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Keywords Abstract

Rﬁsonance scattering The method of wave function expansion is adopted to study the three dimensional scattering of a plane progressive

phenomenon . harmonic acoustic wave incident upon an arbitrarily thick-walled helically filament-wound composite cylindrical

Characterization of material . . - P . X ; it

elastic properties shell submerged in and filled with compressible ideal fluids. An approximate laminate model in the context of the

Surface waves so-called state space formulation is employed for the construction of T-matrix solution to solve for the unknown

Elastic wave propagation mo_dal _scattering coefficients. Con_sidering the nonaxisymr_'netric wave propaga_tion phenc_)menon in anisotropic
cylindrical components and following the resonance scattering theory (RST) which determines the resonance and
background scattering fields, the stimulated resonance frequencies of the shell are isolated and classified due to their
fundamental mode of excitation, overtone and style of propagation along the cylindrical axis (i.e., clockwise or
anticlockwise propagation around the shell) and are identified as the helically circumnavigating waves. The solution
is particularly used for the quantitative sensitivity analysis of excited resonance frequencies of an air-filled and water
submerged Graphite/Epoxy cylindrical shell to the perturbation in the material’s elastic constants.
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Table 1 Material properties of composite shell and environmental
fluids
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p, = 1000 kg/ms, ¢, =1480 m/s
I

P, =12 kg/ms, c, =340 m/s

ASA/3501-6 o531 — < f

p, =1600 kg / m*

E, =138x10° N/m”

E, = E, =8.9x10° N/m’

G, =2.89x10° N/m?

G;;=G;s=5.17x10° N/m?

Vs =0.54, Vi = Vs =0.3

° Degasified Water
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Fig. 5 The variation of the modal form function amplitude, its
corresponding background scattering amplitude and the isolated
resonance scattering amplitude associated to selected mode
numbers (@) n=2, and (b) n=5, of an air-filled and water

submerged Graphite/Epoxy cylindrical shell with h/ ag =005,

o= 45° | at angle of incidence o = 5, with respect to
nondimensional frequency, kaq .
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Fig. 6 The normalized backscattered form function amplitude of an air-filled and water submerged Graphite/Epoxy cylindrical shell with

h/a, =0.05 thickness, ¢ = 45 | excited at angle of incidence, & =5 . The resonance frequencies are isolated and identified

according to their fundamental mode, overtone number, direction of corresponding propagating wave mode.
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Fig.7 The nondimensional sensitivity of resonance frequencies with respect to material elastic constants (Skaq / ka q ) / (SP / P) x100%
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