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A Study on the Bonding Strength, Reactivity and Thermal
Properties of Epoxy Resin Mixed with ESBO*!
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ABSTRACT

The purpose of this study was to investigate thermal stability, reactivity, and bonding strength
of existing epoxy resin mixed with the epoxidized soybean oil (ESBO) in order to use soybean
oil economically. In the dry shear test, the marked strengths showed 305 kgf/cm?® at the ratio of
ESBO to epoxy resin 9 : 1 and 62 kgf/cm? at the ratio 8 : 2. The bonding strengths of the others,
except mixing ratios 2 : 8 and 1: 9, exceeded the requirement of Korean plywood standard of 7.0
kgf/cm? In the wet shear test, the result was 58 kgf/cm” at the ratio 9 : 1. There were no thickness
swelling and moisture absorption in the water resistance of the film. The value of activation en-
ergy, Tg (JE), by DSC analysis showed between 110°C and 120°C through all ratios. Epoxy in the
epoxy resin fully reacted with the hardener (TETA), but it is difficult to decide that epoxys in
the ESBO were reacted directly with the hardener from FT-IR analysis. As the mixing ratio of
ESBO increased, the thermal stabilities dropped from TGA analysis. From the comprehensive view
on the results of above experiments, it could be confirmed through experiments that the ESBO
in the mixed adhesive of epoxy resin/ESBO played a role as an extending agent level of epoxy
adhesive, and we were able to know that in order to utilize ESBO as an adhesive, a study should
be performed on the condition of hardening, inducible of the hardening reaction.

Keywords: plywood, bonding strength, ESBO, FT-IR, epoxy resin, TGA, DSC
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