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Effects of Attached Masses on the Instability and Vibration Suppression of
a Flexible Pipe Conveying Fluid
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ABSTRACT

The paper deals with vibration suppression and dynamic stability of a wvertical cantilevered pipe
conveying an infernal flowing fluid and having an aftached mass. Real pipe systems may have some
valves or mechanical attached parts, which can be regarded as attached lumped masses. The effect of
attached mass on the dynamic stability of a cantilevered pipe conveying fluid is investigated for different
locations and magnitudes of the attached mass. The flow rate was controlled through motor pump output
and measured by a flow meter. Experimental results in the vicinity of flutter fluid velocity were compared
with theoretical predictions. It has been found that the experimental results are in substantial agreement

with the theoretical predictions. Finall

v. in order to suppress the vibration of the pipe subjected to a

disturbance, a control technique using an internal flowing fluid is introduced.
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Table 2 Details of the pipe and the attached mass

Materials Silicon rubber
Length L 545(mm)
Motor pum Vibrometer controller
@ Motor pump @ conto Outer diameter d, 13.5(mm)
@ Flow meter ® Laser sensor
@ Silicon pipe @ Motor pump controller Pipe | Inner diameter d; 6.7(mm)
@ Computer @ Fixed condition Young's modulus K 9.72(MPa)
® Water @ Electronic valve . i . « | 1723 x10°
Viscous damping coefficient E (N - sec/m’)
® FF.T. analyzer @ A/D. D/A board
Pipe mass per unit length w2, 0.139 (kg/m)
Fig. 19 Schematic diagram for experimental setup of the Attached | Type A 19(g)
pipe conveying fluid mass | Type B 38(g)
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