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ABSTRACT: Isothermal physical aging of a glass fiber/epoxy composite was examined at dif-
ferent aging temperatures (T,) and degrees of conversion (monitored by the glass transition
temperature, T) by means of the TBA torsion pendulum technique. The range of aging tem-
perature was from 10 to 130 C; the conversion was systematically changed from T =
76 C to Ty=177 C (fully crosslinked). The effect of isothermal physical aging was manifest-
ed as perturbations of the modulus and mechanical loss vs. temperature in the vicinity of T,
for all conversions. The rate of isothermal physical aging determined from the change of mod-
ulus with aging time at fixed aging temperature decreased and then increased with increas-
ing conversion below 7,=90 C. There exists a superposition in aging rate vs. (7,— T, by
shifting horizontally and vertically. This implies that the physical aging process is indepen-
dent of the change of chemical structure as conversion proceeds. It has been found that water
absorbed at the aging temperature below 70 °C during isothermal physical aging lowers the
apparent aging rate. It is due to the absorbed water molecules forming strong polar interac-
tions with hydroxyl group on network chain and reducing the segmental mobility during the
physical aging.
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Figure 1. Schematic diagram of the TBA-torsion
pendulum instrument.
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Figure 2. Chemical structures of epoxy resin and
hardener investigated.
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Figure 3. Temperature-time sequence used.
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Table 1. Conversions (measured by T,) and Aging
Temperatures (T,) for All Specimens

Ty pre () T,(C)

76 10 30 - - - - -

91 10 30 50 - - - -

99 10 30 50 70 - - -
110 10 30 50 70 - - -
123 10 30 50 70 90 - -
137 10 3 50 70 90 110 -
150 10 30 5 70 9% 110 -
160 10 30 50 70 9 110 130
167 10 30 50 70 9 110 130
177 10 30 50 70 90 110 130
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Figure 4. Linear increase of relative rigidity with log
(time).
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