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Effect of Ce on microstructures and mechanical properties
of AZ61 wrought magnesium

ZHOU Hartao, ZENG Xiao-qin, LIU Wen-fa, DING Werrjiang, ZHU Y arr ping
(National Engineering Research Center of Light Alloys Net Forming,
School of Materials Science and Engineering, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: Effects of Ce addition on the microstructures and mechanical properties of the AZ61 alloy have been investi-
gated. It is found that Ce makes refinement of M g;;Al;; and grains, and decreases the amount of M g7Al;; phase. Most of
Ce reacts with aluminum to form compounds of Al;Ce with high melting point and elevated temperature stability which re-
tards grain growth during hot deformation. Certain amount of Ce increases tensile strength, yield strength, elongation and
hardness. With more addition, Ce would combine more Al in matrix and decrease strengthening effect because Al4Ce
phase would become coarsening. The mechanical tests indicate that AZ61 has the best properties when the content of Ce is

1. 0% . Maximum tensile strength, maximum yield strength and maximum elongation are 308. 1M Pa, 180. IMPa and

16.2%, respectively. The fracture mechanism of AZ61+ Ce alloys is cleavage.
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Fig. 1 Microstructures of cast alloys
(a) —AZ61; (b) —AZ61+ 1.0Ce; () —AZ61+ 1.5Ce
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Table 1 Chemical compositions of AZ61 alloy( mass fraction, %)
Alloy Al Zn Mn Ce Fe Cu Ni Mg
AZ61 5.546 1. 008 0.33 0. 00 0. 0120 0. 004 0.0015 Bal.
AZ61+ 0.5Ce 5.504 1. 009 0.33 0.50 0. 0120 0. 004 0.0015 Bal.
AZ61+ 1.0Ce 5.582 0.9163 0.31 0.75 0. 0120 0. 004 0.0015 Bal.
AZ61+ 1.5Ce 5.415 0. 9604 0.32 1.20 0. 0120 0. 004 0.0015 Bal.
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Fig. 2 Microstructures alloys after

solution treatment
(a) —AZ61; (b) —AZ61+ 1.5Ce
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Fig. 3 Extruded microstructures of alloys
(a) —AZ61; (b) —AZ61+ 1.0Ce
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Fig. 4 Extruded microstructures after annealing
(a) —AZ61; (b) —AZ61+ 1.0Ce
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Fig. 5 Relationship between grain size
and Ce content after different treatments
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