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Effects of Ce on microstructures and mechanical properties of
Mg-Zn-Ce alloys processed by reciprocating extrusion and
low-temperature forward extrusion
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Abstract: The microstructures of Mg-Zn-Ce alloys, which were prepared by adding 0.6%, 1% and 2% Ce (mass fraction)
based on an Mg-6Zn alloy, were refined by combining reciprocating extrusion and low-temperature forward extrusion.
The phase composition and microstructural evolution in alloys were analyzed by X-ray diffractometry, optical microscopy,
scanning electron microscopy and transmission electron microscopy, the mechanical properties were tested at room
temperature. The results show that major intermetallics in Mg-6Zn-0.6Ce alloy is Mg,Zn; phase, the major intermetallics
in Mg-6Zn-1Ce and Mg-6Zn-2Ce alloy is 7-(MgZn),,Ce phase. The alloys are refined due to dynamic recrystallization
after reciprocating extrusion, the grain size decreases with increasing Ce content, the grains sizes are 20.6 um, 16.5 um
and 9.1 pm, respectively. The alloys are refined one more time due to dynamic recrystallization occurring once more
during low-temperature forward extrusion, and the grain sizes are 2.0 pm, 8.6 um and 1.9 pm, respectively.
Mg-6Zn-0.6Ce alloys have the best mechanical properties, the yield strength, ultimate tensile strength and elongation are
266.4 MPa, 312.4 MPa and 12.8%, respectively. The excellent properties are attributed to the combination of fine grain
strengthening, particle strengthening and solid solution strengthening.
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Fig. 1 XRD patterns of Mg-Zn-Ce alloys
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Fig. 2 SEM images and EDX spectra of intermetallics in Mg-Zn-Ce alloys: (a), (a’) Mg-6Zn-0.6Ce; (b), (b") Mg-6Zn-1Ce; (c), (c)

Mg-6Zn-2Ce
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Fig. 3 Microstructures of reciprocating extruded Mg-Zn-Ce
alloys: (a) Mg-6Zn-0.6Ce; (b) Mg-6Zn-1Ce; (c) Mg-6Zn-2Ce
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Fig. 4 Microstructures of Mg-Zn-Ce alloys processed REX-
EX: (a) Mg-6Zn-0.6Ce; (b) Mg-6Zn-1Ce; (c) Mg-6Zn-2Ce
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Fig. 5 TEM images of Mg-Zn-Ce alloys processed by REX-
EX: (a) Mg-6Zn-0.6Ce; (b) Mg-6Zn-1Ce; (c) Mg-6Zn-2Ce
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Table 1 Tensile properties of Mg-Zn-Ce alloys processed by
REX-EX

Alloy d/um  Rpyg,/MPa R, /MPa Al%
Mg-6Zn-0.6Ce 2.0 266.4 312.4 12.8
Mg-6Zn-1Ce 8.6 219.3 291.0 10.3
Mg-6Zn-2Ce 1.9 247.2 300.6 9.4

Ee6 HEHH-HE Mg—Zn -Ce ﬁféﬂfﬁﬂfﬁ%ﬂ

Fig. 6 Fracture surfaces morphologies of Mg-Zn-Ce alloys
processed by REX-EX: (a) Mg-6Zn-0.6Ce; (b) Mg-6Zn-1Ce; (c)
Mg-6Zn-2Ce
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