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Zere 2A3e] Uz g HHAAT (895~1790 g/cm?). EF PETHFSAS) AU E dolry]
98t A|@3l U glass woolZ AZE F-&A o vim EA3IGT A2 PETEFSAE A8
531 Q& glass wool FE&A R AFael aFxage REYA o ¢4 FIHFE BA5
o} =% PETELA 9] Uxs} £A7 F845 528 9o Ao, AFsg PETEFEA=
AR 1 Y= F2A 9 vlasled NRC (noise reduction coefficient) 7} ¢F 22-39% #/3= %1t
mely PETE A% EEoln #7334 LA glass woold 83| tiAg 4+ sleae
Az

ABSTRACT: The sound absorption materials with polyester (PET) were prepared for automo-
bile. They consist of 3 layers with different size of PET fiber (3 and 15 deniers) in order to
optimize the characteristic of sound absorption, and with various densities (895~ 1790 g/cm?)
by controlling the weight of PET of each layer. They were also compared with the commer-
cial sound absorption materials made of glass wool. It was shown that the new PET had bet-
ter absorption capability in both high and low frequency regions than that of the commercial
material. It was revealed also that the density and the thickness of PET played an important
role to determine the capability of sound absorption. The NRC (noise reduction coefficient)
was increased by 22-39% with optimized PET sound absorption material. It should be noted
that the PET can substitute the glass wool, a commercial sound absorption material, in view
of environment and as well as recycle capability of sound absorption.

Keywords: polyester, sound absorption, multilayer structure, recycle.
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Table 1. The Compositions of Multilayer of PET

density thickness
(g/cm®)  (mm)

compostions
(wt%)
LM* 35
1, 3 15D% 35
A 3D 30 1790 25
2 LDPE* 40
3D 60
LM 35
1, 3 15D 40
B 3D 25 895 25
LDPE 40
3D 60
LM 30
1, 33D 50
C 15D 20 895 50
2 LDPE 40
15D 60
LM 25
1, 3 15D 25
3D 50
LDPE 50
3D 50

? Low melting fiber. % Denier. ¢ Low density polyethylene.

sample code layer

1425(D-1) 35(D-1)
D series

1026(D-2) 25(D-2)
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Table 2. The Specifications of Commercial

Sound Absorption Material

use sample code layer material density (g/cm®)
Felt
GL1 G/W* 921
Felt
Felt
pd g9 G/W 1389
hood Felt
Felt
GL3 G/W 879
AL EMB.?

% Glass wool. ® Embossed aluminium.

Bz2" 4a§oe U¥el dgsad. 449 2§

9 Ex7 24 Table 17} #t}. Table 2= A
ANgEz e F2A4 (glass wool)o] EAo|tt. A
nEE F2A B$ 249 diFEo] glass wool
oo}, 1 99| AL AA A YA ¥t

Table 39)412] sample code & AA, BA, CC,
AB, AC, BC, D-1-D-2, D-2D-2, D-1D-1 &3
o] F 77} o] B A= AL 7Y =4
dl % 7H¢] sampleo] o] U= A& oujett. o}
ZN FAE FouE U HY, 4z (999
2 ZA) 7 dad "ol D seriesolA D-137 D-2
2] zlole F F<] Aolort. D-1 (120 x190 mm)
& 3.25kg, D-2 (120x190 mm)+& 2.34kgez ¥
Lo ¥3E Foch. =¥ PETEFEAS 72E 370
4 2 (layer) 2.2 g0 & %9 PETA#9 37

£ 3denier (D)} 15D3 Al Adf9 @7
“}:- F&o BAUsE EA3AH-
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Table 3. Sound Absorption Coefficient at the var-
ious Frequencies and NRC of PET and Commercial
Sound Aborption Materials

frequency
sample (Hz) 250 500 1000 2000 NRC
code

A 0.099 0.184 0.371 0.68 0.3335

B 0.081 0.174 0369 068 0.3260
AA 0.188 038 0.724 0541 0.5585
BB 0.207 0482 0.828 099 0.6268
CcC 0.207 0465 0.824 0995 0.6228
AB 0.171 0377 0.732 0.946 0.5565
BA 0.208 045 0.819 0973 0.6125
BC 0.201 0463 0.805 0.994 06158
CB 0216 0488 0.853 0992 06373
D-1 0088 0184 0.372 0712 0.339
D-2 0064 0121 0269 0436 02225

