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Abstract: The rubber elasticity characteristics of polyurethane network based on hy-
droxy! terminated polybutadiene(HTPB)-isophorone diisocyanate(IPDI) were investigated.
Both sol-gel analyses and solvent swollen compression modulus data were used to evaluate
the crosslink density through the variation of NCO/OH equivalent ratio. The density of
elastically effective network chains calculated with swollen compression modulus data at
25°C were 16.788%10-* L,S,/D*V ¥ (mole/cm®) for gel polymer and 16.788x10-° L,S,/D?
(mole/cm?®) for sol-gel polymer, respectively. The polymer-solvent interaction parameters
(X,) between the present elastomer and solvents like xylene, toluene, chloroform and
benzene were evaluated at 25°C. The logarithm of the equilibrium volume fraction (V,)
of crosslinked polymer in solvent-swollen gel increased linearly with the logarithm of the
clastically effective network chain density (V,’) in gel polymer, which was in accordance
with the prediction of the Flory-Huggins scheme. The effective network chain lengths
(M,) of these elastomers at NCO/OH equivalent ratio=0.95-1.10 were 8, 000-12,000 (gr/

mole).
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Table 1. Precision of V, Values

v, Deviation from mean*

0.1123 —0. 0006
0.1134 -+0. 0005
0.1191 0. 0062
0.1118 —0.0011
0.1126 —0. 0003
0.1144 +0. 0015
0.1133 ~+0. 0004
0. 1064 —0. 0065
mean 0.1129 = 0.0021, 0=0.00348

*The value of the coefficient of variation=
0.0308

Table 2. 1/V, and Gel Volume Fraction(V,¥)
Data from Cohesive Energy Densities

(CED) of Solvents for Elastomer
Cured 10 days at 65°C

Solvents CED(cal/em®) 1/V, V¥
Cyclohexane 66.8 5,17 0.928
n-Butyl acetate 72.25 4,60 0.881
Carbon tetrachloride 73.9 7.52 0.899
Xylene 77.5 7.12 0.879
Toluene 79.3 7.24 0.886
Benzene 83.6 6.96 0.898
Chloroform 85.3 8.40 0.83%0
Tetrahydrofuran 86.8 7.01 0.903
Chlorobenzene 90. 2 7.59 0.89%4
Acetone 95.1 1.57 0.956
Cyclohexanone 100 5.17 0.965
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Table 3. Elastomer Compoundings and Crosslink Densities

T~ NCO/OH |
e ‘ 0.8 0.85 0.90 0.95 1.00 1.05 1.10 1.15
Compoundings e
HTPB part 100 100 100 100 100 100 100 100
1PDI part ! 7.475  7.942  8.410 8.876 9.344  9.812  10.276 10.803
Fe(AA), part ’ 0.005  0.005 0.005 0.005 0.005 0.005 0.005 0.005
Urethane con. % 10* ‘ 5.72 6.04 6. 38 6.70 7.02 7.32 7.66 8.00
mole/cm?® !
V,x10° mole/cm? { 1.48 2.88 4.88 6.78 8.30 10.46  9.09 8. 66
Vo X 10° mole/cm? | 2.06 3.61 5.72 7.56 8.84 11.06  9.60 9.20
XX 10? meq/gr. 3 1.08 2.10 3.55 4.93 6.04 7.60 6. 61 6.33
XX 10° meq/gr. | 1.51 2.63 4.17 5. 50 6.43 8.04 6.98 6. 68
M,x10"* gr./mole 1 4.44 2.53 1.60 1.21 1.04 0.83 0.96 1.00
v, — 1 0.0707 0.0933 0.1212 0.1457 0.1750 0.1821 0.1804 0.1798
density gr./cm?® } 0.9140 0.9148 0.9154 0.9160 0.9165 0.9170 0.9174 0.9180
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Table 4. Flory-Huggins Interaction Energies
at 25°C from Swollen Gel Polymer

Solvents %, RT %, (cal/mole)
Xylene 0.39+0.02 230
Toluene 0.40£0.01 236
Chloroform  0.42:+0,02 248
Benzene 0.43%0.01 260
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