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	Research Results　※Please describe following three items briefly.
【The major results】
The high-temperature in-situ synchrotron XRD studies examined protective oxide films controlling nonflammability and oxidation resistance in magnesium alloys. In Mg–Al–Ca–Mn, 2θ–sin²Ω measurements showed CaO initially formed at 773 K under tensile stress, then evolved into a CaO/MgO bilayer above 823 K. After melting, inner MgO supported the film while outer CaO developed strong compressive stress, preserving protection. In Mg–Zn–Y and Be-containing Mg–Zn–Y alloys, Y₂O₃ films changed from weak tensile to compressive stress with temperature. Be/BeO segregation at Y₂O₃ grain boundaries blocked oxygen diffusion, increased compressive stress, and improved oxidation resistance.
【Future Prospects】
Future research should focus on designing stable multilayer oxide films that generate beneficial compressive stress during high-temperature exposure and melting. In-situ synchrotron XRD can be extended to wider Mg alloy systems to clarify stress evolution, diffusion paths, and oxide-film failure mechanisms. Optimizing Ca, Y, Be or safer alternative microalloying elements may improve nonflammability while reducing environmental and health concerns. Combining in-situ XRD with TEM, thermodynamic modeling, and oxidation kinetics will support predictive alloy design. These studies can guide development of lightweight, ignition-resistant Mg alloys for automotive, aerospace, and electronics applications requiring reliable oxidation protection at elevated temperatures and improved safety margins.
【Concrete results】
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