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o AP T B2 R AxE zy 92238 1 EA4E zv zoE &9 k. o]9] AE22
& EA4S 27 |k o] A% FFL AR AEA4l, AE42, AE43, AE52X2 5 d@¢| Mg-Al
el o] MRy, QH21EF] A% -Mn7| 21&el 7ol AlgEoiA o Uk, L
T UF-E EFSE X @3 ol osjr] 3 & Mg-AlAl &52ol= Mg-Zn@sol thalA
AL @ NLEMNS AL S Q) 7Aool =11 = gAY e AT 2 A7t JYgHT
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SFFL TG ol == 2 2 1.8 F3 @4 I 94 A3
H N2 gFozA AdE Mg-Y-Nd-Zr 49 H7t gkl thE Aot F2 o)Fo]
Ale] WEb = MSR$=7} B wdle 953k 118 1 Ay Mg-Zndad £8 Hrbstg e o 4%
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7he) A W= 1.3g /eno] HojA] @A) s
T7F Har A= ALl gl oF 1/29 Ex7}
@}, w2t 71€9 Mg-Al-X, Mg-Zn-X A &
R & ¥} v e] Ao A 4 Qi
3 g Fo] 10wt% °]4 H7IsEH BCC +29
g 3oz WA ©o}, ofelgt Ao Wl
2 9 viadlg A7 HCP #+&2=2 QIs Wit
7HEAde EFS FUider MdE 4 Sl
olglst AW FFozxA Mg-Li-Al A &&F
o] 7} FEE a1 ) o] Fe2 1960 dt)el
NASA7} F4lo] Hol &7 AXPAEZTH
A9, 28 223 mAd GOz A+ 7Eo]
F215]o] LA91(Mg-9Li-1Al), LA141A(Mg-14
Li-1Al), LAZ933(Mg-9Li-3Al-3Zn) £¢] 2 &3
o] MEHAUT. olF 24 F Mg-Li 552>
MEEA] e#EHAL L 7]E vfadlEgy 59
o] A A% YAlA, 1L 775 @ ) creep
el oz ool Ut Algtso] gt
olof] thalA HTe A3 FAMe A AE7E9

vl goll HAHE F5 U4 dE (L, ¥X:0 Hhgdof] gl A" Eo] A= Q). Al 3,4
1. Wariadie &5 e
Alloy Year of Nominal composition(%)* YS UTS E
introduction Zn RE Th Ag Y MPa MPa %
ZRE1-T5 1950 2.2 2.7 100 150 3
ZT1-T5 1955 2.2 3.0 05 200 3
MTZ-T6 1955 3.0 95 200 3
QE22-T6 1961 2.0** 2.5 180 205 2
WE54-T6 1985 3.0™ 5.5 185 255 3
*RE FEL 050.7% Zre FHAL AL

¥ Nd rich rare metals
** Nd and heavy rare matals

B2, 273% MgLi-Al g5 A2
Alloy Density  0.2% YS UTS E Specific UTS
(g /cm?) (MPa) (MPa) (%) (MPa.cm? /g)
Mg-OLi-1A] * 1.444 167 181 27.7 125
Mg-9Li-3A1 * 1.467 226 260 10.2 177
Mg-9L1-5A] * 1.482 216 268 9.0 181
LA141A-T7 1.350 137 154 10.0 114

* Annealed 350C, 1 Hr
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Part % Porosity

..-..... Tensile Bar | 3.2
---Tensile Bar 1.7
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#5. vladlg ol tist 24 FEe e Mg v 1§
Technique Product Alloy Effect
(1) Spray or droplet
Gas atomization Powder Representative Improved mechanical properties in
engng. alloys extrusions
Rotary (spin-disc) Powder ZK60B,ZEG?2 Increased compressive yield
atornization /Shot strength
Rotation electrode  Shot ZK60A Increased tensile and impact
- strength
Gun quench Splat Mg-12 to 23Al* Solid solubility extenéion
Mg-14 to 18 Sn* . Net fcc phase
Mg-16 to 23 Pb*
Catapult quench Splat Mg-1 to 6Mn* Solid solubility extension
Mg-0.4 to 1.5Zr*
Two-piston Splat Representative engng. Microstructural refinement

(2) Continuous chill casting

and novel alloys

Mg-Al-Zn plus Si/Mn

Mg-9Li*Tplus Si or Ce.

Chill-block Ribbon or Mg-30at%Zn
melt-spinning Strip
or Si/RE
Twin-roll quench Flake
Melt-overflow Strip AMG0
(3) Melt-in-situ
Laser or electron Treated  ZK60
beam surface melting Surface MAZ21

Enhanced hardening

Metallic glass formation
Increased strength and corrosion
resistance

Increased strength at elevated T
Cost lower than rolled Mg foils

Microtructural change
Improved corrosion resistance

*at.% + wt.%

shst 54 A9 g
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Volumetric feeder

Mold >
a4 .A-‘ “‘- .
/ Argon atmosphere N

: ol : Thrust beating
Heating zone ‘ /

"D
\ \ﬁ :
Non-retum valve
Shear from screw rotation

/ High speed shot system

Thixo extrudate Rotary drive
Noxsle acumulation $80°C Barrel
a2t 7 utadler 5 Thixotropic injection molding
6. vidlg AY)AE
END USE CASTEGORIES 1986 1990
Aluminum Alloying 128 132
Nodular Iron 11 | 13
Desulfurization 23 33
Chemical /Reduction 27 27
Pressure Die Casting 8 10
Structural 8 10
Other 6 )
Total 238 272
Part Name Lbs Primary Reasons for $*
(x 1000) Competitive Magnesium
Material
Trasfer Case 4500 Al  Weight Savings P
Brake /Clutch Brackets 4230 Steel Weight Savings C
EGR Valve 460 Al Weight Savings C
Air /Fuel Covers 430 Al Weight Savings C
Wiper Hosing 370 Zn Weight Savings C
Steering Columm Internal 360 Zn Weight Savings C
Side Mirror Bracket 190 | Al Weight Savings C
Valve Covers 130 Steel Styling P
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Engine Grill 110 Al Weight Savings P
Steering Columm Shroud 100 Plastic Durability P
Oil Filter Adaptor 100 Al Weight Savings C
Ashtray Door 90 Plastic Durability P

* C=Competitive (no cost premium for magnesium part)

P=Premum
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