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Abstract. Adhesion and bonding technologies have undergone significant development in recent
decades, resulting in a crucial role in the field of joining technologies. Adhesive bonds, as joining
techniques, largely depend on the chemical composition of the adhesive or bonding material. It is also
important to note that the nature and quality of an adhesive bond are greatly influenced by surface
adhesion and the phenomenon of surface attachment. From a materials science perspective, surface
adhesion is characterized by the level of surface wetting and the total value of surface energy.
Additionally, micro-topographies and other geometric features play a key role in the formation of the
bond. In this research, our aim to create controlled micro-topographies on the surfaces of various
materials, primarily through pulsed laser beam surface treatment techniques. We also intend to
analyze the ability of adhesives to fill the micro-topographies, that is, to what extent and in what
manner adhesives can fill micro-level geometries and structures. This will help us to establish
correlations between the strength of adhesive bonds and the shape characteristics of the micro-
topography, in both surface-activated and non-surface-activated states.
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Fig. 1. Micro-structures created with a femtosecond laser beam (Type A, B, C)

Fig 1. shows the three types of micro-structures created. In the following steps, we will modify the
relative surface area ratio (developed interfacial area ratio (Sdr %)) in a controlled manner by
changing the geometric dimensions and characteristics of the created micro-structures. In some cases,
we will also examine the strength of the adhesive bonds in both surface-activated and non-surface-
activated states.



