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ABSTRACT. The mechanical properties (tensile strength, 100 % modulus and hardness) of the
urethane elastomers prepared from hydroxyl terminated polybutadiene (HTPB), several low mole-
cular weight diols (ethylene glycol, 1, 3-propane diol, 1,4-butane diol, 1, 5-pentane diol and 1,
6-hexane diol) and two kinds of diisocyanates (TDI:toluene diisocyanate, IPDI:isophorone diiso-

cyanate) were studied. As the concentrations of low molecular weight diols were increased, the
mechanical properties were enhanced for the increases of the concentrations of the urethane group,
as predicted. In case of TDI, when the mechanical properties of the elastomers were plotted
against the number of methylene carbons of low molecular weight diol, the characteristic zigzag
patterns were observed, which can be explained by hydrogen bondings depending on the number
of the methylene carbons. But the mechanical properties of the elastomers derived from IPDI had
decreasing curves against the number of methylene carbons in low molecular weight diols, without

the characteristic zigzag patterns.
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Mechanical properties of HTPB urethane elastomers prepared from HTPB, aliphatic low molecular

Mech. Properties

Tensd(e]::) aSrgrength 100 9?baMr)°dulus Hardness
Diisocya-i

System (HTPB/Diol) \We(‘ TDI  IPDI TDI IPDI TDI  IPDI
HTPB/Aliphatic Low Mw. Diol | 2.0/0 | 65 5.0 40 3.2 2 15
HTPB/Ethylene Glycol 1.5/0.5 12.4 9.3 5.7 4.3 30 20
HTPB/Ethylene Glvcol 1.0/1.0 17.8 22.6 8.3 7.0 38 35
HTPB/Ethylene Glycol 0.5/1.5 43.5 74.5 17.6 18.3 54 57
HTPB/1, 3-Propane Diol 1.5/0.5 8.7 6.8 4.4 3.6 27 16
HTPB/1, 3-Propane Diol 1.0/1.0 16.9 19.1 7.3 6.4 35 31
HTPB/1, 3-Propane Diol 0.5/1.5 30.4 63.4 14.6 17.3 50 54
HTPB/1. 4-Butane Diol 1.5/0.5 9.5 5.4 5.1 3.5 28 15
HTPB/1. 4-Butane Diol 1.0/1.0 14.6 15.9 7.6 6.0 35 30
HTPB/1, 4-Butane Diol 0.5/1.5 35.8 57.9 15.6 18.4 55 53
HTPB/1. 5-Pentane Diol 1.5/0.5 9.2 5.0 4.9 3.6 27 16
HTPB/1, 5-Pentane Diol 1.0/1.0 14.8 13.7 6.4 5.5 31 29
HTPB/1. 5-Pentane Diol 0.5/1.5 30.3 54.6 12.7 15.8 47 53
HTPB/1. 6-Hexane Diol 1.5/0.5 9.7 5.9 5.3 3.2 28 16
HTPB/1. 6-Hexane Diol 1.0/1.0 16.6 11.9 6.4 5.8 35 30
HTPB/1. 6-Hexane Diol 0.5/1.5 35.2 43.8 13.7 15.2 48 49
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Fig. 3. Effect of urethane concentration on 100 %,

modulus in HTPB/EG,/TDI

Table 2. Relationship between urethane concentra-
tion and ethylene glycol content
HTPB 2.0 1.5 1.0 0.5
Ethylene glycol 0 0.5 1.0 1.5
Diisocyanate 2.0 2.0 2.0 2.0

Urethane conc. | TDI | 6.45 8.51 12.24 22.09
(mole/cc) 10t | IPDI| 6.34 7.97 11.78 20.95
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Fig. 4. Effect of low Mw. diol content and number
of methylene carbon on tensile strength of polyurethane
elastomers from HTPB, TDI and low Mw. diols.
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elastomers from HTPB, IPDI and low Mw. diols.
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