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The effect of linked materials on the sound radiation from double
cylindrical shell

YAO Xiong-liang, JT Fang, QIAN De-jin, MING Lei

(1. College of Shipbuilding Engineering, Harbin Engineering University, Harbin 150001, China;
2. Aviation University of Air Force, Changchun 130022, China)

Abstract: The sound radiation from the stiffened double cylindrical shell with different linked materials is studied. Based
on Fliigge shell theory and Helmholtz equation, the vibration equation coupled by the sound-fluid-structure is solved,
and the radiated power and radial quadratic velocity are calculated for the finite double shell driven via a radial point
force. The result shows that the coupled effect of water layer declines and the coupled effect of brace increases with the
increment of frequency. The brace has a great contribution towards vibration passing. A damping brace structure
(including damping layer) is presented in order to reduce the influence of the brace on the vibration and sound radiation.
The acoustic characteristic of double cylindrical shell including damping brace is analyzed. It shows that for medium
and high frequencies the transmission of energy is depressed by damping material, and the radiation pressure is reduced

remarkably.
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Fig.1 Model of double cylindrical shell and coordinate system
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Fig.2 The passing path of vibration wave
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Fig3 Comparison curves of radiation sound power
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Fig4 Comparison curves of outer shell vibration velocity level
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Fig.5 Comparison curves of inner shell vibration velocity level
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Fig.6 Comparison curves of radiation sound power
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Fig.7 Comparison curves of outer shell vibration velocity level
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