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In recent years, reduction of carbon dioxide emissions has been a global issue, and there is a
movement to reduce energy by reducing the weight of moving objects such as aircraft and
automobiles by replacing conventional screw fastening with adhesive fastening. Furthermore, the
adhesive enables surface bonding, and has an advantage of preventing stress concentration compared
with screw fastening. However, adhesives are known to deteriorate depending on the environment
in which they are used. In particular, deterioration of adhesives in the living environment such
as water, temperature, and humidity that is most familiar to our lives cannot be ignored, and it
leads to deteriorate mechanical properties. In addition, interfacial phenomena are still unclear.
In order to clarify above mentioned issue, focusing on molecular structure are also conducted
The purpose of this study was to elucidate the penetration of water into the adhesive layer at
various temperatures using epoxy adhesives used for structural materials. Two types of water
penetration mechanisms into epoxy adhesives were confirmed. (First Diffusion, Second Diffusion)
In this research, two types of diffusion were confirmed only at 60 °C. The temperature of 60 °C
is close to the glass transition temperature of the epoxy resin, and the molecular motion of
water is thought to be large. As the follow—up is continued, it is considered that the same
behavior occurs at 25 °C and 45 °C. There was a big difference between the two diffusion rates
at 60 °C. This is thought to be due to differences in the cross—linking structure of epoxy resins
and the occurrence of interfacial interactions, and details will be followed in the future.
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