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Abstract: In order to obtain the exac ‘&_\tion for the vibration and sound radiation of compo ‘itdwich cylindri-

cal shell, the shell was divided
lished for each thin layer

of transversal displacement s

. . . . . o .
¢¥eral thin layers in the thickness direction, the stat -\@,o equation was estab-

0 E ree-dimensional elastic theory and state space tech

and the transfer matrix

¢

nd stress was built considering the continuous conditio displacement and stress. The

fluid load on the outer surface and the point excitation on the inner surfac Qpanded by Fourier series and in-

troduced into the state space equation, the exact elastic solution of und
posite sandwich shell was obtained. In contrast to the results by
literature, present theoretical model is more accurate than
effect of ply angle, thickness distribution of face and core
ther investigated. The results show that in the frequ

power changes as the parabolic curve, and in the

Fvibration and sound radiation of com-

ent simulation and that from the previous
roximate two-dimensional shell theories. The

e\\a
Lipss factor on vibration and sound radiation were fur-

e below the ring frequency the peak’s number of sound

and high frequency bands above the ring frequency the peak’s

number of sound power increases first and tends to be gentle, and then continues to increase. With the increasing of

core’s loss factor, the peak value of sound radiation power gradually decreases, as well as the extent of decline.
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Table 1 Comparison of 3D elastic solution and finite
element method (FEM) for natural frequencies of

sandwich shell under water

Mode Frequency/Hz
m n FEM Present Error/ %
2 58. 011 60. 398 4.110
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) 3 134. 600 136. 748 oo
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Table 2 Comparison of 3D elastic solution for dimensionless natural frequencies of sandwich shell with reference

n FEM Ref[22] Error/ % Present Error/ %
2 47. 37 47.190 —0. 36 48.021 1. 38
3 40. 17 39. 250 —2.30 40. 680 1. 26
0°/Core/0° 4 48. 32 45.781 —5.26 48. 720 0. 81
5 63.77 59. 380 —6. 88 63. 820 0. 08
6 82. 65 76. 340 —7.64 82.160 —0. 60
2 32. 69 32. 470 —0.67 33.110 1. 29
3 49. 29 47.630 —3.37 48. 490 —1.61
90°/Core/90° 4 82. 83 80. 150 —3.24 84. 090 1.52
5 125.79 122. 200 —2.83 128. 270 1. 97
6 177. 47 172. 800 —2.62 182. 030 2.57
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