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Abstract

Double-walled structures are widely used in various industries such as aerospace, marine,
and automotive. Therefore, in this paper, the sound transmission in these structures is
investigated. Due to the influence of rotation and shear parameters by increasing the
thickness of the cylindrical shell, the Newton-based three-dimensional theory of elasticity is
used. In order to solve the governing equation of motion for a cylinder, it is assumed that the
displacement field is the sum of the gradients of a scalar potential field and the curl of a
vector potential field. As a result, the shell motion equation becomes two separate wave
equations, which solve the displacement field. To confirm the obtained equations, the present
results are compared with the results of other researchers in this field that have been obtained
with other theories such as classical shell theory. Finally, the effect of various parameters
such as properties and thickness of the fluid layer, Mach number and material of the cylinders
are investigated. The results show that in double-walled structures with the air gap, the
acoustic impedance (the speed of sound multiplied by density) of the fluid is the main and
effective factor in sound control. Any fluid with more Acoustic impedance behaves better in
sound control and improves sound transmission loss.
Keywords: Double-walled structures, Air gap, Three-dimensional theory of elasticity, Sound
transmission loss
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1- Sound Transmission Loss

2- Air gap

3- Aeroelastic

4- Poroelastic

5- Biot’s theory

6- First order Shear Deformation Theory
7- Mindlin theory

8- Orthotropic

9- Classical Shell Theory

10- Love’s thin shell theory

11- Viscoelastic

12- Functionally graded material
13- linear sweep frequency

14- Wavenumber

15- Modified Bessel function
16- Dips

17- Critical frequency

18- Coincidence frequency

19- Ring frequency

20- Acoustic impedance
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