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	Research Results　※Please describe following three items briefly.
【The major results】
Compact tension (CT) specimens of the Mg-Gd alloy were mechanically machined, followed by surface grinding, mechanical polishing, and ion polishing to obtain a surface suitable for SEM and EBSD characterization. A sharp fatigue pre-crack was subsequently introduced using a fatigue testing machine. In-situ tensile tests were then conducted inside the SEM, during which the force–displacement curves were continuously recorded. At selected crack-extension increments, loading was interrupted, and SEM images were acquired to characterize the crack initiation sites and the evolution of the crack propagation morphology. EBSD characterization was performed both in the initial state and after crack extension to obtain information on grain orientation, grain boundaries, and local deformation in the crack-tip region. These experiments established an in-situ and quasi-in-situ characterization procedure for correlating the mechanical response, crack-path evolution, and microstructural characteristics of the Mg–Gd alloy.

【Future Prospects】
In future work, the applied stress-intensity factor, K, and the loading increments will be further calibrated and systematically adjusted to investigate crack-tip deformation and crack propagation under controlled fracture-mechanics conditions. SEM-based digital image correlation will be employed to quantitatively characterize the surface strain distribution and strain localization during crack initiation and propagation. By combining SEM-DIC with in-situ EBSD, the effects of grain size, crystallographic orientation, grain-boundary characteristics, slip-system activation, and slip-transfer compatibility on crack initiation, crack deflection, and fracture toughness will be clarified. In addition, TEM observations will be conducted to characterize the dislocation configurations, dislocation accumulation, and activated slip systems near the crack tip, thereby revealing the microscopic deformation and fracture mechanisms of the Mg–Gd alloy.
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　●Conference presentation
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・Please use the form and submit to the URL provided in the email by Friday, May 15, 2026.
・The joint research report will be published in the ILM joint research report (annual report) and will be available on our website. Therefore, please prepare the contents for public release accordingly.
・Please add pages, if needed.




