in a double logarithm coordinate

system for the tubes with diameters ranging from 1 to 5nm.
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