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Vibration Analysis of Fluid-conveying Carbon Nanotubes with Laminar and Turbulent

Flows
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Abstract

In this paper, the free vibration and divergencstabhility of single-walled carbon nanotubes conmgyfluid with considering the
effects of non-uniformity of laminar and turbuldluw velocity distribution are investigated basedrmnlocal elasticity theorythe
non-uniform flow velocity distribution occurs due the viscosity of the fluids. Based on the Euleriulli beam theory, the
governing equations of motion and boundary conastiare derived by using the Hamilton's principlee Eentrifugal force term in
the equation of motion of the nonotubes is modifdlaminar and turbulent flow profiles. The difémtial transformation method
(DTM) is used to solve the governing differentiguations of motion. In vibrational analysis theeett of nonlocal parameter and
non-uniform flow velocity on the vibrational propies of the carbon nanotubes with different boupdanditions arénvestigated.
Results show that the effects of nonlocal elastiniiay increase the natural frequency and criticeérdence flow velocity of
systems, while the non-uniform flow velocity de@es the critical divergence flow velocity and naturequency of nanotube,
compared to the uniform case. The validity of thespnt analysis is confirmed by comparing the teswith those obtained in
literature.

K eywords. Carbon nanotube, Nonlocal elasticity, Laminar fl@wrbulent flow, Differential transformation metho
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