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ABSTRACT

by pre-curing, but the main problem with this method is the decremental

storage life of prepreg because of the ongoing curing reaction. One of the
appropriate strategies to overcome this problem is to eliminate the pre-curing stage in
the prepreg process and achieve the appropriate viscosity through epoxy formulations
with different molecular weights. With this method, it is possible to obtain a prepreg
with single-stage curability and longer storage life.
Methods: By using low molecular weight epoxy resin (Epon828) and solid epoxy
resin with high molecular weight (Ker3003) in the presence of MEK as solvent, DICY
as curing agent and diuron as accelerator, two types of formulations including 3S7L
(30% (wt) Ker3003 and 70% (wt) Epon828) and 4S6L (40% (wt) Ker3003 and 60%
(wt) Epon828) were designed. Based on the obtained formulations, prepregs were
Keywords: manufactured and then cured to obtain the final composites. Different characterization
techniques including FTIR, DSC, DMTA, ILSS, tensile strength, viscosity and
drapability were used to determine the properties of formulated resins, prepregs and
composites.
Results: Appropriate prepregs were obtained based on the designed resin formulations
without pre-curing stage. The results showed that the curing initiation temperatures of
the formulated resins were about 15°C higher than that of Epon828 epoxy resin. The
4S6L formulation maintains the desired tack and viscosity of the prepreg up to 45°C.
ILSS for composites based on 3S7L formulation was about 14% and 11% higher
than the values obtained for composites based 4S6L and Epon828 resins, respectively.
Flexural rigidity as representative of the drapability of the prepregs was obtained 3230
and 3460 pJ/m, respectively. For prepregs based on 3S7L and 4S6L formulations, there
is an indication of high drapability of the prepregs based on designed formulations.

Hypothesis: The desirable tack and viscosity in prepregs are mostly obtained
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Fig. 1. Scheme of probe tack test method.
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method.
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Table 1. Samples coding and the amounts of reactants for each sample.

Sample EPON 828 (%) KER 3003 (%) DICY (%) Diuron (%) MEK (%)
3S7L 70 30 4 2 9.5
4S6L 60 40 4 2 9.5

Epon 828 100 - 4 2 -
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Table 2. The results of curing behavior of the formulated resins

with DSC.

Sample | T, (°C) | T (°C) | T,(°C) | AH (J/g)
3S7L 141.8 151.1 | 1749 | 2422
4S6L 141.2 1512 | 1746 | 2437

Epon 828 | 125.5 1446 | 1741 | 2322
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at 30°C and 45°C.
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Scheme 2. Epoxy resin curing mechanism by DICY curing agent in the presence of Diuron accelerator.
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Table 3. Results of tensile test for 3S7L, 4S6L and Epon 828

formulation.
Tensile Tensile Elongation at
Sample
Modulus (GPa) | Strength (MPa) break (%)
3S7L 3.5+0.17 61+3.24 23+029
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Epon 828 3.69+0.11 51.44+3.02 1.51+0.26
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Table 4. Flexural rigidity for 3S7L, 4S6L and Epon 828

formulations.
Sample Flexural Rigidity (uJ/m)
3S7L 3230 +£24.3
4S6L 3460 +22.6
Epon 828 3180 +24.9
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Table 5. Interlaminar shear strength (ILSS) results of formulated

3S7L, 4S6L and Epon 828.

Sample ILSS (MPa)
3S7L 60.1+£2.61
4S6L 51.8+2.75

Epon 828 53.5+2.19
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