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	Research Results　※Please describe following three items briefly.
【The major results】This study utilized a severe plastic deformation (SPD) technique known as incremental feeding high-pressure sliding (IF-HPS), which enables significant grain refinement over an expanded sheet area. This method was applied to magnesium alloys such as AZ31, AZ61 and AZ91. The grain sizes were reduced to the submicrometer range, resulting in tensile strength nearly doubling compared to their annealed states. The IF-HPS process conditions were optimized to maintain high tensile strength while preventing crack initiation in the sheets. The likelihood of crack formation decreased with an increased number of reciprocations and shorter sliding distances. Additionally, process conditions were explored to ensure homogeneous tensile property development throughout the processed sheets. The study demonstrated that the IF-HPS process effectively enlarges the SPD-processed area without requiring increased machine capacity, while still enhancing mechanical properties. The advent of superplasticity where the formation of fine-grained structure is indispensable.
【Future Prospects】
The application of the IF-HPS process was a success in enhancing the mechanical properties of AZ31, AZ61, and AZ91. Although it was shown that the sample size increased to a more practical level with IF-HPS, the surface of the Mg alloy samples peeled to a certain depth during the IF-HPS process. This peeling may potentially alter the actual mechanical properties of the alloy. To reduce the peeling effect of Mg alloys, the optimal conditions will be determined by manipulating the processing parameters such as sliding distance and sliding speed of the IF-HPS process. The effects of sliding distance and speed are studied to optimize the process. The grain refinement will be assessed based on the development of superplasticity, which requires the formation of fine-grained structure.
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