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	Research Results　※Please describe following three items briefly.
【The major results】
The effect of initial heat treatment on the mechanical properties of extruded Mg–Y–Zn alloys was investigated. The first extrusion of a solution-treated ingot resulted in relatively low strength (TYS = 256 MPa) and moderate ductility (A = 8.2%), whereas extrusion of an aged ingot led to higher strength (TYS = 284 MPa) but reduced ductility (A = 5.8%). These extruded materials were subsequently subjected to a second extrusion, preceded by various treatments, including aging, pre-deformation, and their combination.
The second extrusion, performed under identical conditions, increased the strength of both materials to comparable levels (TYS ≈ 373 MPa), while ductility remained close to the values observed after the first extrusion. This behavior is attributed to the further development of kink bands, along with modifications in the size and distribution of non-DRX grains and DRX regions.
Pre-aging prior to the second extrusion resulted in a decrease in ductility by approximately 3% in both cases. In the solution-treated material, it also led to a reduction in strength (TYS = 351 MPa). This deterioration is associated with an increased fraction of non-DRX regions. The microstructure formed after the first extrusion consisted of both DRX and non-DRX areas, with the latter storing significant strain energy. During subsequent aging, these regions underwent grain growth, resulting in large, strongly textured grains without any strain. Thus, these grains were able to accommodate deformation during the second extrusion without activating DRX, thereby limiting ductility.
In contrast, the application of pre-deformation prior to the second extrusion significantly enhanced strength (TYS = 415 MPa and 398 MPa for the solution-treated and aged conditions, respectively). The ductility slightly decreased in the solution-treated material (A = 5.6%) but improved in the aged condition (A = 6.4%). This effect is attributed to the introduction of kink bands during pre-deformation. Both DRX and non-DRX grains accumulated strain and developed kink structures during compression, which were further intensified during the second extrusion. The stored strain energy also promoted DRX, contributing to the observed improvement in the strength–ductility balance.
The most pronounced improvement in ductility was achieved by combining aging and pre-deformation prior to the second extrusion. While the strength remained comparable to that of the heat-treated conditions, ductility increased significantly (A = 13.3% and 8.6%). This enhancement is attributed to the combined effect of grain growth during aging and subsequent strain accumulation and kink formation during pre-deformation. These large, textured grains, enriched with stored strain and kink structures, facilitated extensive DRX during the second extrusion, resulting in a higher fraction of recrystallized grains and, consequently, improved ductility.
【Future Prospects】
Tailoring the microstructural state prior to extrusion plays a crucial role in determining the resulting mechanical properties. In particular, pre-deformation was found to significantly enhance the strength–ductility balance. In the present study, pre-deformation was applied along the extrusion direction. However, due to the hexagonal close-packed (HCP) crystal structure, magnesium alloys exhibit pronounced mechanical anisotropy. Therefore, pre-deformation applied perpendicular to the extrusion direction may lead to a different microstructural evolution and, consequently, altered mechanical response.
【Concrete results】
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