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Green’s Function for the Harmonic Forced Vibration of Timoshenko Nanobeam

CHEN Xiaohan, WU Taihong, LI Xiangyu

(Applied Mechanics and Structure Safety Key Laboratory of Sichuan Province, School of Mechanics and Engineering,
Southwest Jiaotong University, Chengdu 610031, China)

Abstract: On the basis of the governing equations of nanobeam, which are constructed with Gurtin-Murdoch model, the
forced harmonic vibration of Timoshenko nanobeam is investigated. In the analysis, Greens function method is adopted, and
the closed-form solutions are derived with separation of variables and Laplace transformation, including general solution and
solutions for simply supported beam, clamped beam and cantilever beam. With numerical results, the validity of the solutions
is checked, and the influence of surface effect on the forced harmonic vibration of Timoshenko nanobeam is studied. It is
shown that surface effect may enlarge or reduce the stiffness of nanobeam, resulting in the change of natural frequency of
nanobeam. The influence of surface effect is related with boundary conditions of beam, and decreases as the size of beam
increases. Surface effect has much stronger influence on cantilever beam than on simply supported beam and clamped beam.
The influence of surface effect on nanobeam can be measured by transverse deflection or cross-sectional rotation of nanobeam,
and the similar results can be obtained by the two ways.

Key words: nanobeam; surface effect; harmonic forced vibration; Timoshenko beam; Greens function





