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ABSTRACT A comparative study using electron—beam(EB) and thermal curing techniques was
carried out to determine the effect of cure behavior and thermal stability of epoxy resins. In this
work, benzylquinoxalinium hexafluoroantimonate(BQH) was used as a latent cationic catalyst
for an epoxy resin. According to the thermogravimetric analysis(TGA), the decomposed
activation energy based on Coats—Redfern method was higher in the case of thermal curing
technique. This could be interpreted in terms of slow thermal diffusion rate resulted from high
crosslink density of the thermally cured epoxy resin. However, the increase of hydroxyl group
in the epoxy resin cured by EB technique was observed in near—infrared spectroscopy(NIRS)
measurements, resulting in improving the stable short aromatic chain structure, integral procedural
decomposition temperature, and finally ductile properties for high impact strengths.

Keywords electron-beam, thermal curing, latent cationic catalyst, near-infrared spectroscopy,

thermal stability.
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Figure 1. Structure of DGEBA(YD—-128) and synthesis of BQH.
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Figure 2. The mold used in electron—beam curing.
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Figure 3. TGA thermograms of thermal curing and
electron—beam curing.
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Table 1. Decomposition Activation Energy (E,) of
Thermal and Electron-Beam Curing Systems by Coats-
Redfern Method

curing methods E: (kJ/mol)
thermal curing 272.68
electron—beam curing 241.19

Table 2. Thermal Stabilities of Thermal and Electron-
Beam Curing Systems

DT() Tm( ) A-K IPDT()
thermal curing 363 440 0612 531
electron—beam curing 352 439 0616 534
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Figure 4. Near—IR spectrum of thermal curing and
electron—beam curing.
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Table 3. Band Assignment for Chemical Groups
from NIR Absorption Spectra of Cure System

wavenumber (cm™)

chemical group

7000 —OH overtone and combination bands
6067 first overtone of terminal (methylene)—
CH fundamental stretching vibration
5990 phenyl C—H stretching overtone band
5890 aromatic -CH band
5240 CHj, —CH combination band
combination band of the conjugated
4682~4619 C=C stretching with the aromatic -CH
fundamental stretching
4530 conjugated epoxy CH, deformation band
4530 amine group NH,
Figure 4 4530 cm™
3 20
20,21
an
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(a) Thermal curing

= B =

(c) Electron—beam curing (d) Electron—beam curing

Figure 5. SEM images of fracture surfaces. (a) and (b), thermal curing; (c) and (d), electron—beam curing; (a)
and (c), major fracture surface; (b) and (d), minor fracture surface.
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