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ABSTRACT: In this study, an elastomer-assistered compression molding process was investi-
gated by experiments as well as modeling for the long-fiber reinforced thermoset composites.
The consolidation pressure generated by fixed-volume and variable-volume conditions was
thermodynamically derived for both elastomer and curing prepregs, and was compared with
the pressure measured during curing of epoxy matrix. Exhibiting non-linear viscoelastic char-
acteristics in the compressive stress-strain tests, the measured stress was well compared with
a modifed KWW (Kohlrausch-Williame-Watts) equation, which is based on the Maxwell visco-
elastic model. Using the developed model equations, the consolidation pressure generated by
the elastomer was successfully predicted for the compression molding process of thermoset
composite materials in the closed mold system.

Keywords: thermally-expandable rubber tool, KWW.
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Figure 1. Compressive stress as a function of strain
for thermally-expandable elastomer tool in standard
cure cycle. The experimental data are well compared
with model eq. (21).
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Figure 2. Model paramerters of relaxation time (4),
and £ for thermally-expandable rubber tool plotted as a
function of standard cure cycle.
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Table 2. Model Parameters for Rubber Tool and
Prepreg

e K 1 Kea
(min)) M) (mim)  © (Mp)
T 1.25 2497 035478 28604 11.07357
60 ¢ 11456 2497 031815 298223 9.103265
90 ¢ 1.05188 2497 026505 3.3331 6961656
120 ¢ 097223 2497 025671 331835 6.232042
150 C 0911 2497 025728 3.23705 5.852521
180 ¢ 086116 2497 029356 282424 6.312469
1848 °C (30min) 0.87626 2497 031185 227247 6823344
1831 C(50min) 0.8763 2497 (0.24754 257499 5416475
182 € {70min) 0.87629 2497 024223 261113 5.300225
1816 T (90min) 087628 2497 023778 265526 5.202796
181 ¢ (120min) 087628 2497 023332 268457 5.105208
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Figure 7. Calculated stress of prepreg and rubber tool
for fixed-volume processing in standard cure cycle con-
dition.
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