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Effect of double-extrusion on microstructure and
mechanical properties of Mg-12Gd-3Y-0.6Zr alloy

LIU Chu-ming"?, LI Bing-feng', WANG Rong?, LI Hui-zhong', CHEN Zhi-yong'

(1. School of Materials Science and Engineering, Central South University, Changsha 410083,China;
2. Ningbo Branch, Ordnance Science Institute of China, Ningbo 315103, China)

Abstract: The effect of double-extrusion on the microstructure and mechanical properties of Mg-12Gd-3Y-0.6Zr alloy
was studied by optic microscopy (OM), scanning electron microscopy (SEM) and X-ray diffractometry (XRD). The
results show that, after double-extrusion, the grain size of this alloy is refined to 6 um, which improves the strengthening
effect of the fine grain. The coarse Mgs Gd,_,Y, phase increases, resulting in the decreases of solution strengthening
effect. The weakening of {0002} basal plane texture decreases the strengthening effect of the texture. Under the
comprehensive effect of the three factors, the strength of this alloy decreases slightly after double-extrusion, whereas the
elongation increases remarkably to 20.5%, which is increased by 107.1% compared with that of the as-once-extruded
alloy. The fracture mechanism of the as-once-extruded alloy is compound fracture cleavage fracture, and that of the
as-double-extruded alloy is toughness and fracture.
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Fig.2 SEM images of Mg-12Gd-3Y-0.6Zr alloy: (a) As-once-
extruded; (b) As-double-extruded
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