@ A =74 A, A278 A113, pp. 18151823, 2003 1815

FARTL 2E 92 stolx9 FEY L AT wA:

A= FF

(002 431 2690 A, 20039 9F 28 HASE)

Influence of Design Parameters on Dynamic Behavior and
Frequencies of Cantilever Pipe Conveying Fluid
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Abstract

The vibrational system of this study consists of a cantilever pipe conveying fluid, the moving masses upon
it and having an attached tip mass. The equation of motion is derived by using Lagrange's equation. The
influences of the velocity and the inertia force of the moving mass and the velocities of fluid flow in the
pipe have been studied on the dynamic behavior and the natural frequency of a cantilever pipe by numerical
method. The deflection of the cantilever pipe conveying fluid is increased due to the tip mass and rotary
inertia. After the moving mass passed upon the cantilever pipe, the amplitude of pipe is influenced by energy
variation when the moving mass fall from the cantilever pipe. As the moving mass increase, the frequency of
the cantilever pipe conveying fluid is increased. The rotary inertia of the tip mass influences much on the
higher frequencies and vibration mode.
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Fig. 1 Cantilever pipe conveying fluid with moving
masses
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Table 1 Specifications of cantiliever pipe conveying
fluid system

Mass per unit length ( m; ) 0.2 (kg/m)
Length (/) 2 (m)

Young's modulus( E ) 9.72 (Mpa)

Outer diameter 18 (mm)

Inner diameter 12 (mm)

Velocity of moving mass( ¢ ) 0.2 (m/s)
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