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The Reaction Mechanism of a Room Temperature Curable Epoxy Resin Adhesive

2 N AR
Katsuhiko SUZUKI Akio SUGIURA

Epoxy material has been used in many fields, such as structural adhesion and seals. However, under the present
field circumstances, only epoxy resin adhesives which need to be cured for a long time at or above room temperature
are used for parts which require heat resistance, such as car parts. Regarding conventional room temperature short-
time curing epoxy resin adhesives, although they use an active curing agent, they possess low cross linking density,
because of their low network cross linking reactivity which causes heat resistance. For this reason, conventional room
temperature curable epoxy resin adhesives have low heat resistance.

First, a room temperature short-time curable epoxy resin adhesive was developed, and a correlation between the
energy of activation which was computed using the molecular orbital method (Fig. 1) and the cure time was
discovered.

Next, a heat-resistant examination was conducted using a secondary amine in which a high reaction characteristic
was exhibited. The method used was to analyze the self polymerization reaction (catalyst reaction) which determines
the network structure density. As a result, the relationship between the independent polymerization reactivity and
heat resistance was able to be quantitatively understood, and based on this mechanism, a material which is
compatible with room temperature short-time curing and the improvement of heat resistance was developed.
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k = Aexp(-AG*/RT) (1)
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