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1. Context and Scope of the Special Issue


Electron backscattered diffraction (EBSD) is a material characterization technique that attracts many researchers to characterize different types of materials. This technique presents itself as an asset in the characterization of the materials since it presents an excellent resolution and the possibility of describing several microstructural aspects that are not possible with other techniques. Some of these microstructural characteristics can be the grain size with a high resolution, crystallographic orientation, texture, and aspects related to the texture and character of the grain boundaries, among others.



Sample preparation can be challenging, depending on the material and the purpose of the characterization. All recent advances in this area and the application of this technique are also essential.



In this context, this Special Issue aimed to include works on the application of EBSD to characterize metallic materials at different scales and present the most significant challenges encountered in the application of this technique, as well as its main applications and full potential in advanced materials characterization.



Finally, a review of the scientific advances in this field has been carried out through a selection of five original research papers (progress review and articles) on the impact of the EBSD in the microstructural characterization of the metals.




2. Contributions


Alateyah et al. [1] investigated the microstructural evolution and crystallographic texture of copper produced by equal channel angular pressing (ECAP) by EBSD. The as-annealed sample consisted of equiaxed grains with twins and a high density of high angle grain boundaries, while the ECAP samples shown a bimodal microstructure with a higher density of low angle grain boundaries. The ECAP samples also revealed a strong, simple shear texture. Mayo et al. [2] shown a combination of interrupted tensile tests with crystallographic characterization performed by means of EBSD, by analyzing the evolution of an intercritically deformed micro-alloyed steel. Kanetas et al. [3] performed a detailed microstructural characterization by the EBSD of Inconel 718 (IN718) Ni-based superalloy that was subjected to a delta-processing treatment (DP718) and, subsequently, deformed at high temperature. Gondo et al. [4] studied the evolution of texture in the thickness direction of the cylindrical cup, which was spun from a rolled aluminum sheet in 13 passes, using electron backscatter diffraction pattern analysis.



Since the EBSD has been attracting enormous interest in the microstructural characterization of metals in recent years, all its potentials were covered by Carneiro et al. [5]. This characterization technique has several advantages over conventional ones, since it allows for obtaining a wide range of characterization possibilities in a single method, which is not possible in others. The grain size, crystallographic orientation, texture, and grain boundary character distribution can be obtained by EBSD analysis. Despite the limited resolution of this technique (20–50 nm), EBSD is powerful, even for nanostructured materials. Through this technique, the microstructure can be characterized at different scales and levels with a high number of microstructural characteristics. It is known that the mechanical properties are strongly related to several microstructural aspects, such as the size, shape, and distribution of grains, the presence of texture, grain boundaries character, and the grain boundary plane distribution.
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