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Abstract: The physical properties of polyurethane elastomers depend strongly
on the polymer structures, which have many variables, such as the composition
of the polyester, chain extender and isocyanate. By increasing the molecular
weight of diols in polyester and the content of the chain extender, the mo-
dulus and tensile strength were increased, whereas the elongation was decreased.
By increasing the ratio of TDI/MDI, the molecular weight of chain extender
and of the polyester, the polyurethane showed a low tensile strength and a
high elongation. In order to have elastomer properties, polyurethane had to

contain urethane groups more than a definite concentration in the polymer chain.
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Tahle I. Characteristics of Polyester
Exp. No. A.A.® (moles) Diol® (moles) OH Value Acid Value M. W.
1 2.12 BD 3.00 187 " 0.05 600
2.34 EG 1.59 280 0.04 600
BD 1.59
3 2.65 EG 3.36 160 0. 04 700
4 2.39 EG 155 160 0.05 700
BD 1.55
5 2.69 EG 3.28 132 0.05 850
6 2.78 EG 312 75 (.08 1500
7 2.06 HD 2.31 56 0.07 2000
8 2.58 PG 2.83 56 0.07 2000
9 2.82 EG 3.06 55 0. 08 2037
10 2.19 DEG 2.44 55 0.07 2037
11 2.38 BD 2.63 56 0.08 2000
a) AA Adipic acid
b) EG Ethylene glycol
PG 1. 2-Propanediol
BD 1. 4-Butanediol
HD : 1.6-Hexanediol
DEG : Diethylene glycol
Table II. Characteristics of Polyurethane Solutions
Exp. No. PE® PE M. W. Tsocyanate (Lhain © pE/NCO?/EX (c;[slsg?mztg%)
1 AAP+EG 2000 MDI BD 1/3/2 80, 000
2 AA4BD 2000 MDI BD 1/3/2 75, 000
3 AA+EG+BD 700 TDI/MDI=1 EG 1/3/2 73, 000
4 AA+EG-+BD 700 TDI/MDI=1 BD 1/3/2 78, 000
5 AA+EG-+BD 600 TDI/MDI=1.8 BD 1/2/1 83,000
6 AA+EG+BD 600 TDI/MDI=1.8 BD 1/3/2 76, 000
7 AA+BD 600 TDI/MDI=1 BD 1/3/2 67,000
8 AA+BD 600 TDI/MDI=1.8 BD 1/3/2 70, 000
9 AA+EG 850 MDI BD 1/3/2 75, 000
10 AA+EG 1500 MDI BD 1/3/2 87, 000
a) PE : Polyester
b) AA : Adipic acid
¢) PE/NCO/EX : Mole ratio of Jpolyester/ isocyanate/chain extender
. W Aze olzd 2] wet el gat
A7 299, ¥4 %;4 28 2E Karl 2.2. E2|RaEte] Y
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Figure 1. Changes of physical properties as a fun-
ction of polyester molecular weight. Poly-
ester: poly(ethylene adipate), chain ex-
tender: 1, 4-butanediol, isocyanate: MDI,
mole ratio of polyester/isocyanate/chain
extender=1/3/2.
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Table III. Physical Properties of Polyurethane as influenced by Diol in Polyester

Diols in polyester  No. of carbon N{%%‘;éus (Kgé(o:(‘)ng? s’{:::gti (Kg/Cm?) Elongation
EG 2 35.7 8.6 408 550
PG 3) 28.6 51.0 340 670
BD 4 41.5 129.3 442 475
DEG 4 29.3 55.0 360 700
HD 6 37.4 142.0 440 510
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Figure 2.  Changes of physical properties as a func-

tion of carbon numbers in diol component
of the polyester. MW of polyester=2000,
chain extender: 1,4-butanediol, isocyan-
ate: MDI, mole ratio of polyester/isocy-

anate/chain extender=1/3/2.
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Table IV. Physical Properties of Polyurethane as influenced by Diol in Chain Extender

Dick in by No.cfombon  Mghle (a0 Tele ooy Flogation
EG 2 171 426 520 350
PG @) 181 355 397 350
NPG® (3) 119 279 401 400
BD 4 70 213 416 400
DEG (€H) 38 119 278 450
HD 6 44 131 412 450

a) NPG: Neopentyl glycol
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Figure 4. Changes of physical properties as a func-
tion of isocyanate mole ratio (TDI/MDI).
Polyester: poly(butylene adipate) MW=
600, chain extender: 1, 4-butanediol, mole
ratio of polyester/isocyanate/chain exten-

der=1/3/2.
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