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Abstract : The material factors influencing the sound absorption of the polyurethane foam were investigated
with FT—IR, small—angle X—ray scattering (SAXS), and dynamic mechanical thermal analyzer (DMTA).
The measurements were performed using the samples which had a similar cell structure but different
absorption coefficients. It was found that the ability of the sound absorption of the polyurethane foams
was closely related to the damping behavior over the transition range. In order to confirm the use of the
low monol polyol (LMP) in high—performance applications, the polyurethanes based on LMP and poly—
propylene oxide polyol (PPG) were prepared by the solution polymerization method. The microstructure
and the physical properties of these polyurethanes were compared. The PPG—based polyurethane
showed a higher level of the phase—separated structure because the considerable amount of monol
presented in PPG made a contribution to the increased chain mobility. However the short chains formed
due to the monol species deteriorated the damping property. As a result, the LMP—based polyurethane
showed the superior damping behavior as compared with the PPG—based one.
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Table 1. Polyurethanes Synthesized from Isocyanate and Polyol at
Different Molar Ratio NCO/OH/OHpp-

Sample code Isocyanate Polyol Né/lcc))/lngr/%tlgBD
LT2 TDI LMP 2/1/1
LT3 TDI LMP 3/1/2
LM2 MDI LMP 2/1/1
LM3 MDI LMP 3/1/2
PT2 TDI PPG 2/1/1
PT3 TDI PPG 3/1/2
PM2 MDI PPG 2/1/1
PM3 MDI PPG 3/1/2

* BD : 1,4—Butanediol.
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Figure 1. Sound absorption behavior of polyurethane foams.
] A5 AEfsio] TDI plusAke] TDI plus Ver 5.x image analysis ARl WESARl AgE Fsle] 1 €jle] opde & = SA3Mk m
Z2 73S o]g3lo] FHEIgin) B Alo] Ao Ay whazow A 2] FSEL Aol F AF Alell Az F42 ZJol7t 7]
GEIAE odotthe HollA] thie] A7) et ghell Eewof Qick o7 A7)
Zageler Bo) & SAE QMg iAo 9ote AT £ FOAEE Fesk Swel B A 27 9 sl 0w B
Qs TYE UlEETAS) BRI gl BoR £ A7k itk Figure 2t 59 Alold] 92 ol4de] 4] SEM AR
ARBIACE! F-54352 T QALK & FollA] HAlEA] kar A FoA Aeist tazlQl Al 5 HolEr) AR o =R oie 4=
85 £0% 9 x| H|Z B3EE S5 BRIt S kel Zo] F8Adw0l 9t BSF Co Alert thE AlsEe
Hlsjo] A 17) 8 A W) 7129) 2717} A A o) wk Bzte)
FEE=1- (AR YA 9tk o714 Eo] BE Uehile QAkEA w9 Ao EAleks
7159 4, T el 13RS 9 @ 1F /A DS A
TaEs 004 1 Ae]e] ghs 7K, A7} 575 S50l T Itk AolA F7EA] 7F Alme] et A A7), Ht 718 7] 2
o 23} 71355 Table 2°1 LJERASITE
M2 ST0IMC] ESAS Bt QUKL 9P 3k jsl o] E]
A9 = Pl F9 FSYTE Felra Sviah AR SH e

T Atk Ly 7] SRo] AR lE el Sedee

4 PZ0| ME BSMS. Figwe 18 QASZHE Q55 E AIshs TH Qb FORIME FESPI7L ofdlck webd ¥ o

el B BeAES wolFth AmEome AFsTel]  elis Sl ARE F A T AR 8l 2
ShE ESES 2000 Hy ohde] nFsitlel e SRS U Holrh Wi ARE Helsto] Fepst Swo] wiag 2oy &
Epich 71 Soldt M A, D E ARG 4 Qe vl g e B9 53540 9T T AR AAES At

o], BYs AAE AFxH0E Axsleols Eslal AR QArk AEg vl A5 Al¥ Bl 9 D33 E3% 228 Bt
HE, oAE 50 Al A2 22 735 5+ sl 2 A7t sltk= A 719} B+t 715 A7) vl Al¥ Bl 287 of 286 4 114
Zolt}, o]st AJo7F e = o2+, 3A|, 5o& Y A F o 113°]w, D3¥ E3+ 325 of 322 9 119 of 118% A= f
Ho] oak He7h WY, B4, HIE ARG RS 2ARE G ARE F EE 7HAAL Itk R o) T e Bl AR
Az AlHo] s 2] witell of2] 7H4] H3hE Qs olE = < Figure 164 & = 5ol F579%l oA & AolE 74
o dATHA ok AR QIFH A|9AQ] &Ie HAf 48} Hm = A

#12] hot spot B OE lafo] F-oHR Al 320] Xjo] 7 L) AN5A Sdeld FeE5Ael it e’ ulg- Aoy o

AL S 5k R 0 24 e Qe B AR oleh  WHoR Qe A5 A, dolgelnt A Yol FoEol 2

S

P

o

Polymer (Korea), Vol. 31, No. 4, 2007



292 o]l - el -

Figure 2. Cell structure of polyurethane foams.

Table 2. Average Values of Cell Size, Pore Size, and Porosity

Sample code A B C D E F
Cell size 285 270 240 330 300 305
Pore size 110 108 103 122 120 121
Porosity 2.63 272 292 242 272 253

W, &4, Poisson H]|9] hiel wabA 580 Tt 1 3t
skQl Aol SaEol v #om, A, Ztwd =7t
7k FeEo] b, YA, dolgelae] 4ol '3‘"’1‘—
0 Folvk 7 &zl nke} Zo), EE)9-dw
13} B2AES] hard segment (HS) 9F F¢13k EapakEel soft
segment (SS) & o]Foljd BAY B= Y=ol Zhzte] &
A doetAQl nlEsge] o)ate] el Elo] hard domain
(HD) T} soft domain(SD)< o]&2t} 16718 Fo0] 711 A0l w7
& T st S92 71AIA uRE oA Sste] Sk
ol 9Jgt oA R AZIAF)E Folk o] H& sk 3-8
EAS AR el web AREe EEtEe SRS
A5 Asol WtteA 9GS whE ZoR ot AT
o= EE)g-ek nAlTzs} ole} AvkE BARKE Aol
3 JHE FT-IR, SAXS 4 DMTAE ARg-alo] dolrgit)
Figure 3& H]_’ AEES] FT-IR 2~#EReld) 9dg7]2] C=0
AEXE 93E AR ol et AR okE $XeA S
band& HRIt} AR J5Qlgo] 2R831A] 9= HSS) C=0 4!
2% =3 1730 em ' Aol UERd) 3R, d5gt i@fﬂoﬂ
o8l HDE gA4dsh= HSQ| C=0 AF:%F 9= 1708 cm ' ¥
ol Yehd, 1660 cm ™ F-ollMs T4 A9 B 4
Ae k= SElob]e] F5 =7 Vet WA Seet
719] C=07] Frel thet F4d3e e C=0719] E&5 =

ut

|

"
O

1

20/MH, A3148 4%, 20074

Absorbance

1760 1740 1720 1700 1680 1660 1640
Wavenumber (cm™!)

(a)

Absorbance

1760 1740 1720 1700 1680 1660 1640
Wavenumber (cm ™)

(b)
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