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	Research Results　※Please describe following three items briefly.
Main Results and Discussion
· Cold rolling prior to aging significantly enhanced the initial hardening response, suggesting that dislocations introduced during rolling act as nucleation sites for precipitates.
· Compared to non-deformed specimens, the cold-rolled samples exhibited a finer and denser distribution of precipitates, especially at early stages of aging.
· At elevated aging temperatures, the cold-rolled alloy retained higher hardness over a longer period, indicating improved thermal stability of the precipitate structure.
Conclusion
Cold rolling prior to aging significantly influences the precipitation behavior in Al-Mg-Ge-Cu alloys. The introduction of dislocations promotes uniform nucleation of strengthening phases, resulting in faster hardening kinetics and enhanced mechanical properties. These findings suggest that thermo-mechanical processing is an effective method to tailor the microstructure and performance of Ge-based aluminum alloys.

【Future Prospects】
The results of this study clearly indicate that cold rolling prior to aging significantly enhances the precipitation behavior and mechanical properties of Al-Mg-Ge-Cu alloys. Building upon these findings, future research will focus on further optimizing the thermo-mechanical processing conditions to maximize alloy performance.
In particular, a systematic investigation of different rolling reduction ratios and aging temperatures will be carried out to determine the most effective combination for achieving superior strength and thermal stability. To deepen the understanding of the underlying mechanisms, atomic-scale characterization using advanced techniques such as STEM-EDS will be conducted to reveal the interfacial structure and solute distribution at the precipitate–matrix boundary.
Additionally, long-term thermal exposure tests will be implemented to assess the microstructural stability of the refined precipitate networks at elevated temperatures, which is critical for structural applications under prolonged service conditions.
Finally, experimental data will be incorporated into computational models, including CALPHAD-based thermodynamic simulations and phase-field modeling, to predict precipitation behavior under various processing conditions. These efforts aim to provide a comprehensive framework for the design and control of high-performance Al-Mg-Ge-Cu alloys, enabling their application in next-generation lightweight and thermally stable structural materials.

【Concrete results】
　●Publication
●Conference presentation : Enhanced Anode Performance for Aluminum-Air Batteries by Severe Plastic Deformation Processes” by Asst.Prof.Dr.Chaiyasit BANJONGPRASERT
at the 4th ILM International Seminar and the 9th CAMRIC Forum (Center for Advanced Materials Research and International Collaboration), held online by the University of Toyama during the 24th Light Metals International Workshop by JILM
　●International conference presentation
●Invited lecture : A lecture to graduate students as part of the Global Engineering Lecture Series 
On 9 December 2025 at University of Toyama
　●Award
　●Acquired external funds 　　etc.
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