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ABSTRACT

The vibrational system of this study is consisted of a rotating cantilever pipe and the flow in the
pipe. The equation of motion is derived by using Lagrange equation. The influences of the rotating
angular velocity and the velocities of fluid flow in the pipe have been studied on the dynamic
characteristics of a rotating cantilever pipe by numerical method. The tip-amplitude of axial vibration
and maximum tip-deflection of axial direction of cantilever pipe are directly proportional to the
velocity of fluid and rotating angular velocity of pipe in the steady state, respectively. The bending
tip-amplitude of cantilever pipe is inversely proportional to the velocity of fluid in the steady state.
When the rotating angular velocity is 5 rad/s, the velocity of fluid increase with increasing the
natural frequency of axial vibration at second mode and third mode, but the natural frequency axial
direction of first mode is decreased. The natural frequency of lateral direction is decreased due to
Increase of the rotating angular velocity. It identifies that the influence of velocity of fluid give much
variation lower mode of vibration in lateral direction. And the influence of velocity of fluid g:ve much
variation higher mode of vibration in axial direction.
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Fig. 1 A schematic diagram of rotating cantilever
pipe conveying fluid
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Table 1 Specifications of rotating cantilever pipe
conveying fluid

Mass per unit length

(pipe) : m, kg/m 0.20
%ﬁf’i)pef ‘j;flt length kg/m 0.035
Length of pipe : { m 1.00
Bending stiffness : EI Nmz2 0.21
Outer diameter of pipe mm | 2500
Inner diameter of pipe | mm | 12.00
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