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Bifurcations behavior of elastically embedded

Khosravanian carbon nanotubes due to moving harmonic load

M.Sc.

Reza Ebrahimi* Abstract: One of the most significant applications of carbon nanotubes (CNTS) is
Assistant professor, transportation of nanoparticles in drug delivery systems. In these applications, hanotubes
Faculty of are subjected to moving loads, and this leads to nonlinear vibration of nanotubes. So, the

Yasou'_ztgri?\/e:rrsiﬂg' main purpose of this study is to analyze bifurcations behavior of elastically embedded
) Yasou);’ CNTs due to moving harmonic load. The model of the system is formulated by nonlocal

Euler—Bernoulli beam theory and Winkler spring. The Galerkin and Rung—Kutta
methods are used to discretize and solve the equation of motion, respectively. The effects
of some parameters on the nonlinear response of the system are investigated by the
bifurcation diagrams, phase plane portrait, power spectra, Poincare” map and the
maximum Lyapunov exponent. The results indicated that, at high excitation frequency,
the system stays in sub-harmonic motions by increasing the amplitude of the harmonic
load. Occurrence of the first irregular motion can be delayed by increasing the excitation

frequency.
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elasticity theory, Moving harmonic load
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