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Mechanism of Adhesion of Epoxy Resin to Steel Surface
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Abstract

In order to elucidate the mechanism of adhesion of epoxy resin to cold rolled steel (CR) and galvanized
steel (GI) sheets, the macroscopic fracturing behavior of adhesive joints and the microscopic molecular
adsorption of epoxy model compounds were studied: First, the durability of adhesive joints of CR and GI
sheets in humid environment was studied. As a result, it was found that the residual strength of GI sheet
joint was lower than that of CR sheet joint, and that the former joint exhibited adhesive failure while the
latter joint showed a mixed mode of adhesive and cohesive fracture. Next, the type of bond at the interface
between epoxy compounds and zinc oxide or iron oxide was studied by the temperature-programmed
desorption (TPD) method under ultrahigh vacuum. The epoxy compounds on both oxides were chemically
adsorbed as a result of dissociation by C-O bond scission but the bond of epoxy compound on zinc oxide
was destroyed when water was coadsorbed (dissociative adsorption). It is clear from the above findings that
the formation of interfacial chemical bond contributes to the adhesion of epoxy resin to CR and GI sheets
and that this bond is destroyed by the infiltration of water into the interface in the case of GI sheet but not
destroyed in the case of CR sheet. This is the reason why the durability of GI sheet joint is inferior to that
of CR sheet joint.
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