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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, the sound behavior of a double walled composite with an intermediate porous layer
Received 20 April 2013 has been conducted using the classical laminated plate theory (CLPT). The main objective of the
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Available Online 06 July 2014 paper is devoted to considering the analytical study of various boundaries on porous layers as

well as parameter study on power transmission through the structure. Thus, viscous and inertia

coupling in a dynamic equation, as well as stress transfer, thermal and elastic coupling of porous

Keywords: . . R ‘o . .

Sound Transmission Loss material are considered based on Biot theory. In addition, the equation of wave propagation are
Porous Materials extracted according to vibration equation of composite layers. Then, with applying the various
Laminated Composite Plates boundaries on the structures along with solving these equations simultaneously, the

Double Panel

Statistical Energy Analysis (SEA) Transmission Loss (TL) is calculated. The analytical results are compared with both numerical

ones obtained from Statistical energy Analysis (SEA) as well as empirical results and an excellent
agreement is observed. The parametric studies are presented to investigate the effects of
boundary conditions on TL. The results indicate that the interface of porous-composite layers as
well as stacking sequences of the composite layers would play an important role in reduction of
power transmission through the structure.
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1- Elastic Porous Material

Please cite this article using: s lod 03ll o3 & jle 5l Wlio cpl @ glayl (61
M.H. Shojaeefard, R. Talebitooti, R. Ahmadi, B. Ranjbar, Power sound transmission through double-walled laminated composite panel with intermediate porous layer
considering different boundary conditions, Modares Mechanical Engineering, Vol. 14, No. 6, pp. 11-21, 2014 (In Persian)


https://dorl.net/dor/20.1001.1.10275940.1393.14.6.22.1
https://mme.modares.ac.ir/article-15-12342-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1393.14.6.22.1 ]

Ve 9 33 el (s Soxo

hlike (5.0 il s 25 e Jeke 439 L 514Y S gtals 013393 U B2k il iz 0lys Jl Juls

g gxiils Jlu pen 4o el Qlo18 sy Ojee |y 0dd Cagdi o las
Saug 0 See ol ldos sds, 5l eslaial L il Kes
aiols 1,8 aslllas 8590 |y Sl Joeouie Y b (050008 0)laz 50 (slailgiul
ogile Olxio ScwsST ks, (lKes g 03 elxs [1V]
oolitial SIS () polaie & 1) Sloo Jedscte 4V L (coguinngll o lazgs
@ aalsl jo g VAL 00,5 Julow Jsddsiie Y (55, p cilihs (5550 a5
9 g (e slaay JSine aair glady @leane 5 b
sl (SetwsST L8, ot clp byl axsb, sl glay
Ival s 5 solital JWl e ile (b, 4 powge by, 5l cYais

Sles 5l SSUS 5 gy oS b gaaie slaiegn oy
3D L@J 00,5 Jow 5 Jodsine slge jo zlsel JLasil 050 10 0aisS Jged
W] o olS el o0 ool (s b Joo 5 cone) o8 Jobo ala
Jobse osle ;0 ((Ghn zoe oy Ik Tse 99) Eae E5 A ()98
P Jsb slozee 51 (o5 (hr e 4 w2 glsel ol jlax]
Sob zoe pb 5 99,5 oo bl 38 o 00ls G Jodwis oole o 1,8
(ol5) (SoitwsST 5,lid zae wadso o0ld gl Jlow 5 4 a5 Koo
oole mhaw )3 (350 Lulpd 4 zge aw ool 51 S e S8 (e
il 5> SaS all o Sl s eed & s Sy SRl
LE-¥] )l byl (SatasST i) om0 (lodos (i (5550

Sl p Sy Jl (oo sloJae p3 ol ;5 aSal sgzg L
@ She Jiliie Y b (ojemlS ojlazgs slaolps (SwsST L8,
S slasd S5 18 (o 9590 glite (550 Lail S b g SEA o (Ll (s
Lulyd 4 e oY o aslladl zoe 4w o S0 Gl Bk
2SS ol 4 Olas s Gaen 4 )l (S o] mlaw 0 (55,0
ol o)ls oyl SowsST (LB, nd o (Glodas (2 (5,0 Lul
el gy 990 4 Sl S aY b (chjeelS ooz gy by S g
22 586 Gl 5 O 2 Sge lo el (ololid (izen o SEA 4

Lo o8 g ¥
59 glsel Ll ogou o jon &y 1) aslllae o960 alius S (slos ¥ 5V IS
S eb ples aias s Liale Sglite (g3ye ailyd Cod daoile ol
olazgs Ju S 4y asly b lamis zae G wgd e cdalie
dgazeli o,e sl b g hyy 9 hyy slcwlrs 4 sy ojseelS
QS e 3,55 (] CalBes 4 )

Jo 90 om SRl a¥ 00 e alix>de ) KL 50 &5 ok ples
Aol ¥ s o Ll SBB cdle) cal ond adie SlS i jenslS
Slasie [BU cdl>) 5)ls 39 o 5 (o g JAlscte 4Y o 2lon
2 Sl S 93 O ooliind 3500 SRR Y pwiin 5 (S05d
Ju sleay ;o aid) 15 4 olse (pls> eizren iload ooyl ) Jsaxr
0575 5 yio sheo VYO Loasy Cuolbes .l ool &1 ¥ ooz j0 (b jselS

ol ot 53 [07,90°,45°,-45,0" | 50 o] sz

5- Bounded-Bounded
6- Bounded-Unbounded
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1- Limp Model

2- Rigid Model (Equivalent Fluid Model)
3- Elastic Model (Poroelastic Model)

4- Statistical Energy Analysis
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7- Viscous and Inertia Coupling

8- Rotational Strain of the Solid Phase
9- Graphite/Epoxy

10- Boron/Epoxy

11- Glass/Epoxy
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1- Porosity

2- Flow Resistivity

3- Tourtosity

4- Viscous Characteristic Length
5- Thermal Characteristic Length
6- Transmission Loss
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