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Studies on Thermal Stability and Cure Behavior of Epoxy Resins
using Electron-beam Curing Technique

Soo-Jin Park”, Gun-Young Heo*, and Jae-Rock Lee'

ABSTRACT

The di-functional epoxy resins, i.e., diglycidylether of bisphenol A(DGEBA) and diglycidylethere of bisphenol
F(DGEBF) were initiated by cationic catalyst, i.e., benzylquinoxalinium hexafluoroantimonate(BQH) using
electron-beam(EB) technique. And the effect of structure of DGEBA and DGEBF on thermal stabilities and
cure behaviors was investigated. According to the experimental results, the decomposed activation energy based
on Horowitz-Metzger method was higher in the case of DGEBA, but intergral procedural decomposition
temperature(IPDT) of DGEBA was lower than DGEBF. This could be interpreted in terms of high crosslink
density resulted from hydroxyl bond of DGEBF backbone. It was confirmed in increasing the hydroxyl band at
7000 cm™ and 5235 cm’ using near-infrared spectroscopy(NIRS).
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Fig. 1 Structures of DGEBA, DGEBF and BQH.
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Fig. 3 TGA themograms of DGEBA and DGEBF resins cured
by electron-beam technique.
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Table 1 Activation Energies of DGEBA and DGEBF

Cured resin E(kJ/mol)
DGEBA 260
DGEBF 225
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Table 2 Thermal Stabilities of DGEBA and DGEBF

IDT(C) Toex(T) A"K IPDT(C)
DGEBA 392 439 0.616 535
DGEBF 383 438 0.639 551
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Fig. 4 Near-IR spectrum of DGEBA resin.
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Table 3 Band assignment for chemical groups from NIR
absorption spectra of epoxy resin

Wavenumber(em™) 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 -OH fitst overtone band and -CH2,

-CH combination band

combination band of the conjugated C=C

4682 ~4619 stretching with the aromatic -CH fundamental

stretching
4530 conjugated epoxy CHa deformation band
4530 amine group NH,
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