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Dynamic mechanical property and failure behavior of
extruded Mg-Gd-Y alloy under high strain rate compression

MAO Ping-li, YU Jin-cheng, LIU Zheng, DONG Yang, XI Tong

(School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: In order to investigate the dynamic deformational behavior and failure mechanisms of magnesium under high
strain rates, the split Hopkinson pressure bar (SHPB) was used to investigate the dynamic mechanical properties of
extruded Mg-Gd-Y magnesium alloy at room temperature. The samples after compression were analyzed by scanning
electron microscopy (SEM) and metallographic microscopy. The dynamic mechanical properties, crack performance and
plastic deformation mechanism of extruded Mg-Gd-Y magnesium alloy along the extrusion direction (ED), transverse
direction (TD) and normal direction (ND) were discussed. The results show that, the extruded Mg-Gd-Y magnesium alloy
under dynamic compression along ED, TD and ND directions yields continuously, and has the positive strain rate effect
when strain rates rise. The dynamic mechanical properties do not exhibit strong anisotropy and the dynamic compression
properties along ED direction are the best among those of three directions. The fracture performance of extruded
Mg-Gd-Y magnesium alloy along different directions is mix-fractured quasi-cleavage fracture and is not sensitive to the
loading direction. The deformation mechanism of extruded Mg-Gd-Y magnesium alloy under high stain rate compression
is a combination of twinning, slipping and dynamic recrystallization.
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Fig. 1 Microstructure of extruded Mg-Gd-Y alloy
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Fig. 4 Dynamic compressive true stress—true strain curves of Mg-Gd-Y magnesium alloy: (a) ED; (b) TD; (c) ND; (d)

Comparison of three directions
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Fig. 5 Crack photos of samples: (a) ED direction; (b) TD direction; (¢) ND direction; (d) Force diagram of shear plane
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Fig. 6 Fractographs of Mg-Gd-Y alloy under dynamic compression:(a), (b) ED compression; (c), (d) TD compression; (e), (f) ND

compression
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Fig. 7 Microstructures of extruded Mg-Gd-Y alloy along ED direction: (a) Original microstructure; (b) Microstructure of section

perpendicular to loading direction under strain rate of 2 826 s '; (c) Microstructure of section parallel with loading direction under

strain rate of 2 826 s '; (d) Microstructure of diagonal section after compression under strain rate of 2 826 s
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Fig. 8 Microstructures of extruded Mg-Gd-Y alloy along TD direction: (a) Original microstructure; (b) Microstructure of section
perpendicular to loading direction at strain rate of 2 552 s '; (c) Microstructure of section parallel with loading direction under strain

rate of 2 552 s™'; (d) Microstructure of diagonal section after compression under strain rate of 2 552 5"
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Fig. 9 Microstructures of extruded Mg-Gd-Y alloy along ND direction: (a) Original microstructure; (b) Microstructure of section

perpendicular to loading direction at strain rate of 2 529 s™'; (¢) Microstructure of section parallel with loading direction at strain rate

of 2 529 s '; (d) Microstructure of diagonal section after compression at strain rate of 2 529 s
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