


(Fig. 1(a)).
1.1 Surface contamination

In bonding any substance, not limited to metal
materials, the first essential step is to eliminate
factors hindering the physical contact between
the adhesive and the adherend material surfaces.
Due to these factors, residues on the surfaces of



interfacial delamination occurs. This indicates that,
even when the material’s cleaning conditions and
surface shapes are identical, there are differences in
adhesiveness based on the type of metal material,
specifically, the differences in the oxide film.
Moreover,

crucial factor affecting adhesion strength. While the
oxide film immediately after cleaning treatment is
immaculate,

moisture from the atmosphere, leading to changes in



various spectroscopic methods. This analysis
has utilized bis-silane and amino-silane treated
materials, which demonstrated effects fo0247xy
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in aluminum oxide,



it is possible to mitigate the decrease in strength in
adhesive joints, thereby enhancing the reliability of
long-term strength. Furthermore, the establishment
of suitable surface modification technologies for
different materials and adhesives holds the potential
for further utilization of adhesive joining, especially
in the context of dissimilar material joints.

3. Reliability of adhesion strength
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3.2 Measures to inhibit strength reduction

To mitigate the reduction in adhesive strength,



than ten years of use in various regional market
environments. It is inferred that reliability has been



the products, environments, and performance
requirements vary among users, it is important to
organize the relationships among adhesives, metal
materials, their surface conditions, and the strength



