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Stability Analysis of Viscoelastic Cantilever Pipeline Conveying Fluid under
Distributed Follow-up Force

QI Fahui, WANG Tianlin, GUO Changqing "
(School of Civil Engineering, University of South China, Hengyang, Hunan 421001, China)

Abstract; For a viscoelastic pipe conveying fluid under the combined action of flowing
fluid and distributed follower force, the differential equation of motion of the pipe
conveying fluid is established based on Kelvin viscoelastic model and Euler beam model ,
and then discretized by Galerkin method. Through eigenvalue analysis, the influences of
distributed follower force, mass ratio and viscoelastic coefficient on the critical velocity of
system instability are studied. The vibration characteristics and stability of the system
under different parameters are analyzed by using the curves of complex frequencies chan-

ging with flow velocity. The results show that the larger the distributed follower force, the
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lower the critical flow velocity for instability of the system; with the increase of mass ratio,
the critical velocity will increase. When the viscoelastic coefficient increases, the critical
flow pipelines is flutter.
bility

flow velocity will also increase slightly. The predominant mode of instability for cantilever
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Fig.1 Viscoelastic cantilever pipe subject to

distributed follower force
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Fig.2 Variation of critical velocity with mass ratio in

viscoelastic cantilever pipeline( «=0.01)
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Fig.5 Relationship between the first two order complex frequencies and the flow velocity of

a cantilever pipeline under different distributed follower force
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Fig.8 Relationship between the first two order complex frequencies and the flow velocity of

a viscoelastic cantilever pipeline with different viscoelastic coefficients
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