D-2D-2 0.115 0259 0541 0914 04573
D-1D-1 0199 0454 0.821 0994 0.6170
D-1D-2 0.148 0354 0.693 0.985 0.5450
D-2D-1 0.154 0351 0.699 0978 0.5435

GL1 0.049 0.128 0258 0.558 0.2433
GL2 0.057 0.173 0458 0.854 0.3855
GL3 0.059 0193 0617 0968 0.4593

PET for
2nd layer
PET for
3rd layer T
YEN PET sound

Carding absorption
material having 3

layers

Figure 1. Schematic diagram of the manufacturing
of PET sound absorption material having 3 layers.
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Figure 2. The schematic diagram of the sound
absorption measurement tube with microphone.
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Figure 8. The characteristics of sound absorption of
PET with various compositions of the layer and com-
parison with the commercial sound absorption materi-
al (GL1).
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Figure 4. The characteristics of sound absorption of
PET with varying the order of layer.
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Figure 5. The characteristics of sound absorption of
PET with various densities and comparison with the
commercial sound absorption material (GL1).

431



AEH ol

A
T Ut

T pisll wE PET ZS4s WLl Fig
ure 59} Figure 6& Wikxe| H3d me PETESE
Aol F2-& Halel dA AHEA FEA 4E v
i Rgelth AzE PET 849 29 GL1# H|
wale] olF ¢4 45g BYFL Ut 53 A
Fate} aFHdM 25 FAE AFE HAFa 3l
o, 35 F44%9 Fad Z2FAAR AE ¢
% 9Jt}. Figure 5(b)2} Figure 5(c)2] w®]idA
Weyl =& D-1(1.425kg/em?)o] WYE7} e
D-2 (1.026 kg/cm®) Bt} F&450l 58 &
& & ook o]A L v A &yt YAHE o) WA 3L
£ AFAYA Axrt 2& AS o FHew, wet
A U7t QoA 2 HgEo] 298 E anr)
o EolA7] Wgojel AAETh” v% Yrs} &
A4 fe FoEdr dd¥ez A & 5 U
t & F89 avr o€ Z uepddan & + 3l
o} ol3t Uxe] F& Feathe 849 FAE
dgd 2 a0E ] ¥Y § 2o Figure 5(c)el
A eldt Wwel FAl 2T F& AFadst @
vehd qloh 4ol SAlel 2EEA A EE F
sl oF 80% ol FEATe] ULE ¥ F
A}l Figure 5(a)e] ZAfdls ANz U
U o} FAlA £ AL FRo] do ¥EE F
ek 1 A g AR ddde F249%0
Wl gigton, waty dxet A7t FEAE
o AHHQ F8ko] UL ¢ + AUt Figure 5
(a)e] A% A9 F9# F4FE HdEh &
Fedee dniwl ol FEAY ArTHAE
& gl 91L& Figure 694 & + ot =
17 7 3e AFEA GL39 FeAsol M3

i)
flo

el

58 Vel GL39) A9 @ dxdE BT
L B2 F245E AFvEY AgEH fEolet
& & 9ok g FEAEE AT A
Ne AA3E Uest Q88 JIA I o= ARy F
AE fA o} gt AL & F Ut

A

el gle AHEAF pad hood$ &2 (GLI,
GL2, GL3) 2% 538eoz AF3} (160-800 Hz)
AN F&4d50) ofF Udtx 137 (1-2.5kHz)
dr F&A5el 5 AL Figure 64 & ¢
2th olad BH e PETEFEANM B3Hs AL

432

=+ Gt
€
5] - 62
Q
& - a3
@
Q
8]
c
o
=
a
2
o]
%)
o]
«©
i)
cC
3
[=]
2]
0.
ogmgocmcocooocogo
N oW o OO0 MO QN0 C '3
v—v—v—Nvam(DmOnguN’S

Frequency (Hz)
Figure 6. The characteristics of the commercial
sound absorption materials.
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