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A Study on the Dynamic Characteristics of Bellows

Wan Ik Lee, Jae Eung Oh and Tae Wan Kim

Key Words . Bellows(4 %

Abstract

0]-&), Axisymmetric Conical Frustum Element (3=t A 2 2.4),
FEM(f3.24%), Dynamic Characteristic(5E4)

In this study, the dynamic characteristics of Bellows, used for expansion joint, were investigat-
ed by FEM. Using the axisymmetric conical frustum element, the natural frequencies,
modevectors and the parameters governing the dynamic characteristics of Bellows were also
investigated. Through the experiment, it was shown that the results calculated by finite element

method and measured experimental values were in good agreement.
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Fig. 8 Fixed-free cylindrical shell®

1800} » Computation
16004 o Experimental &

FREQUENCY (HZ)

Fig. 9 Comparison of experimental and computatio-

gram nal results
Table 1 Fixed-free cylindrical shell
Natural frequencies, in Hertz
H armonic Mode 1 MOde 2 M Ode 3
number Present Reference(3) Present Reference(3) Present Reference(3)
0 0.5482E04 0.5486E04 0.7960E04 0.8055E04 0.8027E04 0.8123E04
1 0.2033E04 0.2033E04 0.5424E04 0.5431E04 0.6954E04 0.6986E04
2 0.9821E03 0.9820E03 0.3411E04 0.3409E04 0.5754E04 0.5783E04
3 0.5644E03 0.5649E03 0.2243E04 0.2243E04 0.4355E04 0.4378E04
4 0.4869E03 0.4869E03 0.1602E04 0.1598E04 0.3327E04 0.3318E04
5 0.6210E03 0.6213E03 0.1301E04 0.1295E04 0.2654E04 0.2632E04
6 0.8626E03 0.8631E03 0.1263E04 0.1258E04 0.2275E04 0.2250E04
7 0.1169E04 0.1170E04 0.1422E04 0.1419E04 0.2149E04 0.2126E04
8 0.1529E04 0.1531E04 0.1710E04 0.1710E04 0.2234E04 0.2217E04
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Table 2 Comparison of experimental and
computational results Unit(Hz)

Mode | Experimental | Present
1 285 278
2 375 390
3 570 635
4 625 696
5 760 934
6 1055 1098
7 1155 1265
8 1255 1348
9 1430 1414

10 1535 1884
90;
80
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8 e
g so
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Fig. 10 Measured transfer function
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Fig. 11 Variation of natural frequency according to
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Fig. 13 Variation of natural frequency according to
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