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Table 1. Characteristics of aIonmg glement in magnesium

AES 28 Mge 14E7 2 gEd47)
B}l 48 B9 Mgl U@ A9 Ho) g
118at% A=W Lit 17at%, Age 38at%, Zn&
33at%, Y& 38at% F°| Bl o] Zo] ¥ ¥F
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FEYsE 2olx gk Mgdl AL Zn, Mng 3
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e o] 43 g4 -4 T AE 2 WY
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A A £ e, 7HE $2% approachs
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Max Sohd Solubllxty

38 Mg..Ys
01 MgNd
009 Mg.Pr
118 MguAhz
104 Mg.Zr
0.99%6 o—Mn
0.0028 MgSi
33 Mg:Zns
0.00043 a—Fe
Low MgCo.
<0.04 MgNi
335 Mg;Sn
0.003 Mg.Ge
<0.04 Mg;Sh
0.013 Mg.Cu

Electrochemical
. Potential(V,
—2375
>620 —237
>640 —2.246
>602 -22
462 —1.706
- —-143*
- -1.029
1085 —084*
350 —0.763
- —0409(Fe*?
—0.036(Fe*)
>970 —028
>760 . =023
778 1 —01364
11174 . 0.12*
1245 0.1
568 - 0.340(Cu*?
0522(Cu*)

*MO,+4H" +4e M +2H,0
**M,0s+6H" +6e”>2M +3H,0
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Table 2. Nominal composition, typical tensile properties and characteristics of selected
magnesium alloys

Nominal b ; Tensile properties
Appli- |ASTM | British| composition 02% | Tensile | Elong-
cation | desig- | desig- , Condition | proof {strength| ati Characteristics
nation | nation ‘ stress | (MPA)
MPa) | .
As-sand 75 Good room tempe
Cast strength and ductility
Té6 100 230 3
As-sand 80 140 3 | Tough, leak-tight castings
cast With 00015 Be used
T4 80 220 5 |[for pressure diecastings
As-sand 95 135 2 | General purpose
cast alloy used for sand
T4 80 230 4 |and die castings
Té6 120 200 3
As-chill 100 170 2
cast
T4 80 215 5
T6 120 215 2
T5 140 235 5 | Sand castings, good
room temperature
strength and ductility

WE54 Mg—3Nd—-5.25Y Té6 200 285 | "2 |High strength and
good corrosion
: resistance
AM503) — | - 15 | — |Sheet, 70 200 .4 |Low to medium strength
o alloy, weldable, corrosion
Extrusions | 130 230 4 |resistant
AZ31 | 3 1 03 = |Sheet, 120 240 11 | Medium-strength
. (020 alloy, weldable,
min) H24 160 250 6 | good formability
Extrusions | 130 230 4
Forgings 105 200 4
AZM | 65 1 03 | — |Extrusions| 180 260 7 | High-strength
' (015 alloy, weldable
min) Forgings 160 275 7
AZ80 | 85 | 05 | 02 =~ |Forgings 200 290 6 | High-strength
(012 Té alloy
min)
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Table 3. Chemical composition and mechanical properties of RS & conventional Mg-based alloys

Designation Allgy composition Density | Yield strength Ultimate Elongation K,
‘ - (wt%) (g em™ (MPa) | tensile strength (%) (MPa m*®
— - (MPa)
EA65RS | 0A1—5.0Zn—59Y 194 460 515 50 -
EA55RS Mg—5.1A1-5.0Zn—49Nd 14 425 475 140 10
EA55RS® .| Mg—5.1A1—5.0Zn—49Nd 185 360 435 150 17
AZ91HP Mg—8.7A1—05Zn—02Mn° 181 131 276 50 30
ZK60A | Mg—54Zn—0772¢ 183 303 365 110 -

‘After an annealing treatment.
*Commercial ingot metallurgy alloys.

Table 4. Properties of RS extrusions obtained in different techniques : *lubricated direct ; **indirect ;

* k¥

cycles and toughness in short bar tests(Kc) in the conventional L-T direction.

non lubricated direct. The fatigue strength was evaluated in rotating beam tests at 107

Test Temperature,

T

Alloys Extrusion YS UTs Fatigue | Toughness [ Weight
size(mm) (MPa) (MPa) e(%) strength | (MPay/m) |  loss
. , (MPa) (mod)
AZ61 010 416 486 9 04
48X25** 296 379 1 148 19
AZ91+2Ca ¢10* 405 466 95 01
; 48X15** 346 416 165 165 23
Mg—9Al—6.5Ca ¢10* - 542 575 46 03
3Zn—0.6Mn 48X15** 415 456 5 169 59
Mg—5A1—4Ca o12*** 464 475 45
0.7Zn—1.8MM |
Mg—5A1-25Ca—3Sr| ¢10* 545 562 33 03
AZ91+2S5r 1 ¢10° 408 467 17 03
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Fig.2 A comparison of elevated temperature properties of as-extruded RS Mg-Al-Zn-RE alloys with
commercial ingot cast magnesium alloys* (a) tensile strength (b) ductility.
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Fig.3 Effect of strain rate on the tensile properties of EAG5R RS
extrusions (a) tensile strength (b) ductility.
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- Extrusion
Speed

”Table 5. Tensile properties of as-forged EASDBB RS extrusio
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