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Atomic-scale Physical Analysis for Material Development
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Abstract

In the pursuit of realizing a safe and secure society and advancing toward a green society through the
development of metallic materials, it is essential to achieve higher strength and corrosion resistance by
controlling the microstructure. This control has been miniaturized to the atomic scale. Observing microstructure
is key to expressing desired properties, and observing and measuring at the atomic level is required. As part of
Kobe Steel’s efforts to enable these capabilities, the company has been utilizing techniques such as synchrotron
radiation X-ray, three-dimensional atom probes, soft X-ray emission spectroscopy, and energy-dispersive X-ray
spectroscopy using scanning transmission electron microscopes. Furthermore, Kobe Steel is also engaged in
microstructure prediction using first-principle calculations. Amidst the significant changes toward achieving
carbon neutrality enabled by these technologies, Kobe Steel will strive to support the development of next-

generation materials through its physical analysis techniques.
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Fig.3 Analysis of C concentration in retained y phase
(a) Phase map image by EBSD
(red: body-centered cubic, green: face-centered cubic)
(b) histogram of C concentration in retained y phase
measured by SXES
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Table 1 Comparison of Grain boundary segregation I' reported in
this study and previous study on other research institutions

. Segregated
Reference Method Bulk material element I (atom/nm2)
This study STEM-EDS Fe P 0.7+0.1(30)
boron .
[18] STEM-EDS carbide Si 0.7£0.3(30)
[19] 3DAP Fe P 0.6+0.3(10)
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