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Abstract: Relationship between crosslink density and sol-gel contents for the hy-
droxyl terminated polybutadiene-isophorone diisocyanate polyurethane elastomer was in-
vestigated. The crosslink density is directly proportional to functions of the sol-gel con-
tents based on the reactive portion of the these stocks. The Scanlan, Flory-Miller-Ma-
cosko, Charlesby and French schemes were applied to evaluate the relationships between
the crosslink density and the corresponding sol-gel contents of the present materials.
The crosslink density in the gel polymer was found to be closely related to functional
group equivalent weight, functionality of prepolymer, and the gel content of the maximum
cured elastomer. Above analytic r« !ts indicated that the rubber elasticity behavior of
the present material is very similar w that of French’'s network materials formed from
the reaction of functional groups on low molecular weight telechelic polymers with a
crosslinking agent.
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Hydroxyl Terminated Polybutadiene - Isophorone Diisocyanate Polyurethane EF4d#ll 2| 54 (2)
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Table 1. Crosslink Density Relations with Sol-Gel Contents

V% 10° W, X4 x10? WeWe  Wed-Wh? w-wh Yo Gt Sah
144 0.6214 0.65 .02 0. 0354 00131 0. 6290
1.91 0. 6721 0.94 1.38 0. 0525 0.0201 0. 8206
2.06 0.7186 1.08 184 0.0744 0.0294 10516
3.61 0. 7968 2.10 3.12 0. 1320 0. 0558 1. 6399
3.90 0. 8065 2.30 3.36 0.1417 0. 0604 1.7401
4.65 0. 8431 2.87 1.53 0. 1857 0. 0824 2. 2061
5.22 0. 8578 3.2 5.18 0.2075 0.0937 2. 4459
5.87 0. 8625 3.70 5.45 0.2148 0.0977 2.5311
6.65 0. 8742 1.2 6.08 0.2349 0. 1086 2. 7645
6.70 0. 8838 1.33 6.72 0.2531 0. 1186 2. 9832
7.43 0. 8988 4.88 7.98 0. 2850 0. 1369 3. 3883
8.10 0. 9036 5.35 8.85 0. 2962 0. 1435 3.5378
8.97 0..9091 6.00 9.09 0.3098 0. 1516 3.7240
8.9 0.9175 6.01 10. 20 0.3322 0. 1652 4.0459
9.13 0. 9206 6. 14 10. 67 0.3411 0. 1707 4.1769
9.85 0. 9340 6.72 13.22 0. 3822 0. 1976 4.8511

10. 45 0. 9426 7.20 15. 48 0. 4145 0. 2185 5. 4049
11.06 0.9456 7.64 16. 44 0. 4263 0. 2266 5. 6293
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Hydroxyl Terminated Polybutadiene — Isophorone Diisocyanate Polyurethane B4 @] 2] =4 (2)
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Fig. 3. Relationship between Wg(1-Wg?)* and
Xd; the Flory-Miller~-Macosko analysis.
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Fig. 5. Relationship between W,,(I—WIE)3 and
Xd; the Scanlan analysis.
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reaction)
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Table 2. Empirical Function Parameters for Sol-

-Gel Content-Crosslink Density Relations.

Equations This paper French
(2) K=0. 0064 (6. 4) * 0. 0065 (13.9) *
(3) K=0.0089(6)* 0. 0088 (—)
(4) K’ =0. 388 (10) * 0.403(20.1)*
*

0.0124 (17.4)*
0.167 (14.4)*

(5) k’=0.014 (13)
(6) b’=0. 172 (7.5)

* Coefficient of variation of the proportional
constant from 18 sets of data.

Polymer( Korea) Vol. 9, No. 4, August 1985



Hydroxyl Terminated Polybutadiene — Isophorone Diisocyanate Polyurethane &FA44]2] £41(2)
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