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(National Engineering Research Center of Light Alloy Net Forming, School of Material Science and

Engineering, Shanghai Jiaotong University)

Abstract: Magnesium(Mg) alloys exhibit the characteristics of light weight. high specific strength and stiffness,

abundant reserves, and easily recyclable, which becomes a research hotspot in the context of carbon peaking and

carbon neutrality. Nevertheless, the poor mechanical properties and corrosion resistance restrict the wider applica-

tion of Mg alloys. The superior resources of Mg and high abundance rare earth were integrated, and fruitful inves-

tigations on the structural and functional properties of Mg alloys containing high abundance rare earth were con-

ducted in recent years. The influence of high abundance rare earths(Y, Sm, Ce, and La) on the microstructure,

mechanical properties, corrosion properties, and thermal conductivities of Mg alloys as well as research progress

were primarily reviewed, and the urgent issues as well as future direction of in-depth research for Mg alloys con-

taining high abundance rare earths were proposed.
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Tab.1 Mechanical properties and strengthening mechanism of Mg alloys containing Y
G R R/ C J IR 5 JE / MPa L5 B/ MPa 2/ % FEHLH
Mg-0.5Sn-0.3Y HHES EiR 141 288 30.3 i KL 4 A 5tk AL
Mg-0.55n-2Y BHES gt 132 299 - 43 HORN R4 AL SR 1k
Mg-0.58n-2Y BIES 250 110 213 - 53 ORI fb L 20 £k 58 AL
Mg-0.58n-3.5Y BFIES EiR 165 297 - 53 HIOF fb L 200 £6 58 AL
Mg-0.58n-3.5Y BES 250 151 223 - A3 IR & kL 40 1k 5 Ak
Mg-14Gd-2Y-1Zn-0.5Mn HE-TS =ik 448 520 3.5 Stokz 4 1k 5 1k
Mg-14Gd-2Y-1Zn-0.5Mn BIE-T5 250 322 344 18.8 it L 4 Ak 58 4k
Mg-2Y-3Gd-2Nd-0.5Zn-0.5Zr TS iR 198 281.7 11.1 PLVE TR 1L
Mg-2Y-3Gd-2Nd-0.5Zn-0.5Zr BA-TS 250 171.6 216.7 16.1 JLVE R AL
Mg-4Gd-1Y-1Zn-0.5Ca-1Zr % E$! 93.1 204.2 12.5 UTE I KL 40 Ak 3 Ak
Mg-4Gd-3Y-1Zn-0.5Ca-1Zr % ] 104.6 212.6 10.1 TUTE N L2 Ak s 1k
Mg-4Gd-5Y-1Zn-0.5Ca-1Zr %A = i 112.7 215.3 8.4 T VE FH &R RE 20 L 5R 1k
Mg-10Gd-0.2Zn-1Y-0.4Zr HA-T5 EiR 233 370 4.8 ULVE AL
Mg-5Y ECAP R 273.9 306.4 23.9 s A 1 A 5 £k A [ 9 5k Ak
Mg-9.8Y-6.6Ni BFIES EiR 502 542 4.5 0 VE F ik RL 2 5 Ak
Mg-3.7Y-2.5Ni BER = i 390 415 9.2 T TE 5k L 2 Ak 5 1k
Mg-6.7Y-4.3Ni BER = 465 510 7.2 YLVE 3 Ak
Mg-4Li-3A1-0.5Y B E$! - 259 22.8 TUVE | [ F R 20 1658 1k
Mg-4Li-3Al-1.5Y BrEE =ik - 248 27.1 YUVE « [ 75 0 ik 40 1k 5 Ak
Mg-5Li-3A1-2Zn-0.8Sn-1.2Y A ESi 166.2 228.6 14.8 i 41 A 58 Ak A DT BE iR AL
Mg-8Li-1Al-0.6Y-0.6Ce HL & Egi) 278.7 15.0 B 43 HIOR AR 240 16 5 Ak
Mg-9Li-3Al-2Y BES EiR 187 239 43.8 TUHE A b kr 2m Ak i 1k
Mg-4Al-2Sn-1Y-0.4Mn B EiR 242 318 13.3 S 4 Ak B AL
Mg-4 Al-2Sn-0.5Y-0.4Mn FIES e 223 307 14.5 AR A Ak 5 1k
Mg-1AL-3Y S iR 163 252 13.2 3 R it L 2 Ak 5 Ak
Mg-1Al-5Y BES iR 150 316 17 A3 BRI i bz 20 Ak 5 L
Mg-1Al-8Y FES = i 174 288 20 43 TR & L2 A SR 1k
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Fig.3 HAADF-STEM images and EDS analysis of GB segregation of Mg-0.75Zn-0.35Ca-0.35Mn-0.15Sm alloys!"
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