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ABSTRACT: Effects of the alloying elements Al and Zn in magnesium alloys on grain structure and mechanical properties of
extruded Mg-1Mn alloy were investigated in this study. It was beneficial to provide theoretical support for composition design
and commercial application of Mn-containing alloys. The Mg-1Mn, Mg-1Mn-1Al and Mg-1Mn-2Zn alloys were hot extruded to
prepare magnesium alloy rods at 280 ‘C. The mechanical properties were analyzed by tensile test. The grain structure was stud-
ied by electron backscatter diffraction. The plastic deformation mechanism was studied by the visco-plastic self-consistent
model. Among the three alloys, Mg-1Mn-1Al alloy exhibited the finest grains. The average grain size was refined to 1.3 um. The
tensile yield stress, ultimate tensile stress and fracture elongation are 309 MPa, 313 MPa and 19.5%, respectively. In the
Mg-1Mn alloy, the effect of grain refinement of Al element was better than Zn element at lower content. The addition of Al and
Zn effectively inhibited the basal <a> slip and promoted the activating of non-base plane slip.
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Fig.5 Results of the visco-plasitic self consistant simulation
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