%
1
B
olo
2
off
o}
_Ql_i
Jo
i

3 A 138 A8, pp. 605~

~611, 2003,

¥ o)3Alge] WA SASE sfolze] FEAH vlAE 5
Influence of Two Moving Masses on Dynamic Behavior
of a Simply Supported Pipe Conveying Fluid Flow

o & t 2 TE, O %
N AL TRk

Hanik Yoon, Soonhong Lim and Jinseok Yu

(20039 39 18¢ A=

Key Words : Pipe Conveying Fluid(&<4
Nonconservative Force(H] &

20039 79 21¥ AAEE)

#), Moving Mass(¢]52 %), Dynamic Behavior(¥54),
g), Flutter(F2®)

ABSTRACT

A simply supported pipe conveying fluid and two moving masses upon it constitute this vibration

system. The equation of motion is derived by

using Lagrange's equation. The influence of the

velocities of two moving masses, the distance between two moving masses, and the velocities of fluid

flow in the pipe have been studied on the dynamic behavior of a simply supported pipe by numerical

method. The velocities of fluid flow are considered with in its critical values of a simply supported
pipe without moving masses upon it. Their coupling effects on the transverse vibration of a simply

supported pipe are inspected too. As the velocity

of two moving masses increases, the deflection of a

simply supported pipe is increased and the frequency of transverse vibration of a simply supported

pipe is not varied. In case of small distance between two masses, the maximum deflection of the pipe

occur when the front mass arrive at midspan. Otherwise as the distance get larger, the position of

the front masses where midspan deflection is maximum moves beyond the midpoint of a simply

supported pipe. The deflection of a simply supported pipe is increased by coupling of the velocities of

moving masses and fluid flow.
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Fig. 1 A simply supported pipe conveying fluid
with two moving masses
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Table 1 Input parameter
Quantity Value
Length of pipe 10m
Elastic modulus of pipe 197x10° N/m’
Moment of inertia of pipe cross section| 7.76 X107 m*
Diameter of pipe 01lm
Mass of pipe per unit length 4962 kg/m
Mass of fluid per unit length 7.78 kg/m
25x10 . '-: :?o m/s
L —— u =20 m/s
i
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Fig. 2 Midspan deflection of the simply supported
pipe versus the position of the moving
masses along the pipe
M, =M, =10kg v=10m/s a=1m
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Fig. 3 Midspan deflection of the simply supported
pipe versus the position of the moving
masses along the pipe
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Fig. 4 Midspan deflection of the simply
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Fig. 5 Midspan deflection of the simply supported
pipe versus the position of the moving
masses along the pipe
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