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Damping Effects of a Flexible Structure Interacting with Surrounding
Acoustic Fluid
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ABSTRACT

A flexible structure submerged in acoustic fluid is affected by its surrounding fluid. In transient response of a
submerged structure, the coupled effect between structures and surrounding fluid emerges as damping and added
mass at early and late time, respectively. Therefore, the characteristics of submerged structure such as natural
frequencies and damping coefficients are changed by its surrounding fluid. In this paper, the analytic modal
equation of a spherical shell surrounded by water and air is dealt with. Through the example, the damping
coefficients and natural frequencies of flexible structures are studied for various external acoustic fluid and

structures.
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a : radius of a sphere

c/cg : sound speed in fluid/structure

E : Young's modulus of structure

G' : transformation matrix from structure
mesh to those wet-surface mesh

h : thickness of a spherical shell

P :n" order Legnedre polynomial

n : Legendre polynoimal order

p®/p': scatterd/incident pressure

u®/u' : scatterd/incident velocity

n: normal vector at Q

v/w : meridional/radial displacement

pl ps : density of fluid/structure

¢ . velocity potential

x,: n" order spherical bessel function
of the 3" kind

v : Possion's ratio
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2. External acoustic — structure

interaction

2.1 External acoustic - structure

interaction
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3. Numerical simulation
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