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	Research Results　※Please describe following three items briefly.
【The major results】
The Mg-1.0Ca-0.5Zn-0.1Y-0.02Mn (at.%) alloy produced by the rapidly solidified powder metallurgy (RS/PM) process at MRC, Kumamoto University, was tested in Hanks’ balanced salt solution (HBSS) maintained at 37°C. Through open-circuit potential (OCP) monitoring and in situ optical microscope (OM) observations, localized corrosion initiated early (less than 1 hour) on the alloy surface during immersion. Nevertheless, impedances measured by electrochemical impedance spectroscopy (EIS) showed an increasing trend up to 12 hours of immersion, which is attributed to the accumulation of corrosion products on the alloy. With prolonged immersion, the impedance measured by EIS decreased, and the corrosion rate, measured by cathodic polarization curves and Tafel extrapolation after 24 hours of immersion, was about 0.23 mm/year. The second phases, including Ca2Mg6Zn3 and Y-rich particles, should mainly serve as local cathodes during corrosion. But since the second phases are small and uniformly distributed in the alloy, they play a relatively minor role in the localized corrosion behavior. The initiation and propagation of localized corrosion should still result from the inferior protection provided by the surface corrosion film and corrosion products formed on the alloy.

【Future Prospects】
The Mg-Ca-Zn-Y-Mn alloy is a promising candidate for biodegradable implant applications. However, the decreasing impedance trend during prolonged immersion indicates an acceleration of the alloy's degradation, which is not ideal for surgical applications. Therefore, coating techniques, such as chemical conversion coating, anodization, and micro-arc oxidation (MAO), should be explored to mitigate the alloy's degradation rate. Furthermore, adding other alloying elements, such as Li, and performing proper thermomechanical treatments to control the alloy microstructure and improve its inherent corrosion resistance is another option for future development. Finally, biocompatibility and cell toxicity evaluations should also be performed before clinical trials for the alloy implants.


【Concrete results】
　●Publication
S. Inoue, C.W. Sung, P.W. Chu, L.S.R. Kumara, Y. Kawamura, “Effects of Beryllium Segregation along Grain Boundaries of Y2O3 Film in Mg–Zn–Y Alloy on Nonflammability and Oxidation Resistance”, Materials Today Communications, vol. 47, no. 7, pp. 113098​, 2025.

　●Conference presentation
　●International conference presentation
1. C.H. Yang, C.W. Sung, C.W. Fan, C. Chen, P.W. Chu, "Comparing the Corrosion Behavior and Microstructure of a Biodegradable WE43 Mg Alloy in Hanks’ Balanced Salt Solution under Different CO2 Conditions", 2025 ICGET-Tw, 2025.
2. R.S. Wu, H.Y. Chang, C.W. Sung, C.F. Lu, P.W. Chu, "Mitigation and Control of the Degradation Rate of Biodegradable WE43 Mg Alloy by Tuning the Ca-P Chemical Conversion Coating Processes", 248th ECS Meeting, 2025.
3. H.Y. Chang, R.S. Wu, P.W. Chu, "Effect of Pretreatment Processes on the Ca-P Chemical Conversion Coating on Biodegradable ZX21 Mg Alloy", 247th ECS Meeting, 2025.

　●Invited lecture
Peng-Wei Chu, “Linking the Microstructure and Corrosion Behaviors of Biodegradable Mg Alloys in Simulated Physiological Environments”, Taiwan-Japan Advanced Light Metals Symposium 2025.

　●Award
　●Acquired external funds 　　etc.
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