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Study of adhesion using multi-functi

onal triazine thiol coupling agents
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A simple, nonfluid, and direct adhesion method was developed to adhere cured
rubber/rubber via grafting of a molecular layer of a triazine-based silane coupling
agent without any pretreatment. During peroxide curing, oxide functional groups that
can react with silanol groups were automatically fabricated on the surface of
acrylonitrile~butadiene rubber (NBR) during primary processing at different curing
temperatures. After the molecular layer was grafted onto the cured rubber surface,
adhesion between the cured NBR surfaces was induced. X-ray photoelectron spectroscopy
(XPS), contact angle measurements, surface friction tests, and dynamic mechanical
analysis (DMA), and Transmission electron microscopy (TEM), scanning electron
microscopy (SEM), peel tests were used to characterize the NBR surfaces and to
evaluate the rubber/rubber adhesion samples. The results confirmed that hydroxyl,
carbonyl, and carboxyl functional groups formed on the cured NBR surfaces and that
these functional groups could react with a triazine-based silane coupling agent to graft
a molecular layer. In addition, the effect of surface chemical composition on the
adhesion properties was assessed and the adhesion mechanism was investigated. An
NBR/NBR joined body was obtained and exhibited high adhesion strength with cohesive failure.
The presented study can resolve the persistent problems of spew, extra adhesive, and
rugose interface in the “fluid adhesion” of adhesive adhesion and vulcanization
bonding processes. In addition, this method does not require secondary processing for
inducing the formation of functional groups, and should therefore, be particularly
valuable in industrial adhesion applications.
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