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	Research Results
【The major results】
The project has successfully demonstrated the technical feasibility of joining Sn-treated recycled aluminum alloys through pulsed laser and arc welding trials. We are currently refining a specialized casting process that utilizes tin (Sn) to facilitate silicon (Si) separation within the metal matrix. Furthermore, the core research concept—focusing on the "Extended Life Cycle" of aluminum through repair—was presented at the International Symposium "Aluminum Resource Circulation" at the University of Toyama in November 2025, where it received significant interest and positive academic feedback.
【Future Prospects】
The upcoming phase will prioritize the optimization of casting parameters to eliminate current inconsistencies in Si distribution, ensuring a uniform material for more comprehensive testing. We plan to conduct high-resolution metallurgical characterization at ILM using Scanning Electron Microscopy (SEM) and Scanning Transmission Electron Microscopy (STEM) to analyze the weld metal and heat-affected zones. This analysis will be critical in establishing the precise correlation between Sn-content, microstructural evolution, and the overall mechanical performance of the joints.
【Concrete results】
　●Invited lecture
The project has successfully established the technical feasibility of joining Sn-treated recycled aluminum through pulsed laser and arc welding trials. We have identified the initial welding parameters and protocols required for these specific alloy compositions.
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