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Abstract

Due to the different applications of beams with attached mass and also the increment of the
importance of nanocomposite materials, in this paper, a study on the nonlinear vibrations of
composite cantilever beams with tip mass under the harmonic excitation is presented. The
equations of motion are derived using the exact geometrical formulation based on the
Cosserat theory for rods. The Mori-Tanaka's model is implemented to formulate the
mechanical properties of carbon nanotube reinforced beam. The Galerkin approach is
implemented to derive the linear natural frequencies and the corresponding mode shapes of
the beam with tip mass. The extracted mode shapes are employed to discretize the equation of
motion. The discretized equations of motion which contain geometrical and inertial
nonlinearities are solved using the method of multiple scales to extract the frequency
response. The effects of the attached mass, the carbon nanotube volume fraction and the
excitation force amplitude on the frequency response of the structure are investigated.



