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	Vacuum arc melt furnace, extrusion facility, TEM, and other apparatus for the sample preparation
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	Travel expense （300,000 JPY）
	Consumable Fee（　　　　　　　　　　JPY）

	Research Results　※Please describe following three items briefly.
【The Major Results】
EPT enabled rapid temperature control of the Mg-Al-Ca-Mn alloy through Joule heating, reaching approximately 355°C, 380°C, and 407°C under J48 (i.e., current density of 48 A·mm−2), J50, and J52 conditions, respectively. With increasing EPT temperature, the area fraction of C36/C14 compounds decreased from 24.5% (as-cast) to 12.3% (J52), accompanied by an increase in Al concentration and a decrease in Ca concentration within the compounds, suggesting solute redistribution favorable for C15 precipitation. Notably, EPT for only 5 min under J52 induced C15 (Al₂Ca) precipitation comparable to or exceeding that achieved by conventional furnace heat treatment at 400°C for 1 h, demonstrating that EPT is a time-efficient alternative for controlling microstructural evolution in Mg-Al-Ca-Mn alloys.

【Future Prospects】
This collaborative research aims to investigate whether electropulsing treatment (EPT) can serve as a rapid, high-efficiency alternative to conventional furnace heat treatment (FHT) for improving the thermal conductivity of extruded non-flammable Mg-Al-Ca-Mn alloys through controlled C15 precipitate evolution. Unlike as-cast alloys, extruded materials exhibit refined grain structures and redistributed phase distributions, which may significantly influence precipitation behavior and thermal conductivity during subsequent heat treatment. In this study, non-flammable Mg alloys will be fabricated by casting followed by extrusion, and EPT and FHT at approximately 400°C will be applied to the extruded specimens. Thermal conductivity along with microstructural characterization will be measured to evaluate grain structure, phase distribution, and precipitate evolution.

【Concrete results】
· Conference presentation: "Effect of Electropulsing Treatment Parameters on Temperature Profile and Microstructural Evolution of Non-flammable Mg-Al-Ca Alloys" 
· International research paper to be submitted
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