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Hierarchical structure and adhesion mechanism of metal/resin bonding interface
revealed by advanced quantum beams

Miyazaki, Tsukasa
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In this project, in order to develop highly reliable metal/resin bonding
technology, we used the latest quantum beams to clarify the hierarchical structure of the polymer
layer adsorbed on an inorganic substrate, and to quantify the amount of the interfacial water
accumulated at the interface between the polymer layer and substrate. The interfacial water is
considered to cause bonding failure. As a result, the hierarchical structure of the adsorption layer
within several nm from the interface was clarified by the neutron reflectivity (NR) method. It was
found that the molecular chains within 1 nm from the interface were completely constrained on the
substrate. Furthermore, we established a method to quantify the volume fraction of water in the
interfacial region by NR under humidity conditions. Under high humidity over 85% RH, it was found
that water with a maximum volume fraction of approximately 0.5 accumulates within 3 nm of the
polypropylene/Si interface.
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