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Preparation and characterization of high strength
Mg-Zn-Y-Ce-Zr alloy wires
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Abstract: The magnesium wires with different diameters from 1.55 mm to 2.08 mm were prepared by reciprocating
extrusion and forward extrusion as-cast Mg-6.0%Zn-1.0%Y-0.6%Ce-0.6%Zr. The wires with the diameter of 1.75 mm
were analyzed using OM, SEM, STEM, Instron mechanical property equipment and bending tester. The microstructure of
the wire consists of fine equiaxed grains with diameter of 1 um and three different kinds of strengthening particles. The
diameter of the first kind particle is 0.5 um. The diameter of the second kind is less than 35 nm. The diameter of third
kind, however, is precipitate forming during hot working. The ultimate tensile strength, tensile strength and elongation of
the as-extruded wire are 237 MPa, 297 MPa and 12.5%, respectively. After holding at 300  for 10 min and then cooling
in air, the corresponding yield strength, tensile strength and elongation are 300 MPa, 364 MPa and 6%, respectively. The
modulus of elasticity is 115 GPa. The high strength of the wire is determined by the refined grains, the second and third
kinds of strengthening particles. However, the elongation is controlled by the first kind strengthening particles. The
critical bending diameter controlled by compressive stress is about 5 mm.
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Fig.2 Mg-6.0%Zn-1.0%Y-0.6%Ce-0.6%Zr wires: (a) With
diameter of 1.64 mm; (b) With different diameters
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Fig.3 Microstructures of Mg-6.0%Zn-1.0%Y-0.6%Ce-0.6%Zr wires: (a), (b) OM image; (c), (d) SEM image
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Fig.4 STEM images of Mg-6.0%Zn-1.0%Y-0.6%Ce-0.6%Zr wire: (a) BF image; (b) HAADF image
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Table 1 Bending test results of wires 20.4 35 mm

D/mm Processing a(°) 10 1.75 mm

6.28 As extruded 0 As=l1.4

6.28 Heat treated 0 I um 0.5 pm
5.08 As extruded 0

4.73 As extruded 32

4.73 Heat treated 74 330
3.14 As extruded 72 d 35 mm d 1.75 mm

3.14 Heat treated 83

a-Mg
300 10 min
a-Mg

Mg-6.0%Zn-1.0%Y-0.6%Ce-0.6%Zr

45 pm Mg3YZZn3(W)
4 0.5 um
35
nm
10 nm
( ) Ae=

7 Mg-6.0%Zn-1.0%Y-0.6%Ce-0.6%Zr
Fig.7 Bending fracture surface morphologies of Mg-6.0%Zn-1.0%Y-0.6%Ce-0.6%Zr wire: (a) Fracture surface; (b) Zone A;
(c) Zone B; (d) Zone C
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