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Abstract : 2 ﬂ—TLOM% PC, PMMA, HDPE, PPS 242 & S de] FA% Fx224 54, 2471 A5l vA=
AFS ololrgith 7 A2 LAE T wdo eI aAlS 3t A3}, PC, PMMA, HDPE, PP -0 2 S3FRild
Aol =4 UrEMOU% Agy o] vzs 47U st ddsjd e FA o tE FREAE HasiEY, 4 mm
dsfdof Hls] 8 mm FA 9 FipEAol oF 5~6 dB(A) A SHE T EIF FAZE 267 Foll whEh A" Foh4=7t
SolA 4,000~5,000 Hzol| A FakEAo] gaste ool WAstEon, 4 mm G sjdEe; BapEdo] Ay &= 719 4
mm g Apolof] F7|FE Fof olFor AT AUAE R 3 FuEAd Ad A, 300 Hz o]8he] Fubgrof A=
TYT FA 8 mme I AL H|Ekl o, 2,000 Hz o]/4Fe] 1wtk tfefoA 8 mm TUsid o] Hs] &t
7F v Hojwteh Wb FH(resonance) FIHe)t Q1T 500~630 Hz thol A FakEAo] Hopxe AL & o ATk
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L9f . The aim of the present study is to compare sound performance depending on thickness, materials, and structure of polymer
soundproof panels consisting of PC, PMMA, HDPE, and PP, respectively. As a result of comparing sound transmission loss (STL)
of single layer panel made of four types of polymer, the better sound transmission loss was obtained in order of PC, PMMA, HDPE,
and PP, which was obviously followed mass law. 8 mm of single panel showed 5~6 dB(A) greater STL than that of 4 mm panels
and lower frequency for coincidence effect so that STL of 8 mm panels decreased around 4,000~5,000 Hz, indicating less STL
of 4 mm panels than those of 8 mm. When it comes to structure, 4 mm panels with air layer appeared similar value of STL with
8 mm single panels under 300 Hz. In range of high frequency above 2,000 Hz, 4 mm panels with air layer performed better than
8 mm of single layer panel while resonance effects were observed at 500~630 Hz. It was found that these results could be prac-
tically utilized as fundamental data for noise barriers design considering the change to each condition.
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HOoFR ARIMIEE QIF EASHE Agolebs A7 @ o SuEIeL ‘—;— F7}skgick. PCot PMMA 9]o] = poly-
4, ABREAIE ok1skEE ol#fdt 25wAlE sk ] 9 propylene (PP)2} high-density polyethylene (HDPE)= &2
FIa I RS AR i%olnﬂ AAH Y F 5t oA AREH E} Fob Aol Az gol ARSI glo]
oIt el ABE gele Fa) Ade AR o) kel Aol A2 EHE Bsdc debda ol
Aol F5 ol2w o] FugUTe] 2 P Alofstn  ddel B¢ RE BelRs dashA AT A9 Foel
7} Oﬁﬂqc BEA7F k) H2 oledt EAHe A of gt 7124 o]&o] EASIA|RE AAHow T3t =
T UL TS 9 AEE SHolA ZEwA A W g2 Hpss B BEGstr]ols AlgHEo]7] ool &
o] Abgo] F7bska ek, ARATE o3t Arh BaE ek’ W] Fut
W YR AGEY] AL JERoR SFEY A iy AR AuEsh 4590 Fugol w2 AU
£ 57122 WEsfob ek Polyearborate (PO)S) poly- A7} Slof) Ha 8l AZel A MEl A28 Fuid 54
methylme thacrylate (PMMA)= Z2|H A & W29 9] A S o st} ulgfA E ATtojA e g wA el PC,
57152 Wl YRE Weuide] AHEEI gtk & PMMA, PE, HDPPO] S/, A, Fau(tduda) &
wH o greludo] AFET Qo olg olFudR T 1ol Ak B WS RS AYelel o A=
A A9 Gy gt e FLEAL 7 Hua? 7Fedid e AREE B 2 F A= vl BrksHAH
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Fig. 1. Sound transmission characteristics of a single panel”
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Table 1. Specimen preparation (a) (b) (d)
Surface | Thickness (mm) = v 1098
Classification Type Material | densit m = ° ° o c A | 1
yp (kg/mzy) Panel | A gap % 8] NE . e e 4
Bo
S4-PC Single layer PC 480 4 -
S8-PC Single layer PC 9.60 8 -
DAB-PC Double layer PC 3.60 3 4 ¢ ¢
DA4-PC Double layer PC 480 4 4 2 ®
DA5-PC | Double layer | PC 6.00 5 4 ) -
S4-PMMA | Single layer | PMMA | 476 4 - ‘ ‘
S8-PMMA Single layer | PMMA 9.52 8 -
DA3-PMMA | Double layer | PMMA 3.57 3 4
DA4-PMMA | Double layer | PMMA 476 4 4 [‘ e o o o : : 0 X
1 ° ° o o ! {*L
DA5-PMMA | Double layer | PMMA | 595 5 4 Fia. 3. Soed , o double | o v
ig. 3. Specimen image of air-gap double layer; (a) side view,
S4-PE | Singlelayer | HDPE | 384 | 4 - g. 3. Specimen image of air-gap double layer; (a) side view
: (o) front view, (c) image of polypropylene, and (d) sec-
S8-PE | Singlelayer | HDPE | 768 | 8 - tional view.
DA3-PE Double layer | HDPE 2.88 3 4
DA4-PE Double layer | HDPE 3.84 4 4 3.3 Jé%:.‘“é,"ﬂ
DA5-PE Double layer | HDPE 4.80 5 4
S4-PP Single layer | PP 3.64 4 - FE4412 KS F 2808:2011 AERA ] 71493 A
S8-PP | Snglelayer | PP | 728 | 8 - s AR 2ol et FrRAE AdAlE AP
DA3-PP | Double layer | PP 273 3 4 28 FTE A3 T AT R} FekALS o]@5lo] Al
DA4-PP Double layer PP 3.64 4 4 AR AFA| /\}o]_q ENE Rgsle] At 24
DA5-PP Double layer PP 455 5 4 7 2] KS F
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Fig. 4. Sound transmission loss of 4 mm thickness si ngle panels with (a) PC, (b) PMMA, (c) HDPE, and (d) PP panels,
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EPWl 7ok AR AT ol 2AT fASIAT BE g
st A 7HERE o] 2413 dASHAl= ¢h=th 8 mm g
o APATHE 45 kHz8) 1T Golof Frile] 1
ofAEt] ol 4] )2 o|E3} o] Hde] T} 207}
Hol w2} coincidence frequency’} 4 mm jd B} Fe 3

