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Effect of Structure on the Sound Absorption and Sound Transmission Loss of
Composite Sheet

Byung-Chan Lee’, Sung-Ryong Kim™*

ABSTRACT

The effect of structure on the sound absorption and sound transmission loss of composite sheet was
investigated. A sheet of polypropylene was bonded by hot press with nonwoven fabric sheets of polyethylene
terephthalate on the top side and the back side. Absorption coefficient of composite sheet using nonwoven
fabric with surface density of 0.64kg/m® was 0.1-0.2. It is 100-400% improvement compare to that of
polypropylene sheet. The transmission loss of composite sheet was increased with surface density of
polypropylene board and introduction of hemisphere hole on the surface of sheet. Two types of composite sheet
were made using flat sheet and sine wave shaped sheet and the effect of sheet structure on the transmission
loss was investigated.

AR WA 4% ATtk Belzedd Reof Euu wide] EelojddE
& Azstglct. WUETE 0.64kg/m*Q) FALE AgEto] A2k Kb
B3] oF 100~400%9] F7HE rehfgirt. EejLw
mlﬂm Ezm HOﬂ 1%6394 T EUSHE Aol BPAES] Rukido] stk Y
A TE 2K BYAE x| oiE FEY A= WekE

&l
uft
£
o
(m
-z
)
12
i
o 3t
£
[>
U oy
do
2.1‘«
_?L
|
o
>

olN
£ |H
i
<
T
5:
!
il
Ach
[k
l-FU
i<y
o (m
e
In
1o
ot
o
el
_L;
N rJ,: nﬂ:’

S
>
r
-\i‘ mim
mlo
—r
Ju
©
>
lu
L
-
P
il
9
L
>
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Fig. 1 Specimen geometry with indented hemisphere.
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Fig. 2 Experimental set-up for transmission loss.
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Fg. 3 Sound absorption coefficient vs surface density for nonwoven fabric.
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Fig. 4 Sound absorption coefficient variation for frequency.
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Table 1 Sound absorption coefficient of hemisphere cavity surface and
flat surface for frequency (sheet thickness : 2.2mm, surface
density of nonwoven fabric : 1.0kg/m’)

Absorption coefficient
Surface
500Hz 1,000Hz 2,000Hz 4,000Hz
Flat 0.053 0.085 0.211 0.282
Hemisphere 0.054 0.090 0.236 0.306
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Fig. 5 TL vs thickness of PP board.

PPRE S FiEde ZHT du A Pl
FAZE RS A4E Fado] 37Kk Mol WE

|
g

AN Azel Mume] ue
hea ge Aoz e,

(TL) g3 AL =(m)=

TL o< 20 log(m) (€)]

Fig. 59| ZA2hs 4 Q)3 A 4FE HofFa rk



#25% 55 5 Wk 2012 10 B E

T F - Al vAE 157

fRol w9l Au

Tﬂr—éfg‘ﬂ HJ%L%‘ %01 W= Alﬂgl
IEDARRa _;%74] Z4 & o1t 2,000Hz, 4,000Hz L7t
3 =L He| RapiAo] =4 vehylt

2 Hmoofh it ot o o
—
QD
o
&
N
2
l=l;1 r
@
pacs

g oox 0 LT
(o)
o
o
I
N
=
°
o
o
I
N
—p
\1
™
o 2
X
"
E
22
—IJ

Table 2 Transmission loss of hemisphere cavity surface and flat surface
for frequemy(shegt thickness : 2.2mm, surface density of norwoven
fabric : 1.0kg/m’)

TL(dB)
Surface

500Hz 1,000Hz 2,000Hz 4,000Hz

Flat 44.4 36.9 26.2 39.2

Hemisphere 40.0 29.7 28.3 42.6
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Fig. 6 Structures of composite sheet. (a) sheet A, (b) sheet B.

Table 3 Transmissio loss of specimen A and B

| Surface TL(dB)
Classifi- dencny

cation (kg/m® | 500Hz

Aver-
1,000Hz | 2,000Hz | 4,000Hz | 39¢

4.69 54.6 48.1 335 41.1 443
4.68 51.4 41.9 23.1 311 36.9
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