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The Kinetics Analysis of Triamine Terminated Polyether Curing Epoxy Resin

ZHAO Heng LI Jie LYU Haohao GUO Anru
(Aerospace Research Institute of Materials & Processing Technology , Beijing  100076)

XU Shuangshuang

Abstract In order to explore the process of using the new toughness curing agent, the curing kinetics of
tetraglycidyl—4, 4’ —diaminodiphenyl methane (AG-80)/ triglycidyl-p—aminophenol (AFG-90) and triamine
terminated polyether curing agent (TAPE) were investigated by non—isothermal DSC method. Malek method and
isoconversional method were conducted to study the kinetics model and curing reaction mechanism, and mechnical
properties of two epoxy systems were also explored. The results show that the initial curing reaction temperature of
two systems are nearly 50°C with good reactivity. The curing reaction process of the systems suit the Sestak—Berggren

kinetic [SB(m,n) ] model. The strain at break of two systems is higher than 3. 74%, which shows the two systems

have good reactivity and toughness.
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Tab. 1 The formulation of curing systems
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Fig. 2 DSC curves of TAPE curing epoxy systems
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Tab. 2 Characteristic temperatures for different epoxy
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Tab. 4 The values of @, , and " for different epoxy
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Tab. 5 Calculated kinetics parameters of SB (m,n) model

for TAPE systems
System B . ] n Mean m Mean InA Mean
min

5 1.462 0.131 25.693
10 1.487 0.095 25.568

AG-80 1.446 0.084 7 25.462
15 1436 0.058 25.345
20 1.397 0.055 25.240
5 1.441 0.161 16.451
10 1.534 0.146 15.823

AFG-90 1.470 0.146 15.660
15 1.517 0.149 15.438
20 1.388 0.127 14.927
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Tab. 6 Reaction equations simulated by SB (m,n) model
for different epoxy systems.
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Tab.7 Mechanical properties for AG—80 and AFG-90 systems

System Tensile strength /MPa Strain at break/%
AG-80 52.7+4.9 3.74+0.23
AFG-90 60.1+3.0 4.92+0.32
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El11  RRWZEm SEM fE R
Fig. 11

SEM photos of fracture surface
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