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Acoustic scattering of an obliquely incident acoustic field
by a finite elastic cylindrical shell
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ABSTRACT: In this study, we theoretically study the acoustic scattering of an obliquely incident plane wave from
a finite elastic cylindrical shell. A heuristic scattering method of Ye [Z. Ye, J. Acoust. Soc. Am. 102, 877-884 (1997)]
for a finite fluid cylinder is extended into a finite elastic cylindrical shell since no analytic solutions exist in the finite
cylinder. The elastic cylindrical shell is modeled with the 3D elastic wave theory considering internal fluid. Using
the derived analytic solution, we observe the effect of the internal fluid on the scattering field, the scattering field
for the Rayleigh parameter, and the far-field scattering function for the elastic property of the cylindrical shell.
Keywords: Finite cylinder, Elastic cylindrical shell, Cylinder method, Acoustic scattering
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Table 1. Boundary conditions between two media.
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Fig. 3. Scattering pattern for the elastic cylindrical
shells with the thickness-radius ratio of 0.05. and the

elastic cylinder.
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2Rz ﬂkizuﬂﬂ‘ﬂ e, *T(J’“)igﬁﬁl M(4,5):2W:Z[7(n+1)]\7n+1( )+J;N( ,)}

e M6) = 2ml(n— 1), ()~ (2]
M4,7) =2un[(n—1)N, () —2 N, (z,)]
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M4,8) = p,da? J, (x,)

nn“r

<Shear stress for 6 direction at the outer radius r= a>

on[(1—n)J, (z.)+x J, . (x,)],

=z, [*2(714-1)[]”4r ) (xs)-i-stn (zs)]

=z [-2(n+ 1N, ., (x,)+z N, (z,)]

n s

)
5,2) =
)=22m[1-n)N, (z,) +a N, (z,)]
)
)
)=

(—2n® +22+2n)J (z,) -2z, (z,)

M5,7) = (—2n*+ 27 +2n)N, (x,) — 2z N, ., (z,)

<Shear stress for 6 direction at the inner radius r=b>

c(6)=0

M(6,1) =0

M(6,2) =2n[(1—n)J, (z,)+2J, ()],
M6,3) =2n[(1-n)N, (z,) +z N, (z,)]
M6,4)=z,[-2(n+1)J, ., (2,)+2,.J] (z,)]
M6,5) =z [-2(n+ 1)V, (z,)+ax, N, (2,)]
M6,6) = (—2n* + 27 +2n)J, (v,) —22,J, ., (z,)
M6,7) = (—2n* + 2’ +2n)N, (x,) — 2z N, ., (z,)
M(6,8) =0

<Shear stress for z direction at the outer radius r= a>

c(7)=0

M(7,1)=0

]117(7,2):2152[71(]" (az) CULJ,H_l( )],
M(7,3) =2z [nN, (z,)—z N, _, (z,)]
M(7.4) = (22 +22)J, ,  (x,) —nz ], (2,)
M(7,5) = (22 +2?)N, ., (z,) —nz N, (z,)

M(7,6) =xzn.]“( ) M(7,7) =z.nN, (z ) M(7,8) =

<Shear stress for z direction at the inner radius r=b>

o

M(8,5) =

MS8,6)=z.nJ, (z

10.

11.

12.

13.

14.

15.

A

(2 +22)N, () —nz N, (z,)

st 'n

), M(8,7) =z nN, (z,), M8,8)=0
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