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Abstract: In this study, We were studied on the properties of polyurethane elastomer containing the polyol,
chain extender and isocyanate in polyurethane elastomer. Polyurethane elastomer had the best properties with
poly(tetramethylene) glycol for in-line skate wheel. With more incorporation of chain extender content in poly-
urethane elastomer, tensile strength and hardness increased and elongation decreased. And then properties of
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polyurethane elastomer with the bulky type isocyanate had better than the flexible type isocyanate.
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Table 1. Type of polyol for polyurethane elastomer

Properties

OH value M, Remark
Polyol
Poly(ethylene adipate) 11242 1000 Aldrich
56+2 2000
47+2 2500
32+2 3500
DT-1040 112+2 1000 Deawon Polymer
DT-2040 56+2 2000 (AA/BD type)
Poly(tetramethylene) 112+2 1000 Aldrich
glycol
Poly(propylene) glycol — 11242 1000 Aldrich
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Table 2. Effect of molecular weight of polyol for polyurethane elastomer
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No.

Material PL-11 PL-12 PL-13 PL-14
M, = 1000 0.167 - - -
Poly(ethylene adipate), (mol) My = 2000 - 0167 i -
M, =2500 - - 0.167 -
M,, =3500 - - - 0.167
1,5-naphthalene diisocyanate (mol) 0.500 0.500 0.500 0.500
1,4 butane diol (mol) 0.300 0.300 0.300 0.300
Tensile strength (kgf/cmz) 310 320 370 340
Elongation (%) 455 726 720 710
300% modulus (kgf/em?) 150 110 100 70
Hardness (Shore A) 83 80 70 65
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Figure 1. FT-IR spectrum of polyurethane elastomer.
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Table 3. Effect of polyol for polyurethane elastomer

No.
Material PL-15 PL-16 PL-17
Poly(ethylene adipate) 0.250 - -
(M, =1000), (mol)
Poly(tetramethylene) glycol - 0.250 -
(M, =1000), (mol)
Poly(propylene) glycol - - 0.250
(M, =1000), (mol)
4,4-diphenylmethane 0.5 0.5 0.5
diisocyanate (mol)
1,4 butane diol (mol) 0.250 0.250 0.250
Tensile strength (kgf/cmz) 500 360 290
Elongation (%) 650 725 800
300% modulus (kgf/cmz) 70 70 50
Hardness (Shore A) 88 90 76

Table 4. Effect of chain extender for polyurethane elastomer

. No- b1 PL-19 PL20 PL21I
Material
DT-1040 (M, = 1000), (mol) 0250 0250 0250 0.250
4,4-diphenylmethane 0.500 0.500 0.500  0.500

diisocyanate (mol)
Ethylene glycol (mol) 0.250 - - -

1,4 butane diol (mol) - 0.250 - -
1,5 pentane diol (mol) - - 0.250 -
1,6 hexane diol (mol) - - - 0.250
Tensile strength (kgf/cmz) 490 560 420 410
Elongation (%) 560 570 580 600
300% modulus (kgf/cmz) 60 90 80 70
Hardness (shore A) 85 89 86 82
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Table 5. Effect of content of chain extender for polyurethane
elastomer

Material No-proy  pL23 PL24

DT-1040 (M, =1000), (mol) 0.435 0.250 0.167

4,4-diphenylmethane 0.565 0.500 0.500

diisocyanate (mol)

1,4 butane diol (mol) 0.130 0.250 0.333
Tensile strength (kgf/cm®) 340 560 460
Elongation (%) 790 570 480

300% modulus (kgf/cmz) 30 100 250
Hardness (Shore A) 72 87 95
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glycol & AHE30E w7k QlE] 2Al0lE 2 &
7)o 7P £ EAS 7M.

3.3. AlE CIBN|| HE

Abe dAA] dde e dAgtrEn o 24
of Bo JIFS vHth A& A-AE T5717F 3 ol
A THEE ARRE7|= s dREE o2 diolAl9} di-
amine |2 YA t)EE diamineAl 7} diolAl A&
ARA BT £ EAS UERY, o] ol&AloRdolE
o} Rhgate] AdE AT ApololA HIFHT 1
Hu} B AFdAE diolAl AFE AZA L FRFe
ZYEE degtrEMY 24 EA4Y dolrix 3
Ak

Table 4= A& AAA R 20]&= diold] Fxo T
ZY5Ee degf=EMY EAS YR Table 4
oA HE vle} Zo] 1.4 butane diol2 AFE3IIAS ¢
71 =2 AAAAE 2 AEE YERHSeH, diole] &
2574 F7Fs el wet IR 9 AxE gaska 4l
&2 F7leke AEe UERATH4A]. Table 5= &5
et detrEmo] AlE AA gFol e EA W3}
5 UeRd 3Eo|th Table 59014 R nlel o] Zg$-
gt det~Em W9l rigid blocko] =713l whel 300%
modulus @ AEE J7IIF oY, A& ZAasTh
ol AFE ARAY T Skl wet EEede A
2Er 9] 7t Aol Y=o rigidet Z2IH 7t A
AE AoE AAHTS,10].

3.4. O|2AA|OW[O|EL| A&t

ZE St dgtrEr §A A AFEEE o]iAlo}
HolEx A WS o] iAjoldlolEg} AW o4
AoHlo]EE UE 4 Utk B AFoaE EAjo] A
H o g 43 WS o] Ao 0| ER AF S 213

FE w AH A10H 42, 2009



Polyurethane Elastomer®] &/d 4 54 173

Table 6. Effect of isocyanate for polyurethane elastomer

No.
Material PL-26 PL-27 PL-28

DT-2040 (M, =2000), (mol)

0.167 0.167 0.167

1,5-naphthalene diisocyanate (mol) 0.500 — -
2,4 toluene diisocyanate (mol) - 0.500 —
4,4-diphenylmethane diisocyanate (mol)  — - 0.500
1,4 butane diol (mol) 0.333 0.333 0.333
Tensile strengthv (kgf/cmz) 290 310 540
Elongation (%) 500 600 600
300% modulus (kgf/cmz) 210 30 110
Hardness (Shore A) 80 40 71
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