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Cure Kinetics of amine-cured tetraglycidyl-4,4'-diamino-
diphenylmethane epoxy blends with a new polyetherlmlde
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Abstract

The cure kinetics of blends of epoxy(tetraglycidyl-4,4'-diaminodiphenylmethane ; TGDDM)/curing
agent(diaminodiphenyl sulfone ; DDS) resin with amine terminated polyetherimide-CTBN-amine
terminated polyetherimide triblock copolymer(ABA) were studied using differential scanning calorimetry
under isothermal conditions to determine the reaction parameters such as activation energy and reaction
constants. By increasing the amount of ABA in the blends, the final cure conversion was decreased.
Lower values of the final cure conversions in the epoxy/ABA blends indicated that ABA hinders the
cure reaction between the epoxy and curing agents. The value of the reaction order, m, for the initial
autocatlytic reaction was not affected by blending ABA with epoxy resin, and the value was
approximately 1.0. The value of n for the nth order component in the autocatalytic analysis was
increased by increasing the amount of ABA in the blends, and the value increased from 2.0~3.4. A
diffusion controlled reaction was observed as the curc conversion increased and the rate equation was
successfully analyzed by incorporating the diffusion control term for the epoxy/DDS/ABA blends.
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Figure 1. Conversion versus time curves ({(a)
and reaction rate versus time curves (b) of the
epoxy/DDS/ABA system (ABA 20wt%).

zZt ALzl A ABA 20wt%e] wHg-AlZtol
02 A3E2 Figure 1(a), #H$AIZ W
$4£EE Figure 1(b)oll YeERIYEE ThE o &4
/BT A EREY A3 £ ENA &

-

R

Eol, Ashge Akl Fkgel Wt FA
Z7be F4e BT 49233 EE ABAZ
ol wgzsdNE FAY AFLY F7

| =
et A v, Ed =9 Matrix7l 2185

rowA st

6 o
ijo
ne
4

32 ¥ qm
32
o
£
N
N

3.2 Isothermal kinetics : autocatalytic model
with a diffusion factor
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Figure 2. Degree of conversion versus time
plot for the cure process of epoxy/DDS system
; experimental data (symbols) and calculated
data (lines) various isothermal conditions at
160C (a), at 175 (b}, at 190TC (c).
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T(C) m n_ m+n ki(min ) ke(min )
Epoxy/ABA(Owt%)
160 1.0199 2.6943 3.7142 0.0070 0.0563
175 1.1571 2.5889 3.7460 0.0183 0.1241
190 1.0310 2.0346 3.0656 0.0274 0.1688
Epoxy/ABA(10wt%)
160 1.1980 3.4665 4.6645 0.0070 0.1012
175 1.1740 2.8870 4.0610 0.0143 0.1535
190 1.0811 2.2740 3.3551 0.0254 0.2135
Epoxy/ABA(20wt%)
160 1.0798 3.2134 4.2932 0.0047 0.0772
175 1.2884 2.9658 4.2542 0.0125 0.1780
190 1.2218 2.4072 3.6290 0.0253 0.2374
Epoxy/ABA{(30wt%)
160 1.3146 3.3565 46711  0.0070 0.0998
175 1.3920 3.0862 4.4782 (.0133 0.2089
190 1.3828 2.6787 4.0615 0.0286 0.3089

Table 1. Kinetic constants of autocatalytic
model for Epoxy/DDS/ABA blend system.
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