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Dynamic Analysis of a Pipe Conveymg Fluid by using Finite Element
Method
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Abstract : Dynamic characteristics of a semi—circular pipe conveying fluid are analyzed when
the pipe is clamped at the both ends. In this study, the semi-circular pipe was modeled as a
kind of the Euler—-Bernoulli beam for the slenderness assumption. The partial differential
equations of motion were derived by using the extended Hamilton principle. The numerical scheme
by using the finite element method was applied to obtain the discretized equations. Using this
method, the dynamic characteristics of the pipe were analyzed for the variations of the fluid
velocity. As the fluid velocity increases, the natural frequencies of the pipe decrease.
Furthermore, the pipe becomes unstable by divergence in the first mode when a critical fluid
velocity is exceeded.



