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Acoustic field coupling and radiation characteristics
of spatially—distributed spherical shells
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Abstract: The multi—spherical shells composite structure is a common structurural form of manned submers-
ibles. A vibro—acoustic coupling model of multi—spherical shells system considering acoustic field coupling
between shells was established by using the translationnal addition theorem for spherical wave function. The
acoustic field coupling characteristics and their influencing factors of a series of spatially—distributed spheri-
cal shells were studied. The results show that the acoustic field interaction can change the coupling between
the modes of the spherical shells. The contribution of a single mode to the vibration of the spherical shell is
no longer limited to a single peak, and thus affects the spectral characteristics of the acoustic radiation. Both
shells of the double spherical shells system generate acoustic radiation. There is a strong field coupling effect
between two spherical shells under axial excitation. When the excitation force deviates from the axial direc-
tion, the field coupling effect gradually weakens. The double spherical shells system composed of spherical
shells with different scales expands the frequency range of effective coupling, and the modal characteristics
of both shells appear in the acoustic field. When the spherical shells are arranged in series, the acoustic field
coupling has a transmission effect. While the spherical shells are distributed at different angles, the spatial

distribution of acoustic field becomes more complex.
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Fig.10 Influence of spacing on shell vibrations of double spherical shells
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