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Vibration Control and Dynamic Stability of Pipes by means
of Internal Flowing Fluid
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ABSTRACT
The present paper deals with the dynamic stability and vibration suppression of a cantilevered flexible

pipe with a concentrated mass under an internal fluid flow. The equations of motion are derived by

energy expressions using Hamilton’s principle, and some analytical results using Galerkin’s method are

presented. Finally, the vibration suppression technique by means of an internal fluid flow is

demonstrated experimentally.
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Fig. 1 A mathematical model of the pipe.
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Fig.4 Eigenvalue curves without gravity (M =0.4).
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Table 1. Details of the pipes conveying fluid.
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@ Motor @ Flow meter @ Electronic valve @ Silicon pipe
® A/D, D/A board ® Computer @ F.F.T. analyzer

® Vibrometer controller @ Laser sensor (@ Water

Fig. 8 Experimental setup for pipe systems.
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Table 2. Comparison of natural frequencies between

experiment and numerical analysis.
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Table 3. Experimental and numerical fluid velocity
for critical and stable state.
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Fig. 9 Displacement change of the pipe
without control (M =0.0)
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Fig. 10 Displacement change of the pipe
with control (M =0.0)
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