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A New Analysis Technique for Polycrystalline Grain Boundaries Combining
STEM and EBSD
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Scanning transmission electron microscopy (STEM), characterized by its high spatial resolution, is an indispensable tool
for atomic-level structural analysis of crystalline materials. Particularly in polycrystalline materials such as metals and
ceramics, grain boundaries often determine material properties. However, due to the randomness of grain orientations,
efficient extraction of grain pairs for grain boundary analysis has been a challenge. In response, we have developed a new
technique for crystal orientation analysis using electron backscatter diffraction (EBSD). By applying two types of EBSD
methods, reflective and transmission, to sintered tungsten carbide (WC) and cobalt (Co), we confirmed that transmission
EBSD can find suitable grain pairs with practical throughput. In addition, STEM analysis successfully detected step
structures and Co segregation at WC grain boundaries. The integration of STEM and EBSD analysis developed in this
study presents a highly effective approach to structural analysis of polycrystalline grain boundaries for material property
improvement.
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