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Coupled axisymmetric vibration of nonlocal fluid-filled closed

spherical membrane shell
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4 Conclusion

The influence of small scale on the coupled axisymmetric vibration of the fluid-filled spherical membrane
shell was studied in this paper. In spite of some achievement in vibration analysis of the fluid-filled spherical
membrane shell, to the authors’ knowledge, there has been no attempt to tackle the problem described in the
present investigation. Developing the nonlocal elastic shell model is the main contribution of the present paper.

The validity of the obtained results was successfully verified through comparison with data available in the
literature. The main results of the present work are summarized as follows.

(1) For a membrane shell containing the compressible and inviscid fluid, there exist an infinite number of
frequencies for each mode.

(2) For lower frequency branches, all frequencies decrease with increasing small-scale parameter, and the
rate of decrement is not identical for all branches.

(3) The coupled frequencies of two lower branches decrease as the density ratio increases due to the added
mass effect.
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