o2 o]F 7] Wi Aeg T Ci(Fig. 5).
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Fig. 5. Sound transmission loss of 8 mm thickness si ngle panels with (a) PC, (b) PMMA, (c) HDPE, and (d) PP panels,
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Fig. 6. Comparison of single panel transmission loss as materials; (@) 4 mm thickness and (b) 8 mm thickness panels.
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g9 9] resonance frequency®?} H|WSFHTH 3 mm T2
PC A A= FiAo] A== 630 Hz Fulpt o] 4
(3)oll ol AALE resoanace frequencyol d@3sle] AU=]5}
KoL, o] ALt thE Al 4 -9-+= resonance fre-

(@)

—@— DA3-PC
04| —O—DA4-PC

45

[
[
Il

Sound transmission loss (dB)

T T T
100 1000 10000

Fregeuncy (Hz)
(c)

40| —@— DA3-HDPE
—O— DA4-HDPE
@ DA5-HDPE

Sound transmission loss (dB)

T T
100 1000 10000

Fregeuncy (Hz)

Table 2. Resonance frequency of double-layer panel (unit: Hz)

Thickness
Panel 3 mm? 4 mm® 5 mm®
PC 7047 6103 5459
PMMA 7107 6155 5505
HDPE 809.3 7009 6269
PP 837.4 7252 648.6

43 mm double-layer with 4 mm air gap
® 4 mm double-layer with 4 mm air gap
95 mm double-layer with 4 mm air gap
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Fig. 7. Comparison of sound transmission loss according to double-layer panel thickness; (a) PC, (b) PMMA, (c) HDPE, and (d) PP.
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Fig. 8. Comparison of sound transmission loss with 4 mm, 8 mm-single and 4 mm double panel; (a) PC, (b) PMMA, (c) HDPE, and
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