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Theoretical Analysis of Carbon Nanotube Actuators

C. H. Park, H. C. Park, H. K. So, B. B. Jung

ABSTRACT

Carbon nanotube actuator, working under physical conditions (in aqueous solution) and converting electrical energy into

mechanical energy directly, can be a good substitute for artificial muscle. The carbon nanotube actuator simulated in this

paper is an isotropic cantilever type with an adhesive tape which is sandwiched between two single-walled carbon nanotubes.

For predicting the static and dynamic characteristic parameters, the analytical model for a 3 layer bimorph carbon nanotube

actuator is developed by using Euler-Bernoulli beam theory. The governing equation and boundary conditions are derived

from energy principles. The induced displacements of the theoretical model are presented in order to investigate the

performance of the carbon nanotube actuator with different control voltages. The developed model presents invaluable means

for designing and predicting the performance of carbon nanotube actuator that can be used in artificial muscle applications.
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Fig. 1 Schematic drawing of a bimorph SWNT!®
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Fig. 2 Euler-Bernoulli model of a SWNT actuator.
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Fig. 3 Static deflection-length for various voltages.
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Fig. 4 Induced moment-length for various voltages.
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Fig. 5 Time response of flexural displacement for 1%
mode (dash:-0.8v, dot:-0.5v, solid:-0.2v).
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