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[ABSTRACT]

attractive structural and functional materials for the automotive, aerospace, and defense industries. However, its industrial

Magnesium-lithium alloy, lightweight metal with high specific strength and ductility, is one of the most

applications are severely limited by its low strength, and low modulus. Hence, the preparation and processing (alloying,
casting, heat-treatment and compounding), and research progress of various types of high-strength, and high-modulus
casting Mg—Li alloys were summarized in this paper, which provides new ideas for researchers to develop high-strength
and high-modulus Mg-Li alloys. Meanwhile, the advantages and limitation of preparation processes of different types were
discussed, and the future development prospect and research direction were proposed. Finally, the development direction of
the high-strength and high-modulus casting magnesium-lithium alloy is concluded.
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Table 1 Advantages and disadvantages of 4 casting technologies of gravity casting, die casting, rapid solidification, and squeeze casting
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Fig.2 Schematics of different typs of die castings'
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BB FYERE R, A BE AL B S R v B
G4 Li M A A THEEE, &l N g SR b
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Table 2 Mechanical properties of Mg—Li alloy containing rare earth (RE) elements

2= s L2
Mg-8Li-4Zn—1Gd™! b
Mg-8Gd-6Li-2Y—1Zn"*" I
Mg-9Li-3Al-1Sn-1Y"” Witk
Mg-10Li-3A1-3Zn-0.5Y" Piti
Mg-14Li-1A1-0.1Yb™ i
Mg-14Li-1A1-0.1Yb™ I IEEL
Mg—8Li-1A1-0.6Y-0.6Ce™*” FLH
Mg-8Li-1A1-0.6Y-0.6Ce"™” L
Mg-10Li-5Zn—0.5Er"* i
Mg-10Li-3A1-3Zn—0.22Si"” Pabpp
Mg-9Li—2A1-0.5Sc"" B / B RS
Mg-8Li-3A1-28n"” Priti
Mg-8Li-3A1-2Zn-0.5Nd"™” i
Mg-5Li-3A1-2Zn-0.8Sn-1.2Y"" i
Mg-5Li-3A1-2Zn-0.7La,0;," P
Mg—2.76Li-3A1-2.6Zn-0.39Y"" Z s /L

x3 ABIRRNEGEESENENES
Table 3 Elastic modulus of Mg-Li alloy containing RE elements

2R
Mg-8Li-4Y—2Er—27Zn—0.6Z1""
Mg-7Al-5Li-5Y-2Zn""
Mg-9Li-7Al-1Sn""
Mg-9Li-7Al-1Sn-1Zn""
Mg-8Gd-4Y-Nd-Zr-Si®”
Mg-12Gd—1Zn-0.5Zr-0.5Ag—6Al-5Li"*"

Mg-2Y-1Pb*!

SiC. B,C. ALY .Mg,Si. ZrO,, BN, SiO, ., MoS, % 1 3% 4
JiEoR T s SR AR R A PR

Whalen 25 3 3 3y K 16 4 7% B 9 1 4 T Mg
14Li-1.5A1-B (LA141B ) SRR IS S p0KL . BliZE BT
ASEIHGI, Me-Li A PPRHA R B 2P, 4l
ok 30% B, HLg MR A X LA141 (50.2 GPa) 27+
T 101.39%. #* 5 E 7~ T Mg-B il Mg-Li-B (LA141)
AR YRR RE

Gonzalez-Doncel 25 " | S 16 4 B AR H1 45 T W
MHEER G 4 5 A& MR (Mg-9Li-5B,C ). 5 ik #1

Jif IR /M Pa BiPiE %/ MPa FEAH/%
1547 197.0 124
202.2 2432 10.7
118.0 148.0 21.0
220.1 234.6 6.2

— 197.0 12.3
— 241.0 31.1
— 219.0 35.0
245.0 280.0 13.8
198.0 223.0 14.7
203.0 253.0 27.0
— 205.0 150.0
218.0 259.0 19.0
180.0 215.0 212
166.2 228.6 14.8
229.0 280.0 —
207.0 275.0 28.0
& T2 PR B /GPa
PAbHE + 5L 48.9
i 529
AL B + TN T 58.8
AL B + FAHLARN T 59.6
Hab3 51.0
it 52.0
it 46.3

(Mg-9Li ) #iLt, Mg-9Li-5B,C ki & & #1kHEAT B 5
H =R 1A ERE  H A R 45 GPa BN E 49 GPa.
FEIHKF Li,0 il B,C tLEWINIATAE

Yu A5 1 S A SR N S R AR 2 A ST T
Mg—xLi (x=6%.5% .8% .11%, i & 5350 & 4 & MgO/
Mg,Si J0hi & A R 127 P RE A R R 5 B AN
MR T IR R, 24 M- 1L A4 R RIn T 10%
MgO/Mg,Si, HAZ A A RH F PR i 25 10, A XS S 4
(354 GPa) #4011 75.14%.

