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Establishment of multi—scale structural controlling process technology aiming to high
performance common magnesium alloys
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We aim to improve the mechanical properties by an application of multi-scale microstructural control
to mainly heat treatable common Mg-Al-Ca-Mn alloys. Extraordinary high-strength common Mg alloy
is obtained only by hot extrusion using a DC cast sample of the Mg-Al-Ca-Mn alloy with a large amount
of alloying elements at low temperature under a low ram speed of 0.1 mm s”'. Namely, the extruded
sample exhibits high tensile proof stresses more than 400MPa and rotational bending fatigue strength of
240MPa whose values are superior to that of extra-super-duralmin. The high strengths are attributed to
the combined results of fine DRXed grains pinned by finely fragmented Al-Ca compounds, nano-scale
plate-like Al-Ca and spherical AlI-Mn—Ca precipitates, and a strong basal texture at the unrecrystallized
regions.

Furthermore, we could carry out high speed extrusion of 60 m/min by using the dilute Mg-Al-Ca-Mn
with no crystallized compounds at grain boundaries. The extrusion speed is comparable to that for 6063
Al window sash. In matrix of the extruded sample ordered GP zones also precipitate by T5 treatment
after the extrusion, resulting in tensile properties being almost equal to T5-treated 6NO1Al alloys, which
are practically applied to a double skin outer panel of Shinkansen.
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