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Abstract 
In this present study, the analysis of free vibration and stability of axially functionally graded non-uniform fluid-

conveying pipes and resting on a two-parameter foundation, such as Pasternak foundation under various sets of 

boundary conditions namely Clamped-clamped, Clamped-pinned, Pinned-pinned is carried out. An approach 

known as Variational Iteration Method (VIM) is used to carry out the analysis. The present study assumes that 

each of the Young modulus, material density, cross sectional area, moment of inertia of the pipe and foundation 

parameters varies along the pipe axis. Natural frequencies and critical flow velocities are obtained for various 

classical end conditions. Also, influence of various parameters namely mass ratio, foundation stifnesses, non-

uniformity terms and non-homogeneous materials on the natural frequencies and critical flow velocities of the 

present work is examined and the findings are presented. The obtained solutions are compared with some 

available results in the literature and very good agreements are observed. These new results will also serve as a 

benchmark for subsequent researchers. Keywords: Axially Fuctionally Graded Materials (AFGMs), Critical 

velocity, Free Vibration, Natural Frequency, Variational Iteration Method (VIM), Non-uniform, Non-Winkler 

foundation 
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