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Abstract: Magnesium alloy is internationally recognized as one of the most potential lightweight materials. It is
known as the “green engineering metal of the 21st century”, and its outstanding structure weight reduction effect is
expected to solve the urgent lightweight problems of key equipment and major projects in China. In this paper, the
development of new magnesium alloys, the progress of new preparation and processing technologies of magnesium
alloys, and the applications of magnesium alloys in recent years are reviewed, and the shortcomings in the current
magnesium alloy field are summarized. Finally, the development focus and main tasks of magnesium alloys in the
future are prospected.
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Tab.1 Tensile properties of cast VW92 alloy under
different state at room temperature
B EIRE Biirsg B/ MPa | Ji IR3EEE/MPa | R/ %
HA5(F) 244 191 7.5
7 A5 (T4) 261 255 18.7
[t %5 -+ B 2L (T6) 357 284 9.7
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Tab.2 Tensile properties of cast VW92 alloy at elevated
temperature
g/ °C PrhLag EE/MPa Ji IR5E JE/MPa | KR/ %
100 314 289 10.5
200 305 271 14.5
300 195 175 19.5
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Fig.1 Room temperature tensile properties of cast VW92

alloy under different aging time
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Tab.3 Mechanical properties of high-strength magnesium alloys

y - DURR /| RS/ | g

I\ T (=R TENISY N
£ 4 ol B TR MPa MPa | %/%
Mg-10Gd-1Zn-0.5Zr | K ARBEH 1 , AL F T 25 460 °C X 12 h+200°C X 48 h 303 205 6.6
Mg-10Gd-2Y-1Zn-0.5Zr | /K ABLH55E , YL B T. 22 480 °C X 12 h=+200 °C X 12 h 351 252 10.2
Mg-12Gd-0.8Zn-0.4Zr | W IE5 1 , BV B T2 530 °C X 18 h+225°C X 8 h 348 — 2.6
Mg-10Gd-3Y-0.5Zr | ibAI#5 3k , 440 #E T2 525 °C X 12 h+250 °C X 12 h 325 — 5.0
B TE (BF R E 420 °C, $F R 21.8) 373 303 11.0

Mg-8.1Gd-4Y-1Zn

B TR (BF R E 420 °C, H IR HE 21.8) + 8 AR B (200 °C X 60 h) 461 395 6.0
Mg-9.2Gd-3.3Y-1.2Zn- PR (B R IR B 450 °CL 85 B 11) -+ B 2040 B (200 °C X 20~60 h) 476 345 6.8
0.9Mn P R (B FR TR 450 °C, 571K He 11) + B0 B8 200 °C X 20~60 h) 525 420 6.3
Mg-8.3Gd~4.2Y-1.47n- B R (B IR 450 °C, FF R 11) 388 282 16.4
1.1Mn P TR (B TR R 450 °C, 4K He 11) + BP0 B 200 °C X 100 h) 538 390 13.1
Mg-15Gd-1Zn-0.4Zr | 223 $BF I (B R IR % 490 °C #5370 °C, FFIE L 9) + B2 ab B (200 °C X 32 h) 524 465 4.0
Mg-8.2Gd-3.8Y-1.07n- | PR (FFIRIR B 450 °C, /% 1t 20) 447 393 16.0
0.47r P T (55 TR 3R 450 °C , B85 H 20) -+ 2R B 200 °C X 28 h) 514 466 14.0
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Tab.4 Process state and properties of high-plasticity magnesium alloys

T4 BEMEASETIZHRERER

S B T2k A BURISRE /MPa | JE R3S/ MPa | ZEMfIER/ %

AZ31 B, T4, H2% 0.95 mm a 254.3 157.6 16.68
AZ61+41.0Ce B atp — 166.9 16.50
AZ61 fickE F 9.9 pm atp 320.0 175.0 19.80
AZ81A T4 a 275.0 83.0 15.00
AZ91D T4 a 275.0 90.0 15.00
AZ91 SRR SE 9.9 pm atp 395.0 225.0 18.20
AM20 JE4% a-+pB-+MnAl/MnAl 210.0 90.0 20.00
AMS50A &5 a+p+MnAl,/MnAl; 230.0 125.0 15.00
AE42 JE 4% a+p+ Mg,Ce 244.0 110.0 17.00
AS41A,AS41B JE#5 a+p+Mg,Si 240.0 140.0 15.00
ZK60 IR 16 a-+MgZn 351.0 — 17.20
ZK60+0.94Y IR I 16 a+MgZn 386.5 — 15.00
T5 a+p3-+Mg,Nd 195.0 270.0 15.00

WE43A
T6 a+p-+MgNd 160.0 260.0 15.00
WE43A+0.427r T6 a+p+MgNd 253.0 — 25.00
B a+Mg,Nd 204.0 132.0 27.00
Mg-Nd-Zr BIE,T5 a+Mg,Nd 238.0 142.0 24.50
BE, T6 a+MgNd 249.0 102.0 20.60
KI1A F a 180.0 55.0 19.00
MBS iRk a+p(Mn) 250.0 170.0 18.00
Mg-8Li-1Al HE atpIk 131.0 — 35.00
Mg-8.7Li BB, 350 “CHF at A 132.0 93.0 52.00
Mg-10.6Li-1.57Al Wikt , T6 e S 117.0 100.0 40.00
FL 2 E-3 267.0 200.0 29.00

Mg-10.8Li-3.44A1-4.96Zn

AL B A RS 273.0 207.0 15.00
B, T7 RS 145.0 125.0 23.00

LA141
s p Ak 122.0 85.0 17.00
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Fig.2 Effects of solutes on pyramidal dislocation energy
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Fig.3 Tensile mechanical properties of high performance magnesium alloys
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Tab.5 Some new high-performance magnesium alloys developed by Chongqing University'®

A B HakFR AW B Al 58 B /M Pa T SRS i 2/ O
RS 4 Mg-X-Gd 200~250 50~63
RIBPE TR BE S 4 Mg-Zn-Zr-Nd(Er) 230~300 20~40
RN A A TE B 4 Mg-Mn-Al 280~330 20~23
T LR BG4 Mg-Zn-Mn-Sn 380~400 8~10
SR AR TR 4 Mg-Gd-Y-Zn 500~550 10~13
R S & Mg -Gd-Y-Zn 330~380 9~12
TS 4 Mg-Zn-Zr-Y-Ce 400~420 9~12
BRES 4 Mg-Li-Al-X 200~230 20~25
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Fig.4 Self-purification process of magnesium alloys melt with variable temperature
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