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Influence of extrusion on microstructures and mechanical properties of
Mg-5.0Y-7.0Gd-1.3Nd-0.5Zr magnesium alloy

LI Yong-jun, ZHANG Kui, LI Xing-gang, MA Ming-long, WANG Hai-zhen, HE Lan-qiang

(State Key Laboratory for Fabrication and Processing of Nonferrous Metals,

General Research Institute for Nonferrous Metals, Beijing 100088, China)

Abstract: The microstructures and mechanical properties of Mg-5.0Y-7.0Gd-1.3Nd-0.5Zr (EW75M) alloys extruded
under different conditions were tested. The results indicate that both the strength and plasticity are improved with
increasing extrusion ratio. When extrusion ratio is more than 20, the effect of grain refinement on strengthening has little
improvement. When the extrusion tube temperature increases from 400  to 450 , the average grain size has little
increase, and both strength and elongation are decreased by less than 5%. After being hot treated at 535  for 24 h
EW75M alloy is directly extruded under conditions of extrusion ratio of 20, extrusion tube temperature of 400  and
extrusion speed of 1-2 m/min. After being extruded, the ultimate tensile strength yield strength and elongation of
EW75M reach 335 MPa, 240 MPa and 16.5%, respectively.
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Table 1 Chemical composition of EM75M alloy (mass
fraction, %)

Y Gd Nd Zr Mg
4.56 7.09 1.31 0.52 Bal.
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Fig.1 Longitudinal microstructures of EW75M alloys extruded at different extrusion ratios: (a) 10; (b) 15; (c) 20; (d) 30
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Fig.2  Mechanical properties of EW75M alloys extruded at

different extrusion ratios
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Fig.3 Microstructures and tensile fractures of EW75M alloys extruded at different extrusion ratios: (a), (b) 10; (c), (d) 20
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Fig.5 Mechanical properties of EW75M alloys extruded at

different extrusion tube temperatures
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6 EW75M
TEM
Fig.6 TEM images of dislocations blocked by second phase
particles in extruded EW75M alloy: (a) Blocked by square
particles; (b) Blocked by round particles

7 EW75M
Fig.7 TEM images of dislocations and blocked by boundaries
of extruded EW75M alloy: (a) Dislocations; (b) Block at

boundaries
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