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Table 1 Mechanical properties and strengthening phases of the Mg-Al magnesium alloys
H LA UTS/MPa YS/MPa EL/% SRALAR SCiik
AZ61+2%Sm T6 252 146 5.1 ALSm. Mg,;Al,, [41
AZ91+0.5%Gd F 230 — 8.0 Al,Gd [5]
AZ80+0.6%Nd T6 221 164 41 Al;Nd,. ALNd [6]
AZ80+1.0%Nd T6 231 141 4.4 AlNd;. ALNd [71
AZ80+0.6%Nd+0.6%Gd F 215 145 8.3 Alj,Re. Al-RE-Mn [8]
Mg-5Al-2Si-0.4Ce F 205 — 16.6 Mg,Si. Al,,Ce;. CeSi, [9]
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Fig. 1 Schematic diagram of different precipitates in the Mg-Zn alloy
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Fig. 2 TEM micrographs results of the matrix precipitation of the base alloy aging at 200 °C for 16 h

R2 EHMY-RERAESHFMHEE
Table 2 Mechanical properties of the Mg-RE magnesium
alloys

G4 IR UTS/MPa YS/MPa EL/% SCifik
Mg8Gd2.5Nd0.5Zr  T6 251 228 35 [21]
Mg6Gd2.5YINd0O.5Zr  T6 289 241 41 [22

WE43 T6 345 19 73 [23]

Mg2.6Nd1.5Gd0.5Zn0.5Zr T6 295 165 75  [26]
Mg4.5Gd2.6Nd0.5Zn0.5Zr T6 325 205 40 [27]
Mg4.5Gd3Nd0.2Zn0.5Zr  T6 343 200 54 [28]
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MPa; KATaylorR%; dARANRT, mm. Ala0E
Mg-AIZE£HIINGd. Sm. Nd. CeZEHtTER,
SRR RBEME, HEEEIRS. Bonnah™E AZ91
BEEE875N1.5%SmF10.8%Cafs, HFERANRTH
239 umPEZE66 um, HBEANABLREEML ., LLWEP T
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Table 3 Effects of the rare earths on grain refinement of the

Mg-Al alloys
(e YRy T A Y A i
% R um RoFum ik
AZ61+2%Sm 100 50 [4]
AZ91+0.5%Gd 160 100 [5]
AZ80+1.0%Nd 440 125 [6]
AZ91+1.5%Sm+0.8%Ca 239 66 [33]
AZ91+0.5%Ce 108 42 [34]
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Fig. 3 HADDF-STEM images of distribution of the 8 ' phase
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Application and Research Progress of Rare Earth Elements in Casting
Magnesium Alloys

LI Hua—cheng"? FENG Zhi-jun"?, ZHAN Liang"?, HAO Jian—fei"?, LI Zhe-hua"? HE Hao"?
(1. Shenyang Zhuyan Science and Technology Limited Company, Shenyang 110022, Liaoning, China; 2. Shenyang Research
Institute of Foundry Co. Ltd., CAM, Shenyang 110022, Liaoning, China)

Abstract:

The technical properties, mechanical properties and heat resistance of cast magnesium alloys can be
significantly improved by adding rare earth elements. This paper systematically summarized the application
status and research progress of the rare earth elements in Mg-Al, Mg-Zn and Mg-RE casting alloys. It also
discussed the effect of rare earth elements on the microstructure and properties of the cast magnesium alloys
and the mechanism of action. The mechanical properties of the cast magnesium alloys with rare earth elements
and the strengthening mechanism of the rare earth elements were summarized. The development trend and
future application of high performance rare earth cast magnesium alloys were also prospected.

Key words:
rare earth element; mechanical properties; cast magnesium alloy; strengthening mechanism
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