Zhang % " IEEAMEHREINT ALY B8 SiC ki,
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Table 4 Physical properties of various typical enhanced phase particles

. B/ oyl AR
i 4
WA (g/em’) C GPa
Sic® 3.21 2700 480
B,C* 2.52 2450 360~460
ALO,™ 3.98 2050 410
Sio,F 2.66 1650 73
7r0, 5.89 2680 132
AINP? 3.25 2300 350
BNF? 2.25 3000 90
Mg,Si'*! 1.99 1085 120
ALY™ 3.93 1458 158

%5 Mg-B A Mg-Li-B SAHBNEILEE
Table 5 Physical properties of Mg—B and Mg-Li-B composites'™

ik B/ I/ PR/ | o), (Compression)/

% (g/em’) GPa MPa

Mg 0 1.75 432 187
Mg 25 1.87 79.2 240
LAl41 0 1.53 50.2 180
LA141 10 1.64 68.1 214
LA141 20 1.75 79.3 220
LA141 30 1.77 101.1 244

TIPSR 45 T Me—14Li-3A1 (LA143 ) 3258 541k
(LA143/ALY F1 LA143/SiC ), BF5Y T vk / SR X &2
HIEHAEZ 455, 2 A R AR TSR (LA143)
B, L HE LA143/ALY & A 418 (55.0 GPa) & F
LA143/SiC Z-45#E (502 GPa ), % FE 2t T4 8]
&Y SRR Y E AR PO T B0k, [FIRERY, Li
A 8 e BT A E] B S5, IR TR AN ALY R 5
Mg-Li JEE ARG T4 R A B )
FESERLIL S A PRk, AR PIURLIG sBE L0 A5 M )
FIHE A5 B B AT s BUROR & | 15 ik 5
BERRIL 2 [R]85 1) BT 45 A AR R BE L 5 5 R
B4 S T S L PR AT T 52 B M RE PR B 5 9 K 1 5l 1A 7 2
RHAEE AR ORI S5 G: . REBEEEILE &
Ao Ak s o i ARG TR b 2 | TR e A A 1k
o S S T B Z MG AT B, R, A T 25
PETHEEHRILAE A AR B PERE , ARSI 58 N7 4 TR e 8B
B 45 T2 FNBASRAR TR ABIFFT BE I A2 A B4Rk 1K) S
SR A AL P 412 A A B R AR SRR L B A A

100 Wiz hEE AR - 20254F 55684 55 810]

BHTEIRAESE DT, DRI SR SR G ERE . TT K
R L ) 2 T 917 47 1 A B T B 5 4 S R B BRI
TR 65 b, S B 22 bR £ RN THOR B 445,
R PR B LR DL SR A B TR BRSPS
il R R B S A

2 mEmRHFEREAEMEAN S
2.1 MEMRIEEGE

Bl 02 MR DA R B iR i M % e, g i A il
S R RATR A B bR, AiZs IR S FSE e ik
A BB SRR R s R A 4 B
S B LR A HERET T H LS AR 1.35~1.7 glem’, L
BRALGA A 47T LU RN S LR AT 2 0 14
F i, DA ARAS Ml mbLsh . AR b PRI TR
ML AR DL R A

TE 1960— 1967 4F, i v Ay 15 5 3 5 K 25 24 | Fil
IBM H & T Saturn-V % H ki . Stern—V i X CHLH
PG A (U B B e REAR S ) 17,
AHXFFRRIE S5, TR E B A & I R R A5 300, 2008 4
A-E SN A SR RN B R DR T3
RUSEARG S ARWE R A5 FHELL, FEAR T O 4k (T
B FR/NT 40 kg )75 2017 4R R EEWM M BFFE BT K
B B 4 T HTE T DU TRESL B JC AL [ 5
RIS AP, B AR & SRR T 46%.

PG R AR R, mR m A S S R R &
FUaR R | LU I RE LR wei L P 0 B e e P 4 T et
BOR L Blhn, EE R AMX-30 #1755 CN105F1 %Y 105mm
SR S EIIPERA TS 4 ZEMREA SN
TR RN K S Sl e 2 B B

{EE:, AR BRI A 4 X i I e B AIC L B 42
R TP RS A0 TR 2, FEO R R AT
BB At S A s A BE R LR SRR R
Jr 2SS A SR THEEH & 4 i B RS i 55 1A fE
2.2 3C&uE

PARAL 15 BB AR AR &, St i 77 il i 2%
SRR SN N 7 = N = 1= R 718 [ AN
b R NS A RO T 1) K, Bl T e
MIFE LA R s i B Pob o (oA Ly
A5 F RS . TSN & ke,
i e e A R A BN S A R R AR AL B AR L
A 3C SR LA TR AT S . AR ERRA FIT
i Mg-15Li-1.5Pb HF B4 A4 (R 1.36 g/em’ ),
Tl & R A B 7= dh U 2017 4F, R i
Swifts HEMEEICARA T LRSS E RS
& A 970 g, SRR 14.9 mm!™ W& 3 fiis .
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REL S DREL il Ge i AR 55 51 48R 48 B R GS
Fa RN A s, A& 4 PR  BEEG 4 70 TR 2 A0
HA A 2 S zs [a) P
2.4 HAthémis

BRERA A DI RE A R CEEER L i M BHAE ) B
HEKWE R E, FEEE A R8E 8 Mg-H L&)
(MgH, ), A i /80N 7.6% W E e A 5w, N2,
BT R — PR A AR, A A RN 11.5%, iUEE
B & REA TR ESMHEM R P, "SRR T
1 kg H, ZEANRI T s Abd b i R R 2 i Lo g 7 il
1 kg S FEARMESR T IR 11200 L, 46 % 15
MPa 35 MPa 5§, 70 MPa A {AFIAI /N 76.9 L 435 L
8¢ 26.3 L; TEMALZCIRAE TR 20 K BHAFR AT F— 20
W/NE 141 Lo 5E R R4 ARG L S A0 L, &7
B S s AR NS 2, B 1 kg RSN
F,LaNisHg 9.6 L,MgH, }1 9.1 L. il WL K42 | 2o |

\
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Fig.3 Acer Hummingbird Swift5 light luxury touch notebook
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prepared using Mg-Li alloy
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Fig.4 Application of Mg-Li alloy in automotive field
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Xif o H AT S ARG, AT B BE R A a huhi o —
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