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Effects of rare earth on microstructure and
mechanical properties of AZ31B wrought magnesium alloy
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Abstract: The effects of rare earth on the microstructure and mechanical properties of AZ31B wrought magnesium
alloy were investigated. The results show that when adding rare earth into AZ31B wrought magnesium alloy, the
grains are coarsened remarkably, as a result the mechanical properties decline. The causes for the grain coarsening
are as follows: RE reacts with Al to form Aliy REs phases, consumes a part of Al atoms, and weakens the grain
refinement effect of Al on the a Mg grains. RE reacts with € AIMn phases to form AFRE-Mn compounds, thus re
ducing the amounts of heterogeneous nuclei in the melt. As a result of the grain coarsening of AZ31B wrought mag-
nesium alloy by rare earth, the lowest temperature for primary phase nucleation decreases from 628.8 C to 626.3 C

and the temperature difference of recalescence increases from 0.8 T o 3.2 TC.
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Table 1 Chemical composition of AZ31B magnesium alloy

(mass fraction, %)

Al Zn Mn Si Fe Cu Ni Mg
2.9100 0.8100 0.3190 0.018 6 0.002 4 0.0013 0.000 6 Bal.
w2 ARG LR
Table 2 Chemical composition of Ce-rich mischmetal
(mass fraction, %)

Ce La Nd Pr Fe Si Mg Mn Ca P
51.130 27.530 16. 100 5.220 0. 065 0.021 0.034 0. 006 0.010 0.003
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Fig. 1 Schematic diagram of hot tearing mold( Unit: mm)
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Table 3 Amount of residual rare earth after
addition of rare earth into AZ31B

magnesium alloy( mass fraction, %)

RE Residual RE
0.1 0.09
0.2 0.16
0.5 0.39
0.8 0. 60
1.2 0.83
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Fig. 2 Effects of RE additions on
average grain size of

AZ31B magnesium alloy
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Fig. 3 Photographs showing grain size of

AZ31B magnesium alloy before and after RE additions
(a) —AZ31, permanent mold for hot tearing; (b) —AZ31+ 1.2% RE, permanent mold for hot tearing;
(¢) —AZ31, sand mold; (d) —AZ31+ 1.2% RE, sand mold
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Fig. 4 XRD patterns of AZ31B magnesium alloy before and after RE additions
(a) —AZ31; (b) —AZ31+ 1.2%RE
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Fig. 5 Distributions of AliiREs phase in

AZ31B magnesium alloy containing 1. 2% RE
(a) —AZ31+ 1.2%RE, permanent mold for hot tearing; (b) —AZ31+ 1.2% RE, sand mold
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Fig. 6 Effect of Al content on
average grain size of Mg-Al binary alloys
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AZ31B magnesium alloy

after addition of rare earth
(a) —Secondary electron image;

(b) —Energy-dispersive spectrum
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Fig. 8 Thermal analysis curve of

AZ31B magnesium alloy
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Fig.9 Effects of RE on solidification process
of AZ31B magnesium alloy
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