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Abstract: The rubber elasticity characteristics of polyurethane network based on HTPB-IPDI were
investigated through swollen compression moduius, tensile modulus and shear modulus. Both sol-gel
analyses coupled with compression test, tensile modulus and shear modulus data were used to
evaluate the crosslink density and correqunding physical property of each specimen obtained via
variation of NCO/OH equivalent ratio and diluent effect on rubber elasticity. The experimental
results indicated that the crosslink density has an effect on the mechanical property of these
elastomers and effective chain length, 1\—/lc, is closely related to the tensile strength, modulus and
elongation. The deviations from the density of elastically effective network chains between swollen
compression and bulk elastomer data are due to physical constraints on the junction position imposed
by surrounding chains. Diluent plasticizer (DOS) extended the rubber plateau region and lowered the
value of its modulus and its glass transition température. The glass transition behavior also was
analyzed using thermal differential scanning calorimetry method.
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Table 1. The Chemical Crosslink Densities (V)
and the Predicted Crosslink Densities
(vep) from Tensile Modulus, Shear
Modulus Cured for 2C days at 65T

verX 100 Ve X 10°
NCO/OH| vX10" | (tensile modulus) | (shear modulus)
at 23C at 40T
0.80 2.06 2.84 -
0.85 3.61 5.48 10. 60
0.90 5.72 8.96 -
0.95 7.56 14.43 23. 44
1.00 8.84 18.45 43.15
1.95 11.06 20.32 50. 10
1.10 9.60 19. 38 33.36
1.15 9.20 18.48 -

HTPB hydroxyl value : 0.84meq/gr.
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Fig. 1. Dynamic viscoelastic properties for sy-
stem R-1 polyurethane.
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Compoundings  R-1 R-2 R-3 R-4 R-5

Rubber 100 84.72 73.51 64.95 58.19

DOS - 1528 2649 35.05 41.81
Gel, % .08 7575 6276 53.53 45.54
Tg, T, DSC  —80.6 —82.0 —8.5 —8.7 —88.1
Tan 6uue RMS 072 155 1.65 2.00 2.2
4Ha at Tg -
. 4 555 543 529

fomo 53 %4 3 5
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Mcs(gr/mole) 5,100 6,600 8300 15400 21,500
v:XlO‘
(mole/cm®)

M. (gr/mole) 14,000 33,500 62,000 91,000 124,000

660 2.7 1.5 1.3 0.7

HTPB hydroxyl value : 0.82meq/gr.
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Table 3. Glass Transition Temperature Measur-
ed by RMS and DSC, T

RMS DSC
Sample -

low Tg | high Tg | low Tg | high Tg
R-1 —82 —170 —87.4 | —77.3
R-2 —80 -7 —86.2 | —78.9
R-3 —82 —73 —87.8 | —79.5
R-4 —86 —76 —89.9 | —82.6
R-5 —388 -79 —91.8 | —85.2
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