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Fig. 1  Fluid-converying pipes

model of hanging Euler-Bernoulli cantilever
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Fig.2  Fluid-conveying pipes model in curvilinear coordinate system
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Fig.3 Period-1 solution of the fluid-conveying pipe
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Fig.4 Periodic-n motion of the fluid-conveying pipe
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Fig.5 Chaotic motion of the fluid-conveying pipe
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Fig.6 Periodic-n motion of the fluid-conveying pipe
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suppression of a fluid conveying curved pipe by considering

PERIODIC AND CHAOTIC OSCILLATIONS OF THE FLUID
CONVEYING PIPES WITH PULSE FLUID "

Xi Hongmin Zhang Wei  Yao Minghui

(College of Mechanical Engineering, University of Technology, Beijing 100022, China)

Abstract The nonlinear oscillations of fluid conveying pipes under parametric and external excitations were re-
searched. The nonlinear governing equation of motion for the cantilevered pipes conveying pulse fluid with one-si-
ded harmonic external force was obtained by using the Hamilton principle, in which the nonlinear geometric de-
formation of the pipe was only considered. The method of multiple scales and Galerkin method were employed to
transform the partial differential governing equation of motion to the average equations in the case of the principal
parametric resonance-1/2 subharmonic resonance and 1:2 internal resonance. The results of numerical simulation
indicate that there exist the periodic motion and chaotic motion in the conveying fluid pipes under parametric and
external excitation.

Key words nonlinear oscillations, chaotic motion

fluid conveying pipe, pulse fluid,
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