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Stability of Cantilever Pipes Conveying Fluid
with End Follower Force

TAO Li-jia, GUO Chang-qing* ,TONG Li-ming
(School of Civil Engineering, University of South China,Hengyang, Hunan 421001, China)

Abstract; Based on Euler-Bernoulli beam model, the dynamic differential equation for
fluid-conveying pipes under co-action of end follower force and flowing fluid is established,
which is then discretized with Galerkin method by choosing the beam modal functions as
trial functions.Influences of different parameters to the vibration and stability of cantilever
pipes conveying fluid and the relationship between dimensionless complex frequency and
the critical flow velocity are studied by analyzing eigenvalues. Results show that the
variation of the end follower force has great influence on the critical flow velocity.The types
of instability of the system are related to the magnitude of the critical flow velocity. Diver-
gence and single-model flutter are two prevailing types of instability of the system.
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Fig.1 Schematic diagram of pipe model

under end follower force
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Fig.2 Dimensionless critical flow velocity vs

dimensionless mass ratio
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Fig.3 Dimensionless critical flow velocity vs

dimensionless end follower force
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Fig.5 Dimensionless complex frequencies vs
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Fig.7 Dimensionless complex frequencies vs

dimensionless flow velocity
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