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Characterization of Composite Cure Behaviors
Using The Dielectric Analysis (DEA) Technique

K.J. Ahn*, K.M. Chung®, Y.S. Eom®*, H. Kim™, K. Cha™

ABSTRACT

Cure behaviors of the glass fiber/epoxy(GF/Ep) prepreg were characterized using the dielectric

analysis(DEA) under both isothermal and dynamic cure conditions, and their results were co-
mpared with those measured by conventional thermal and rheological analysis techniques. In
isothermal DEA experiments, the loss tangent(Tan §) exhibited a peak at specific times which
increased with decreasing frequencies. Comparing with the Differential Scanning Calorimetry
(DSC) results, this phenomenon was likely to be attributed to vitrification of the resin matrix.
On the other hand, the dynamic DEA thermograms exhibited three peaks in Tan & at low
frequencies corresponding to minimum viscosity, gelation/vitrification, and glass transition of
the cured matrix, respectively. Quantitatively, the DEA loss factor(¢”) was also found to be
inversely proportional to the viscosity of the uncured resin matrix. In addition, the slight changes
in mechanical and physicochemical properties occurring in the entire cycle of the curing process,
which might be difficult to detect with conventional thermal and rheological analysis techniques,
could be measured using the dielectric analysis method.
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Fig. 1. DSC isothermal scans of the fresh BMS
8—79 prepreg.
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Fig.2. DMA dynamic scans of the fresh, partially
and fully cure BMS 8—79 prepregs at a heat
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Fig. 4. DEA isothermal scans of the fresh BMS 8-79
prepreg at different frequencies (Tempera-
ture=1207T ).
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Fig.5. DEA dynamic scans of the fresh BMS 8-79
prepreg at different frequencies (Heat Rate
=2,5C /min).
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