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Astract : The mechanical properties of urethane elastomer prepared from hydroxy terminated

polybutadiene(HTPB),

trimethylhexanediol(TMHD ),

and hexamethylendiisocyanate (HDI)

were studied. As the concentration of chain extender was increased, the value of tensile strength,

modulus, and hardness were enhanced due to the increase in the number of polar urethane groups,

while the rupture strain was decreased. The enhanced mechanical properties for samples pr-

epared from 1,6-HD were found to be stemmed from the crystallinity in the elastomer and

from the hydrogen bond which acts as a hard segment, The crystallinity was confirmed by X-ray

diffraction and DSC. The molecular weight between crosslinks of elastomer were also inv-

estigated from the Mooney-Rivlin equation. The phantom theory gave better agreement than

affin’s with the experimental data.
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Fig. 4. Effect of diol/HTPB mole ratio on hardness.

Table 1. Urethane Conc. and wt% Hard Segment

Sample Name [u]x10* | Hard Segment

mole/crd Wt%

HTPB/HDI 7.02 6.7
1/1/2 12.44 16.4

HTPB/TMHD/ |1/2/3 17.08 246

HDI

1/3/4 21.06 31.3

1/1/2 12.68 15.2

HTPB/1.6HD/ [1/2/3 17.7 22,6
HDI 1/3/4 22 .40 289
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Fig. 8. Possible morphology of elastomer prepared from
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Table 3. Comparision of Experimental Shear Modulus and Calculated Shear Modulus Prepared from

HTPB/1,6HD/HDI
7 G/Go | TMHD 2C, Calc. Exptl. Deviation
Sample Name Hard Segment Go(kg/cmz) G(kg/crd) G(kg/cn) (%)
Vol.%

1/1/2 12.0 151 1.086 164 19 13.7

HTPB/16-HD/HDI | 1/2/3 18.0 1.90 1.010 1.92 2.2 127

1/3/4 23.0 231 0.865 2.00 26 231

* Results from table 2.
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