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2 of: Foldl=E g o]g3l] M2e AFNE FSAE MLt F&o] adE HsA7]7]
913te) PET 9] 2718 33 15denier2 BE]3l 3709] Fo2 A sy on, ojn 239
Z%e zAse] UEE A (895~1790g/cm?). EF PETESA 4d4& Loty
f5te] Al @S A glass woolZ A ZH FEM 9} vl MR M22 PETEFEAE A
A3 Y& glass wool FEARTE AFoe} IFAN Y RFM o $78 FE95E BAF
o w8 PETE&e Wwe} Sl7l §84959 208 930) ovl, H2ste PETESAE
ABEHT e F3A9 st NRC (noise reduction coefficient) 7} oF 22-39% 3=t
wet PETE A%e EEolx #7374 ABLANA glass woold F83] tAE + dege
A2,

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, multilayér 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
LDPE* 40
3D 60
LM 35
1, 3 15D 40
B 3D 25 895 25
LDPE 40
3D 60
LM 30
1, 3 3D 50
C 15D 20 895 50
LDPE 40
15D 60
LM 25
1, 315D 25
3D 50
LDPE 50
3D 50
¢ |ow melting fiber. ® Denier. ¢ Low density polyethylene.

sample code layer

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

9 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/We 921
Felt
Felt
pad oo G/W 1389
hood Felt
Felt
GL3 G/W 879
AL EMB.®

4 Glass wool. ® Embossed aluminium.

Fza? 40§02 UHol Agsign. gz 15
¥ EA3 242 Table 13} Zt}. Table 2& &)
© ¥4 (glass wool) 9} Aot} A|

FSAY AS 2] tjFEe] glass wool
ojm, 2 o9 AL AN A AUA F

Table 39A¢] sample code & AA, BA, CC,
AB, AC, BC, D-1-D-2, D-2D-2, D-1D-1 %
ol F 7|7t o] Bol de Afde dAe 24
o % /Me] sampleo] 2] & A$-& ofvigth w
HA FAE F oulE FovAl HY, 9= (B9HH
= 27 Ws g@uh. D seriesd|A] D-13} D-2
9] zfol&= F Fe] Aolo|rt. D-1 (120X 190 mm)
< 3.25kg, D-2(120x190 mm) & 2.34kgo 2 ¥
T WslE Foh £ PETESA 228 3
9] & (layer)o2 g 7 9] PETd#9 37]
£ 3denier (D)9} 15DE ZAd A2l =719
w2 F&o BAHsE B3t

PET 23xze| M=, PET 24 (F#3x)9 Al
ZHe A ol &3l Aoy AFeME
chex 2ok FEg BAE EH T polyester sta-
ple fiberZ low melting fiber (LM)3} 2o] &3]
o Yol EFAY F cardingZ7]Z cardingdte
layer& Al &A@t} ojdf layere] =7j7t 4RSS
ZAsle] ol 31, 32 Fo] Nz F DA EF F
e}, o)} o] ERE 349 FL& 22X 180-
210 Co] 29 ¢#FHERE S Ho HF AF
o] AArglt}. Figure 12 PETESA ] A2t Bk
MeFro] ).
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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 0371 0.68 0.3335
B 0.081 0.174 0369 0.68 0.3260
AA 0.188 038 0.724 0.941 0.5585
BB 0.207 0482 0.828 0.99 0.6268
cC 0.207 0.465 0.824 0.995 0.6228
AB 0.171 0377 0.732 0.946 0.5565
BA 0208 045 0819 0973 0.6125
BC 0.201 0.463 0.805 0.994 0.6158
CB 0.216 0488 0.853 0.992 0.6373
D-1 0.088 0.184 0.372 0.712 0.339
D-2 0.064 0121 0269 0436 0.2225

D-2D-2 0.115 0.259 0541 0.914 04573
D-1D-1 0.199 0454 0821 0.994 0.6170
D-1D-2 0.148 0354 0.693 0.985 0.5450
D-2D-1 0.154 0351 0.699 0.978 0.5455

GL1 0.049 0128 0.258 0.558 0.2433
GL2 0.057 0.173 0.458 0.854 0.3855
GL3 0.059 0193 0617 0968 0.4593

PET for
Ist layer
PET for
2nd layer
2nd
PET for
3rd layer
@ PET sound
W absorption
material having 3

layers

y

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 3. 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).
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Figure 7. Comparison of NRC of the PET and that of
the commercial sound absorption materials.
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