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Forced Vibration of Microscale Pipes Conveying Fuid Resting on Visco-paster nak
Foundation under Moving L oadswith Considering the Strain Gradient Theory

M. Hosseini
A. Zandi Baghche Maryam

Abstract

Department of Mechanical Engineering, Sirjan Ursitgrof Technology, Sirjan, Iran

Department of Mechanical Engineering, Sirjan Ursitgrof Technology, Sirjan, Iran

In this article, the forced vibration analysis éaoelastic microscale pipes conveying fluid restingvisco-Pasternak foundation
under a harmonic moving load is considered. Baseith® strain gradient theory and Euler-Bernoultidity, the governing equation
of motion and boundary conditions are derived usirtgnded Hamilton principle. The viscoelastic batraof the micropipes is
modeled by using the Kelvin-Voigt linear viscoelagheory. The displacement field in the space donsmapproximated by trial
functions and the equation of motion are reducéa tine time domain using Galerkin method. The cedpquation system in the
time domain is solved by differential quadratureneént method (DQEM) and the results of numericalyais are obtained for two
different boundary conditions, namely pinned-piniaed fixed- fixed. In the present work, the effectslifferent parameters such
as the mass ratio, diameter of micropipe, Pasteamak Winkler foundation moduli, different boundasgnditions on the non-
dimensional deflection of viscoelastic micropipe amvestigated. Also, results are in well agreemeitlh the ones obtained in

previous work.

Keywords. Forced vibration, Microscale pipes conveying flufitrain gradient elasticity theory, Moving loads ffBiential

quadrature method.
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