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ABSTRACT

The experimental and finite element studies of a coaxial cylindrical shell filled with liquid in the annular gap

were performed to understand its vibration characteristics. Finite element analysis was achieved by using

ANSYS code. From the investigation of the changing trend of natural frequencies for the change of annular gap

we know that the natural frequency of the coaxial cylindrical shell varies according to the mode shape. that is,

in case of in-phase mode the natural frequency decrease as annular gap increase, but in case of out-of-phase

mode the natural frequency increase. Finite element analysis results show the excellent agreement with the

experimental results both in air and in water case, so that analysis on other cases will be possible without

experiment.
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Fig.6 Comparison of natural frequencies according to

the change of the annular gap (in-phase mode)



1@
Out-of-phase:

0.8 m=2, n=3
L.
el
~
z 0.6
3
w“l

0.4 ///{1

0.2

[¢] 10 20 30 40 50 60
gap (mm)

Fig.7 Comparison of natural frequencies according to

the change of the annular gap (out-of-phase)
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In FEM | 3868 | 2759 | 1944 | 1518 1430 | 1616
3 v | 1034 [8067 173993%95 | 855
: . 5 .
Lo EX&L— - 717.8 |874.02

Table 1 The natural frequency(Hz) of a coaxial shell

with 17mm gap and 100% water level.

Table 2 The natural frequency(Hz) of a coaxial shell

with 17mm gap and 75% water level.
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Table 3 The natural frequency(Hz) of a coaxial shell

with 37mm gap and 100% water level.
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Tabel 4 The natural frequency(Hz) according to

Out 1419

the annular gap

Circumferential Wave Number(n)

m \ll\é:\a]teelr Phase 1 2 3 4 5 6
100% |-1n 9366 | 3866 | 3293 5194 820.4 | 1197
~ Oout | -- | —— | - 3625 | 575.3 |
7506 0 1041 | 4605 | 3956 6229 €004 | --

1 ™ 0out| — | = | -= | -= (40446184
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| | 0% [Inner|l121.6] 504 714854 [ 806 |1277,7|1862.2
100% =P 2740 | 1491 8232 | 982.2 | 1319 |
o lout | 536 | - 348.1 | 4656 | 6765 |
7595 |-In. 2009 | 1606 | 1046 | 9029 | -~ | -= |

2 Out | 7589 | 5915 | 496.2 | 525.2 | 668.6 | 862.9
0% | n 2046 | 1649 | 1074 | 949.1 | 1061 | 1411

Out | 1183 [751.7 | 588.1 | 7853 | -- | 1213

| 0% |Inner|33105 1956.4|1291.6|1184.71484.8| 2014.1
100% 11 3868 | 2759 | 1944 | 1518 | 1430 | 1616
- " Out | 1024 | 866.7 | 745.3 | 687.8 | 7317 | 8956
7596 0. 3972 | 2900 | 2053 | 1615 | 1561 | --

3 " TOut | 1436 | 1166 | 9766 | —— | -— | 1246
O I 3155 | 2257 | 1781 | 1678 | --

Out | 1743 | 1315 | 1148 [ 1068 | = | --
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Tabel 5 The natural frequency(Hz)

according to .the water level



