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P AEBLE R R, (6306 U2 gy Rl AR,
FA JUTHERED

Table 1 Geometrical and environmental properties®!

ambient outer shell porous core inner shell cavity
material air composite  porous material  composite air
density p / (kg/m®) 1.21 - - - 0.94
speed of sound ¢ /(m/s) 343 - - - 389
radius R /( mm) - 172.5 - 150 -
thickness A /( mm) - 2 20 3 -
bulk density of solid phase*p, /(kg/m’) - - 30 - -
bulk Young’s modulus * E /(kPa) - - 800 - -
bulk Poisson’s ratio v, - - 0.4 - _
flow resistivity G, /( MKs) - - 25 000 - -
tortuosity - - 7.8 - -
porosity - - 0.9 - -
loss factor - - 0.265 - -
2 AR
Table 2 Orthotropic properties’ ']
graphite /epoxy glass /epoxy
axial modulus 8, /(GPa) 137.9 38.6
circumferential modulus 8, /( GPa) 8.96 8.2
shear modulus 8 /( GPa) 7.1 4.2
density p / (kg/m*) 1 600 1900
major Poisson’ s ratiov,, 0.3 0.26
16
— graphite/epoxy
au e glass/epoxy
~ ~
E 3
E .
5t
2 10 10
frequncy @ frequncy @
B7 AFMEEZSN 10 2 Eis 8 NIF) I )2 5 HE AT 51 I ) U T
ik My L IRl A: e A A 1 2 1 LA
Fig.7 Comparison of L curves for ten-layer Fig.8 Comparison of a cylindrical double-walled
laminated composite shell with different shell lined with porous material with
materials different core thickness
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Fig.9 Comparison between Aluminum and Fig. 10 L curves for the ten-layered composite
ten-layer laminated composite shell shell with respect to stacking sequence
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Wave Transmission Through Laminated Composite
Double-Walled Cylindrical Shell Lined
With Porous Materials

K. Daneshjou', H. Ramezani', R. Talebitooti’
(1. Department of Mechanical Engineering, Iran University of Science and Technology,
Tehran, Iran;
2. Department of Automotive Engineering, Iran University of Science and Technology,

Tehran, Iran)

Abstract: A study on free harmonic wave propagation in a double-walled cylindrical shell
whose walls sandwich a layer of porous material was presented within the framework of the
classic theory for laminated composite shells. The most effective component of the wave propa-
gation through porous core was estimated by the aid of a flat panel with the same geometrical
properties. Through considering the effective wave component, the porous layer was modeled
as a fluid with equivalent properties. Thus, the model was simplified as a double-walled cylin-
drical shell trapping the fluid media. Finally, the transmission loss ( TL) of the structure was

estimated in a broadband frequency and then, the results were compared.

Key words: transmission losses; porous media; cylindrical laminated composite shell



