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STUDY ON VIBRATION OF FLUID-FILLED CYLINDRICAL SHELLS
WITH RING-STIFFENER USING WAVE PROPAGATION APPROACH
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(1. College of Civil Engineering, Henan University of Science and Technology, Luoyang, Henan 471023, China;

2. Department of Mechanical Engineering, Kyushu Institute of Technology, Kitakyushu-city, 804-8550, Japan)

Abstract: The vibration characteristic of fluid-filled cylindrical shells with ring-stiffeners is studied. Theoretical
formulation is established based on the Love’s shell theory. The shell eigenvalue governing equation is derived
with the consideration of fluid-filled property, using a wave propagation approach. Then the coupled frequency of
the cylindrical shell with different boundary conditions is obtained. The present analysis is validated by
comparing the results with those in pertinent literatures. The results are presented on the influence of fluid-filled
characteristics, stiffening parameters, boundary conditions and the influence of geometrical dimension.
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Fig.1 Geometry of ring-stiffened cylindrical shell and stiffener
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Table 1 Comparison of coupled frequencies for a fluid-filled
cylindrical shell
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(m, n) SCHR[8] AL RE(%)
(12) 493 492 0.20
(13) 8.94 8.93 0.11
(2,2) 11.48 11.47 0.09
2,3) 10.64 10.62 0.19
(3.3) 14.66 14.63 0.20
L.4) 18.26 18.24 0.11
(2,4) 18.73 18.70 0.16
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Comparison of natural frequencies for ring-stiffened
cylindrical shell

Table 2

(m, n) SCHR[O] SCHR[4] AL
1,1) 1204 1216 1216
1,2) 1587 1635 1636
1,3) 4462 4578 4578
1,4) 8559 8781 8782
(2,1) 3498 3536 3537
22 2129 2176 2178
2,3) 4437 4573 4574
(2,4) 8482 8731 8733
(3,1) 5844 5907 5908
(3,2) 3386 3430 3432
(3.3) 4627 4788 4791
(3,4) 8438 8728 8731
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Fig.2 Variation for cylindrical shells with some different axial
half wave numbers
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Fig.3 Variation for ring-stiffened cylindrical shells for some
different axial half wave numbers
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Fig.4 Variation for ratios of coupled frequency to uncoupled
frequency of cylindrical shells
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Fig.5 Variation for frequencies of cylindrical shells with some
different stiffening type
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Fig.6 Variation for fluid-filled cylindrical shells with some
different stiffening height
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Fig.7 Variation for fluid-filled cylindrical shells with some
different stiffener number
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Fig.8 Variation for cylindrical shells with some different
length of the shell
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Fig.9 Variation for ring-stiffened cylindrical shells with some
different boundary condition
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