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Effects of rare-earth Ce and Y on
microstructure and mechanical properties of AZ80 Mg alloys
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Abstract: The effects of rare-earth Ce and Y on the melting, microstructure and mechanical properties of AZ80 Mg
alloys were investigated by elementary analysis, mechanical properties examination, XRD, SEM and TEM. The
experimental results show that the content of Fe decreases obviously during alloy melting, and the melting time is
shortened when Y is added into AZ80. The as-cast microstructure of AZ80 alloys is refined, and needle-like Al;;Ce; and
block-like Al,(Y, Mn) phases generate at grain boundary when 1%Ce and 1%Y (mass fraction) are added into AZ80
alloys. After extrusion, the coarsening of recrystallized grain is depressed by AI-RE phases impeding motion of
dislocation at grain boundary. And after extrusiont+T5(177 “C, 0-30 h) heat-treatment, the maximum tensile strength of
AZ380 alloy containing 1%Y is obtained with ultimate tensile stress of 390 MPa and yield stress of 250 MPa.
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Table 1 Nominal composition of alloys
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Mass fraction/%

Alloy
Al Zn Mn Ce Y Fe Ni Si Cu
AZ380 8.0 0.5 0.2 - - <0.005 <0.001 <0.05 <0.005
AZB0+Ce 8.0 0.5 0.2 1.0 <0.005 <0.001 <0.05 <0.005
AZ30+Y 8.0 0.5 0.2 1.0 <0.005 <0.001 <0.05 <0.005
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Table 2 Chemical composition of alloys during melting

Mass fraction/%

Alloy Stage
Al Zn Mn Fe Ni Si Cu

I 8.65 0.58 0.23 0.007 6 0.0006 9 0.019 0.002 2
AZ80 Il 8.64 0.58 0.22 0.006 9 0.0007 0 0.019 0.002 0
I 8.56 0.57 0.18 0.003 1 0.0007 3 0.018 0.002 3
I 8.63 0.50 0.22 0.008 7 0.0005 5 0.019 0.002 4
AZ80+Ce Il 8.62 0.50 0.21 0.008 3 0.0005 4 0.019 0.002 3
I 7.98 0.47 0.11 0.004 4 0.0006 3 0.02 0.002 4
I 9.51 0.61 0.24 0.006 5 0.0003 1 0.019 0.002 5
AZB80+Y I 8.85 0.61 0.19 0.002 0 0.0007 1 0.02 0.002 8
I 8.77 0.57 0.14 0.002 4 0.0007 5 0.02 0.002 6
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Table 3 Chemical composition of alloys
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Mass fraction/%
Alloy
Al Zn Mn Ce Y Fe Ni Si Cu
AZ80 8.46 0.55 0.18 - - 0.003 1 0.000 73 0.018 0.002 3
AZ80+Ce 8.01 0.48 0.11 0.92 0.004 4 0.000 63 0.020 0.002 4
AZ30+Y 8.75 0.60 0.19 - 0.21 0.002 0 0.000 71 0.020 0.002 8
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Fig. 2 XRD patterns of as-cast Mg alloys: (a) AZ80; (b)
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Fig. 6  As-extruded microstructures of AZ80 (a) and
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RN TR, AZSO+Y £ 4 Mk Befe s, Py o |
e I e S5 R AP K %640 3l J2& 390 MPa 250 MPa il 6%,
AZB0+Ce G4 T RRIRAG, PUHIHRIE . JE JIRom BRI fif
KR35 355 MPa. 220 MPa Fl 9%.
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