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Abstract: Effects of extrusion ratios on microstructure and mechanical properties of as-extruded Mg-7Sn alloys were
investigated by optical microscopy (OM) , X-ray diffractometer (XRD) , scanning electron microscopy (SEM) and
universal testing machine. The results indicate that Mg-7Sn alloys with extrusion ratio of 9:1 (9EX) and 17:1 (17EXD
consist of a-Mg and nanoscale Mg,Sn phases, of which the average grain sizes are 2.25 pm and 4.63 pm, respectively,
and strong basal texture are generated. 9EX alloy exhibits excellent mechanical properties at room temperature with
yield strength (o,,) of 232.8 MPa, tensile strength (g,) of 320.8 MPa, and elongation (¢) of 8.01% , which is mainly
attributed to the combination of grain refinement, texture strengthening, and heterogeneous deformation-induced
strengthening. In addition, 9EX alloy possesses a lower tension-compression asymmetry with ratios of tensile yield
strength to compressive yield strength (ocys/orys) of 0.67 and 0.75 for compression perpendicular and parallel to the ¢-
axis, respectively, which arises from the high compression stress resulting from the activation of non-basal slip
systems.
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Fig.1 Dimensions of tensile and compressive specimens
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Inverse pole figure (IPF), (0001) surface pole figure (PF) and average grain size distribution of as-extruded alloys
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Tab.1 Tensile mechanical properties of as-extruded alloys at

room temperature

a4 ..,/ MPa ours/MPa 0/ %
9EX 232.8 320.8 8.01
17EX 190.0 301.0 7.40
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Tab.2 Compressive mechanical properties of as-extruded alloys

at room temperature

G4 EEHHIM ocys/MPa  oyps/MPa & /% oevs/ Orvs
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17EX //c 114.3 312.2 12.4 0.60
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