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	Research Results　※Please describe following three items briefly.
【The major results】
During the joint research period, in-situ heating TEM experiments were successfully conducted on selected Mg alloys using the microscopy facilities at ILM, enabling real-time observation of microstructural evolution over a controlled temperature range. The formation and growth of nanoscale precipitates were directly captured, and their distribution, crystal structure, and orientation relationships with the Mg matrix were clarified at multiple stages by combining aberration-corrected high-resolution TEM with scanning diffraction and EDX/EDS analysis. Temperature-dependent precipitation kinetics were revealed, showing distinct nucleation and growth behaviors at different heating conditions and highlighting differences between grain-interior and grain-boundary precipitation. In addition, the decomposition of metastable solid solutions and successive phase transformations of precipitates were tracked in situ, providing quantitative insight into the evolution of phases during thermal exposure. The role of alloying elements such as Ca, Al, and Zn on grain boundary chemistry and precipitation behavior was qualitatively assessed, indicating their influence on grain boundary cohesion and potential impact on room-temperature ductility. These results establish an experimental framework for in-situ heating TEM studies of Mg alloys and deliver a high-quality dataset that will support further quantitative analysis and publication-oriented work.  
【Future Prospects】
Building on the obtained in-situ TEM datasets, future work will focus on quantitative analysis of precipitate nucleation and growth kinetics, including the extraction of characteristic time constants and activation parameters for different thermal conditions. These results will be compared with ex-situ heat-treated specimens and complemented by additional techniques such as EELS, EBSD, and possibly atom probe tomography, with the aim of linking local chemistry and microstructure to macroscopic mechanical properties. The outcomes are expected to lead to one or more journal publications on the microstructural evolution of Mg alloys under thermal loading and to contribute to guidelines for designing heat-treatment schedules.





