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	Research Results　※Please describe following three items briefly.
【The major results】
The present study successfully fabricated a silicate-based oxide coating on magnesium alloys using micro-arc oxidation (MAO). By systematically optimizing the electrical parameters, including applied voltage and discharge conditions, the optimal processing window was identified to produce coatings with superior corrosion resistance and wear performance.
The morphology and structure of the MAO coatings were characterized, revealing a typical multi-layered architecture composed of an outer porous layer and an inner dense barrier layer. The outer layer contains discharge-induced pores and micro-channels, while the inner layer is relatively compact and plays a dominant role in preventing electrolyte penetration. The formation of this hierarchical structure is strongly dependent on the discharge behavior during the MAO process, which evolves from initial dielectric breakdown to stable micro-arc discharges.
Electrochemical evaluations conducted in NaCl solution demonstrated a remarkable enhancement in corrosion resistance. The corrosion current density (I_corr) of the MAO-treated specimens was reduced by approximately two to three orders of magnitude compared to the bare magnesium substrate, indicating a substantial suppression of the corrosion rate. This improvement is mainly attributed to the presence of the dense inner oxide layer, which acts as an effective physical barrier against aggressive chloride ions.
In addition to corrosion resistance, the MAO coatings also exhibited improved wear performance. The enhanced wear resistance can be attributed to the formation of a hard ceramic oxide layer, which increases surface hardness and reduces material loss during sliding contact. The synergistic effect of mechanical strengthening and surface protection contributes to the overall durability of the coated magnesium alloy.
Furthermore, the growth mechanism of the MAO coating was systematically analyzed by dividing the process into distinct stages, including initial oxide formation, spark discharge initiation, micro-arc discharge development, and coating thickening. Each stage contributes differently to the coating structure and properties. In particular, the transition to stable micro-arc discharge plays a crucial role in forming a thicker and denser oxide layer.
Overall, the improved corrosion resistance and wear performance of the MAO coatings can be attributed to both the optimized processing parameters and the resulting microstructural characteristics. The findings of this study provide a comprehensive understanding of the structure–property relationship and the underlying corrosion protection mechanism of MAO coatings on magnesium alloys, which is essential for further development of advanced surface treatments.

【Future Prospects】
We will shift our focus toward Mg–Ca alloys, which are widely used in biomedical implant applications. Future study aims to investigate the effect of the combination of Extrusion and various ECAP passes on texture, mechanical properties, and corrosion behavior. 
The key research objectives are as follows:

1. We aim to determine the optimal processing condition (combination of Extrusion and 1,2,4,8 ECAP passes) for the application.
2. Through severe plastic deformation (SPD) via extrusion and ECAP, we will investigate the deformation behavior, microstructural evolution, and texture development of magnesium, with particular emphasis on lattice rotation and texture derived from EBSD analysis, and their influence on mechanical properties.
3. We will investigate how varying numbers of ECAP passes influence the morphology and distribution of precipitates in the alloy, with particular attention to the differences of precipitates under different processing conditions. These microstructural changes will be systematically correlated with corrosion behavior through electrochemical analysis, aiming to clarify how precipitate affect overall corrosion performance.
4. NTU students will participate in short-term research visits at MRC, where they will gain hands-on experience in advanced magnesium alloy processing, including extrusion, thermomechanical processing, and LPSO alloy fabrication. Meanwhile, the MRC team will actively collaborate with NTU and its partner institutions in advanced materials characterization and mechanistic investigations across multiple length scales. This reciprocal collaboration combines MRC’s globally recognized expertise in magnesium alloy design and processing with Taiwan’s advanced analytical capabilities, enabling comprehensive process–microstructure–property investigations and accelerating the development of next-generation lightweight materials.

【Concrete results】
　●Publication
1. L.J. Yang, P.H. Wu, Z.H. Lai, S.H. Chang, K.M. Lin, H.C. Lin, "Improving wear and corrosion resistance of Al/AlN/CrAlN films on ZE53 magnesium alloy by DC magnetron sputtering", Surface & Coatings Technology, vol. 525, 133326. (2026)
2. H.J. Chen, P.C. Gautam, P.C. Lin, C.K. Wang, H.C. Lin*, "Friction stir processing-induced microstructure refinement enhances corrosion resistance of ZE52 magnesium alloy in simulated physiological environment", Journal of Alloys and Compounds, vol. 1057, 186706. (2026)
　●Conference presentation
1. P.H. Wu, "Improvement of Corrosion and Wear Properties of Rare-Earth Magnesium Alloys by Micro-Arc Oxidation Processing", MRS-T, Hsinchu, Taiwan (November, 2025)
2. P.H. Wu, "Improving wear and corrosion resistance of Al/AlN/CrAlN films on ZE53 magnesium alloy by DC magnetron sputtering", TSMHT, Taichung, Taiwan (December, 2025)
　●International conference presentation
1. P.H. Wu, "Improving wear and corrosion resistance of Al/AlN/CrAlN films on ZE53 magnesium alloy by DC magnetron sputtering", TACT, Taipei, Taiwan (October, 2025)
2. P.H. Wu, "Improvement of Corrosion and Wear Properties of Rare-Earth Magnesium Alloys by Micro-Arc Oxidation Processing", The 249th ECS Meeting, Seattle, WA, USA. (May, 2026)
　●Invited lecture
1. H.J. Chen, "Advanced Microstructural and ALD-Based Strategies for Enhancing Corrosion Resistance and Biocompatibility of Magnesium Alloys", Japan-Taiwan Symposium on Anti-Corrosion Coatings, Fukuoka, Japan (March, 2025)
2. Po-Hsun Wu, "Using Post-supercritical CO2-assisted Method to Deposit Ni-P Alloy Coating on the Micro-arc Oxidation Layer of Magnesium Alloy for Enhanced Mechanical Properties and Corrosion Resistance", Japan-Taiwan Symposium on Anti-Corrosion Coatings, Fukuoka, Japan (March, 2025)
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