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Table 1 Some basic properties of unalloyed magnesium

. Relative
Atomic number

Crystal structure( 298 K)

atomic mass

Electrical resistivity

Thermal conductivity/ (Wem™ 'ek™ ")

(293 K)/ ( Q*m) 550 867

12 24.3050 Hexagonal

4.46%x 10" 8 156 146

Density(298 K) /

Melting point/ K Boiling point/ K

Elastic modulus( 298 K) /

Thermal expansion coefficient/ 10~ oK !

(kg*m™?) GPa 298 K 845 K
923.0%0.5 1363 1736 45 25.0 30.0
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Fig. 4 Unit cell crystal of magnesium
(a) —Atomic positions; (b) —Basal plane, a face plane and principal planes of [ 1510] zone

(¢) —Principal planes of [ IIOO] zone; (d) —Principal directions
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Table 2 Nominal composition, typical tensile properties and

characteristics of commercial wrought magnesium alloys

Nominal composition(mass fraction) / %

Designation Condition Oy.o/MPa  6,/MPa 8% Characteristics
Al Zn Mn Zr Th Li
Sheet, Plate F 70 200 4
Weldable, corrosion
M1 1.5 Extrusions F 130 230 4 resistant, low
strength allo
Forging F 105 200 4 e Y
Sheet, Plate O 120 240 11
Sheet, PlateH24 160 250 6  Medium strength alloy,
AZ31 3 1 0.3 weldable,
Extrusions F 130 230 4 good formability
Forging- ¥ 105 200 4
Extrusions I 180 260 4 .
AZ61 6.5 1 0.3 Weldabl}(:, l}lngh
Forging F 160 275 7 slrenptly alloy
AZ80 85 0.5 0.3 Forging- ¥ 200 290 6 High strength alloy
Sheet, Plate O 120 240 11
Sheet, PlateH24 165 250 Medium strength alloy,
/M21 2 1 . . ) good formability,
Extrusions ¥ 155 235 good el capeiy
Forging- I 125 200
LA141 1,2 0.2 14 Sheet, PlateT7 95 115 10 Ultrer light mass
ExtrusionsT5 210 295 8
M31 3 0.6 High strength
ForgingT5 205 290 7
Extrusions F 210 285 6
ZK61 6 0.8 ExtrusionsT5 240 305 High strength
Forging-T5 160 275 4
Sheet, Plate H24 170 230 4 Hich o
HK31 0.7 3.2 igh creep resistance
Extrusions T3 180 255 4 upie 624 K
ForgingT5 175 225 3
HM21 0.8 2 Sheet, Plate'T8 135 215 6 High creep resistance
up to 623 K
Sheet, PlateT81 180 255 4
) Extrusions F 120 215 7 High creep resistance
HZ11 0.6 0.6 0.8 623 K. weldabl
Forging F 130 230 6 upito , Weldanle

B, Mg Li G421 ks 048 4t e .
H AR BB 2% H 3% B2 /N T /K I Mg Li A 4, B v
FEMUR AL 2% B0 ook, R InCK KRS T8k
BERYEYE, Me7. 9% Li 3L & 4 HE AR AR TE
PERENESBIE . B 8 Fras i Mg Li & < M 2Ry i
e, 2 2 W LA141 A 42 (Mg 14% Li 1% Al) 52
A B A ST T G54 Ok S AR, B 1,35 g/ am®, HLOE
PEARTE e S0, N H TR s .

3.3 RERETHZSEHARIKR
R PR+ B R " LB S
SR DAEBE 5 < 1 1 RE AT B4R CRE JEE 1Y) 038 A 3

o DU G T 2T R AR EEA Sk A A
KB B 1) 5 1Bt 1950~ 1960 4F, M Dow
Chemical Co. K HS AR S5 A0 V20 g % ¥4 JI A1 1EAT
IR &K TAE; 2) 28 2 BB 1984 &4, H
Allied Signal 23 5] JF A& - VA ( PRC) A2 ) PR
B A AR L HA, 3% HEE TS AR T
HI ) A

P AR T 2mT DL B se AR AL R AR B
Bty 4x . Allied Signal A 73 I A ASEER =
FARA S A% T RS Mg-AFZn & EASSRS 25 B
SO M, AR MERE N B B B
Jik 58 BE 343 MPa, [ 45 )i ik 5 i 384 MPa, ) BR $t
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Fig. 10 Atomic radius of elements and favorable size factor with respect to magnesium

=3

M b oe AR P B T 5 R TR AR

AR Oe RO

Table 3 Relation of rare earth solubility in Mg with atomic radius and electronegativity

Element  Atomic radius, ri/nm L_r_\;m/% Electronegativity, Ei | Ei~ Exgl  Solid solubility/ % System

Mg 0.160 2 - 1.31 - -

Se 0.164 1 2.4 1.36 0. 05 15. 90 Peritectic
Y 0.180 3 12.7 1.22 0. 09 3.75 Eutectic
La 0.187 7 17.3 1.10 0.21 0. 54 Eutectic
Ce 0.182 4 14.0 112 0.19 0. 10 Eutectic
Nd 0.182 1 13.8 114 0.17 1.00 Eutectic
Pr 0.182 8 14.3 113 0.18 0. 19 Eutectic
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Research, development and application of wrought magnesium alloys

YU Kun, LI Werrxian, WANG Rrchu, MA Zheng- qing
(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The properties and applications of wrought magnesium alloy were reviewed. The research and development of wrought magnesium

alloys, including some new technique such as rapid solidification processing, were introduced. The theory of alloy formation and effects of alloy

elements, especially rare earth elements, were discussed. A high strength , good ductility and various properties of magnesium alloys can be

obtained through the combination of plastic deformation and heat treatment. The wrought magnesium alloy will be a hopeful and important com-

mercial light structural material in the 21st century.

Key words: wrought magnesium alloy; plastic deformation; rare earth
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