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	Research Results　※Please describe the following three items briefly.
【The major results】 This study employed severe plastic deformation (SPD) techniques—high-pressure sliding (HPS) and incremental feeding high-pressure sliding (IF-HPS)—to achieve significant grain refinement in magnesium alloys AZ61 and AZ91 over enlarged sheet areas. Various sliding parameters (X3 R5, X5 R3, X7.5 R2, and X15 R1) were used, with a total sliding distance of 15 mm applied to all samples. Superplasticity tests were conducted at 250 °C, 300 °C, and 350 °C with strain rates of 5.5 × 10⁻⁴ s⁻¹, 4 × 10⁻³ s⁻¹, 2 × 10⁻⁴ s⁻¹, and 1 × 10⁻⁴ s⁻¹. In AZ61, the HPS process produced homogeneous hardness across the sample and refined the microstructure to an average grain size of 1.7 μm; the highest elongation (~500%) was achieved at 300 °C and a strain rate of 5.5 × 10⁻⁴ s⁻¹. IF-HPS processed AZ61 samples also showed superplasticity, with elongations exceeding ~300% under optimal conditions and an acceptable grain size of 14 μm at the gauge section. For AZ91, maximum elongation reached ~700% with HPS processing at 250 °C and 5.5 × 10⁻⁴ s⁻¹, and IF-HPS samples under various sliding distances demonstrated elongations ranging from ~220% to ~440%. The optimal condition for IF-HPS was determined to be X3 R5 (3 mm sliding with 5 reciprocations), which minimized crack initiation due to shorter sliding distances and more reciprocation cycles. The IF-HPS method proved effective in producing uniform tensile properties across the sheet and is a promising approach for extending the SPD-processed area without increasing machine capacity while maintaining enhanced mechanical properties.
【Future Prospects】 The successful application of the IF-HPS process to Mg alloys AZ61 and AZ91 demonstrates its potential for broader implementation in lightweight structural materials. As a future prospect, it is suggested that the IF-HPS technique be extended to other magnesium alloys such as AZ31, ZK60, and rare-earth-containing Mg alloys to further explore the process versatility and performance. Initial trials should involve conventional HPS processing to evaluate the capability for grain refinement, followed by systematic IF-HPS under varying sliding parameters to determine optimal processing conditions. The assessment of microstructural evolution and mechanical response, particularly superplasticity, will be essential, with emphasis on achieving ultrafine or equiaxed grain structures. Further research should also focus on understanding the deformation mechanisms, scalability of the process, and long-term stability of the enhanced properties for industrial applications in automotive, aerospace, and biomedical fields.
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