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A Study on Dynamic Behavior of Cantilever Pipe Conveying Fluid
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ABSTRACT

In this paper a dynamic behavior of a cracked cantilever pipe conveying fluid with the moving
mass is presented. It has the results focused on the response characteristics, Based on the
Euler-Bernouli beam theory, the equation of motion can be constructed by using the Lagrange's
equation. The cracked section is represented by a local flexibility matrix connecting two undamaged
beam segments. The crack is assumed to be in the first mode of fracture and to be always opened
during the vibrations. When the fluid velocity is constant, the influences of the crack severity, the
position of the crack, the moving mass and its velocity, and the coupling of these factors on the
tip-displacement of the cantilever pipe are depicted.
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Fig.1 Geometry of a cracked cantilever pipe conveying fluid with a moving mass
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Table 1 Specifications of the cracked pipe

Property Value
Length of pipe( L) Im
Outer radius of pipe ( R, ) 0.025 m
Inner radius of pipe (R;) 0.02m
Young's modulus( E) 2.08x10" N/m?
Density 7860 kg/m’
Velocity of fluid( U) 05
Poisson's ratio( v, ) 0.3
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