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Abstract

The object of this work is the study of wave propagation at the interface between a micro-structured material
modeled as a dipolar gradient solid. The dipolar gradient model is a generalized model based on a simplified
form of Mindlin’s theory and has been widely used in order to account for the micro-structure present in
multi scale materials (e.g. bones, composites, meta-materials) [2, 5]. In comparison with the second gradient
model often used for describing micro-structured solids [3, 1], this model has two internal lengths, which
are related to the characteristic sizes of the microstructure. It shows a strong dispersive behavior of both
phase and group velocities and, consequently, of dispersion coefficients . This dispersive behavior is mostly
observed for high frequencies, when the wavelength of the disturbance approaches the characteristic size of
the material [4]. The dispersion of surface waves (Sholte and Leaky Raileigh waves), whose existence depends
on the frequency, is also studied.

The analysis of the properties of this model is of major interest for understanding the role played by the
micro-structure in reflection phenomena occurring at fluid-solid interfaces. The main field of application of
these results in the non-destructive characterization of material properties by means of ultrasound waves.
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