(®)
2017 2019

700MPa

A chﬁllenge for ultra-high strength Mg alloys without any addition of rare
earths
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Combined processes of multi-directional forgings under decreasing
temperature conditions (dMDF) followed by MDFing at room temperature (rMDF) were applied to AZ91Mg
and AzX61Mg alloys to attain ultrafine-grained structure and ultra-high strength. The gran size of
the samples prepared by dWDF in advance was gradually decreased with iIncreasing cumulative strain of

rMDF and the tensile strength was increased. The ultimate tensile strengths achieved were 580 MPa
and 520 MPa for AZ91Mg and AZX61Mg alloys, respectively. Therefore, 700 MPa was not attained. This
was due to the b phase precipitation during dVMDF and their suppression of mechanical twinning which
cause grain refinement. It is concluded, therefore, dMDF before rMDF induces a negative influence on
strengthening. Ultrafine-grained AZ80Mg was warm extruded by a mechanism of superplastic
deformation to form a round tube and it possessed quite high strength of 414 MPa.
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