Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2013.14.5.2100
cooperation Society

Vol. 14, No. 5 pp. 2100-2105, 2013

FAEel 2% 7T FolZo AF AE AT FHol|= A&
MR¥¥ 9 24 2 A5 B7}

Design and Performance Evaluation of MR Damper for the
Reducing Vibration of a Flexible Pipe Conveying Fluid
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Abstract This paper presents design and performance evaluation of MR damper for the reducing vibration of a
flexible pipe conveying fluid. A novel type of MR damper which is suitable for pipe vibration characteristics is
proposed and the MR damper is mathematically modeled and its damping force characteristics are evaluated.
The vibration control performance of the MR damper associated with The cantilever pipe system is evaluated.
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[Fig. 1] Schematic diagram of the pipe support system
with MR damper
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[Fig. 2] Configuration of the conventional MR damper.
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[Fig. 3] Design parameters and configuration of the
proposed MR damper for the isolation of pipes
(a) configuration of the MR damper (b) design
parameters of the MR damper
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[Table 1] Design variables of the MR damper.

Design variable Value
4, 0.002 m’
A, 0.0000503 m*
k, 280 kg/s’
n 0.098 Pas
L, 0.016 m
L 0.03 m
h 0.003 m
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[Fig. 4] Damping force characteristics of MR damper.
(a) Damping force vs. displacement (b) Damping
force vs. velocity
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[Fig. 5] Mechanical model of the vibration isolation
system of pipe with the MR Damper.
(a) The vibration isolation system of pipe
(b) The mechanical model
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[Table 2] Variables for simulation of the vibration control

Variable Value
I 2.8429x10° m*
E 2.9x10° Pa
M 5 kg
m,, 0.8312 kg
l 0.8 m
k, 500 N/m
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[Fig. 6] Control performances under impulse input.
(a) Displcement vs. time (b) Control current
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[Fig. 7] Control performances under harmonic excitation

input.
(a) Displacement vs. time (b) Control Current
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