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Research on influencing mechanism of mapping relationship between dry and
wet modes of cylindrical shells
YUAN Chunhui' LIU Menghan® YANG Chaozhen® WANG Ting® CHEN Meixia’
(1. Hanjiang National Laboratory, Wuhan 430060, China; 2. School of Naval Architecture and Ocean Engineering,
Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract To investigate the correlation mechanism between dry and wet modes of stiffened cylindrical shells, the finite element
method was employed, and by introducing the acoustic radiation impedance matrix on the outer surface of the shell, a wet mode
shape expression was constructed with the dry mode shapes of the cylindrical shell as basis vectors, The influencing mechanisms of
different boundary conditions and internal structural characteristics on the dry-wet mode correlation of stiffened cylindrical shells
were systematically revealed, and thereby the dry-wet mode mapping mechanism of stiffened cylindrical shells was clarified, Results
show that a simple order-to-order correspondence is not exhibited between the wet modes and dry modes of stiffened cylindrical
shells, and under free boundary constraints or when internal structures are presented, the wet modes are essentially formed by the
linear coupling and superposition of multiple dry modes, When simply supported or clamped boundary constraints are applied , most
wet modes are in a one-to-one correspondence with single dry modes; when some wet modes are contributed by two dry modes of
identical natural frequency,these two dry modes are respectively identified as the symmetric mode and the antisymmetric mode.
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