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ABSTRACT: In order to accelerate cure reactions of an epoxy/anhydride system, a tertiary
amine was used. Thermogravimetric analysis, differential scanning calorimetry, and Fourier
transform-infrared were used to examine the effects of accelerators aganist epoxy resins and
anhydride hardeners and to investigate cure reactions for an accelerators- added epoxy/anhy-
dride system. Based on experimental results, the mechanisms of cure reaction were proposed
and the kinetics of cure reaction calculated.
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Table 1. Properties of Epoxy, Anhydride, and
Triethylamine
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Figure 1. TGA thermogram of epoxy and the mix-

ture of epoxy and accelerator cured under conditions in

nitrogen atmosphere.
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Figure 2. Catalytic effects of epoxy and the mixture
of epoxy and accelerator; (a) epoxy(dynamic test):
10 C/min upto 300 C in N, (b) epoxy(isothermal
test): cure for 3 min at 120 'C in N, (c) epoxy(isother-
mal test) : cure for 10 min at 120 C in N,, (d) epoxy
& catalyst(dynamic test): 10 T/min upto 300 C in N,,
(e) epoxy & catalyst(isothermal test): cure for 1 min at
120 C in N,, (f) epoxy & catalyst(isothermal test):
cure for 3 min at 120 'C in N,, (g) epoxy & catalyst
(isothermal test): cure for 10 min at 120 C in N,.
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Figure 4. TGA thermogram of anhydride and the
mixture of anhydride and accelerator cured under con-
ditions in nitrogen atmosphere.
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Figure 5. Catalytic effects for anhydride and the
mixture of anhydride and accelerator; (a) anhydride
(dynamic test) : 10 C/min upto 300 °C in N, (b) anhy-
dride (isothermal test): cure for 3 min at 120 T in N,
(c) anhydride (isothermal test): cure for 10 min at
120 T in N,, (d) anhydride & catalyst(dynamic test):
10 'C/min-upto 300 C in N,, (e) anhydride & catalyst
(isothermal test): cure for 3 min at 120 C in N,, (f) an-
hydride & catalyst(isothermal test): cure for 30 min at
120 °C in N,.
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Figure 8. A typical IR spectra related to epoxy
groups for a tertiary amine-accelerated epoxy system.
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Figure 9. A typical IR spectra related to anhydride
groups for a tertiary amine-accelerated epoxy system.
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Figure 10. IR spectra of a tertiary amine accelerator
for a tertiary amine-accelerated epoxy system.
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Figure 12. The mechanism of cure reaction of a terti-
ary amine-accelerated epoxy system.
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(z’ = a,(3.3 ky+3ky Yx,(1—x,)°
(Za = R r,(1—1,)°
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