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A Study on the Safety of Vibration Characteristics on the Various
Configuration of Tube
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Abstract : This paper studies the effect of vibrational characteristics of the various tubes analyzed though
experiment. By an experiment analysis we found out that the factor of system vibration is fluid-structure
interaction of tube line. In fluid-filled tube system we study on the influence that the natural frequency of
system and the frequency of wave motion produce upon through three experiments. Three experiments are
modal test on each tube, FRF in continuous system, and vibrating tests when the system is driving on. From
the results of the experimental studies, we obtained that the natural frequencies of system are very important
than wave induced vibrations. and according to the variation of configuration, the frequencies are different
each other. And we found that though fluid passed away through the tube, the tendency of system vibration
level was similar with the mode shape at the simple system
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Table 1. Material properties of tube

. Young's possion's . Shear
Material modulus ratio Density modulus
stel | 2068 10° 029 7.82x10° | 8.016% 10
N/} ) (Kg/nd) (/)
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Table 2. Tube size for boundary conditions

Boundary conditions Size(¢ X ) (mm)
Tube(o)3} AH) 12 x 2300
Tube(0)3} = &) 12 %X 2300
Tube(0)3} =) 12 x 2300
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Fig. 1. Modal test setting
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Fig. 2. Schematic of measuring systems
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Table 3. Natural frequencies in various tube

Tube 1st(Hz) 2nd(Hz) 3rd(Hz)
straight 34.79 89.4 1493
single curve 10.71 33.64 124.6
double curve 4.75 44.19 52.31
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Fig. 3. FRF and mode shapes on straight tube
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(a) tst order
Fig. 4. Mode shapes on single curved tube
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(b} 2nd order

A e AR
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Fig. 5. Mode shapes on double curved tube
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b) 2nd order

¢} 3rd order

Table 4 Natural frequency in continuous system

Without "
absolute clamp 1s(H2)t 2nd(Hz) 3rd(Hz)
Straight 26.875 3625 48.125
single | ydir 30 38.125 80.625
urve | odir 31.875 3875 80
double | ¥-dir 55 59.375 140
curve | odir 10 53.125 87.5
With
absolute clamp 1st(Hz) 2nd(Hz) 3rd(Hz)
Straight 31.875 88.125 110.625
) y-dir 31.875 49375 110.625
single
R TS 33.125 4875 116.25
-di 47. .
double y-dir 7.5 57.5 145
UVE | zdir | 1625 415 575
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Fig. 6. Variation of frequencies with measuring position
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Measuring position
Fig. 7. Relative displacement on straight tube(1800rpm)
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Measuring position
(b) double curved tube
Fig. 8. Relative displacements on single curved tube and
double curved tube
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