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Stability Analysis of Viscoelastic Cantilever Fluid-conveying Pipes Under

the Action of End-following Force

WANG Yanhong, GUO Changqing *, CHENG Xiangyu
(School of Civil Engineering, University of South China, Hengyang, Hunan 421001, China)

Abstract; The fluid-conveying pipe might exhibit richer dynamics under the combined
effect of end-following force and viscoelasticity. The stability of viscoelastic cantilever
fluid-conveying pipe under the action of end-following force was investigated. The pipe vis-
coelasticity was modeled by Kelvin model, and the differential equation of motion of the
pipe under the co-action of flowing fluid and end follower force are established on the basis

of Bernoulli-Euler beam model, which were discretized by Galerkin method. The effects of
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end following force, viscoelastic coefficient and mass ratio on the unsteady critical velocity

of system for instability were analyzed using eigenvalues. The variation curves of the real

and imaginary parts of the complex frequency with the flow velocity under different parame-

ters were given, and the effects of each parameter on the vibration characteristics and sta-

bility of the pipe were investigated. The results showed that: under the action of end fol-

lowing force, the instability mode of viscoelastic cantilever flow pipe was fluttering; the

magnitude and direction of end follower force have a great influence on the critical velocity

of system instability ; with increasing end following force, the critical velocity of the system

instability decreases; with increasing the pipe viscoelastic coefficient, the critical velocity

of the system instability will increase slightly; with increasing the mass ratio, the critical

velocity of the system instability will also be increased.
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fluid-conveying under end-following force
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Fig.2 Relationship between critical flow velocity and
mass ratio in fluid-conveying pipe with different

end-following force( a=0.01)
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Fig.3 Relationship between critical flow velocity and

end-flowing force in fluid-conveying pipe with

different mass ratios(a=0.01)
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Fig.5 Variation of the first two orders of complex frequency with flow velocity in fluid-conveying pipe

under different end-following force(«=0,3=0.2)
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Fig.8 Variation of the first two orders of complex frequency with flow velocity in fluid-conveying pipe

with different coefficients of viscoelasticity(y=10,8=0.2)
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