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Table 1 Chemical reactions of Mg and Li at high
temperature!'>™"!
Element Chemical reaction AG/(kJ-mol ™)
4Li+0,=2Li,0 —988.4
4Li+CO,=Li,0+C —592.8
Li,0+C0O,=Li,COs +98.4
Li 2Li+H,0=Li,0+H, —290.7
4Li+H,0=Li,0+2LiH —345.2
2Li+H,0=LiOH+LiH —185.1
4Li+Li,CO;=3Li,0+C —494 .4
4LiH+0,=2Li,0+H, —879.5
2Mg+0,=2MgO —1029.0
Mg+H,0=MgO+H, —309.8
Mg 2Mg+CO,=2Mg + C -
3Mg+N,=Mg;N, —401.0
Mg+F,=—2MgF —983.0
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5 Li,0 1 P-B L3518 0.81 1 0.57, BI4&4)%E
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Table 2 Physics properties and Pilling-Bedworth ratios

(Rp.5) of reaction products on Mg-Li alloys'""

Product Melting point/’C  Density/(g-cm ) Rpp

LiH 680 0.82 0.75
Li,O 1567 2.01 0.57
LiOH 471 1.45 1.26
Li,CO; 720 2.11 1.35
MgO 2852 3.58 0.81
ALO; 2054 3.50 1.28
CaO 2572 3.35 0.64
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Macroscopic Microscopic

Bl 1 ARG Rl I R R 00 K %ok 82 IR O T 35
Fig. 1 Macroscopic((a), (c), (e), (g)) and microscopic((b), (d), (f), (h)) morphologies of melting magnesium surface films
under different protective atmospheres: (a), (b) 1% SF6 in CO,, 30 min; (c), (d) 0.1% SO, in air, 30 min; (e), (f) 1% SO, in

CO,, 30 min; (g), (h) Pure CO,, 30 min
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Fig. 2 Change of component concentrations of film with
SF¢ volume fraction exposured at 973 K for 10 min
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Fig. 3 True stress—true strain curves of LZ8X alloys: (a) As-cast; (b) 85% cold-rolled LZ8X alloys, bar chart showing their

tensile properties; (c) As-cast; (d) 85% cold rolled
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Fig. 4 Formation mechanism of alloy oxide film
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Table 3 Impurities and source channels in Mg-Li alloys

[1, 47-49]

Type Main constituents

Source

Nitrogen oxides: MgO, Mg;N,, Li,O, LizN, etc.

Non-metallic

Halides: LiCl, LiF, MgCl,, MgF,, etc.

inclusion Carbides: Al,Cs, CaC, etc. Melting, oxidized alloys, iron
Sulfides: MgS, MgSO,, etc. removal and deterioration,
. Metallic compounds: MnAlg, Fe,Si, Fe,B, Fe;Al, Fe;Si, Mn;Si, casting
Metallic : ' :
inclusion FesSi;, Mn;sSi;, Mg,Si, etc.
Harmful elements: Fe, Ni, Cu, Co, Na, K, etc.
Dissolved gas H, Fluxes or materials affected by

moisture
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BAG SR MERELS T 255 MPa, RN
LiBr (%] LR R A R BEA A 130 MPa, =R R H
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Table 4 Main components, properties and purification mechanism of flux

Components Density/(g-cm °) Purification mechanism
LiCl 1.070 ) ] o )
LiE 5653 Main component: wetting melt and causing inclusions to aggregate
LiBr 3.464 Increasing flux density and viscosity, which is conducive to separation from melt
CaF, 3180 Viscosity and density of flux are augmented.

Element Ca can improve the flame retardant of the melt

Paast
5 LAl4l B 6&RMAR G
Fig. 5 Metallographs of as-cast LAl4lalloy: (a) With
LiBr; (b) With CaF,; (c) Without addition

4 BB

B &N RSB AR, ERER
BHIE S AT I EE A E, T S S

FkBHE A ST AT, T H R T
300 kg 2 = i R A SRR CHE T 2. (HAK
WRE, HETBEEG S MIA AR ORI R0 T 210
LA T, A i R BB S5 B 1) | £ 1K
SRR TSP B o BRSSO, SRR T8RS
SR T2 LS EAE LU = AT T

1) IR B A &R T 25T, 800 5k
(e 5 Je M = A, ARUE BT 4558 I = A e
P

2) WRL IR TEEA 4 1A IE 78 T
2 WS IEF L, EH TS E
RIS T 25, st 7t 2 Mgl o7 A S5 A
HEETTE, NI R R T U A 2, Al
AN T PSS TR, PR — b 15 B = R ) 15
7 e

3) PhRIE T B & SIE R W a IE 7E, IR
A RGHIR BB A SR RALE S SUE K
W RER, ARG RSN, NEHEE4E
(7= A T % o

21 A BHIREHLCZ H 25380, 1F RSP
B2 BN Skt TR AR B R A 4 B T A%
RN o ARSTEEHLA ST 5T, 70T FXT HL %
SRS R OOV SE T B FU I R, A A A
B ISR, RS SRR
TolbAA 7=, &Gt 2 KRS A T %
R RS EAM RIS .
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Research status and prospect of
Mg-Li alloys melt protection and purification

XU Shi-hao, WEN Lu, PENG Xiang, LIU Wen-cai, WU Guo-hua, DING Wen-jiang

(National Engineering Research Center of Light Alloy Net Forming, School of Materials Science and Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Under the increasingly urgent situation of industrial lightweighting, magnesium-lithium alloys, as the
lightest metal structural materials, not only have a weak texture tendency, good low-temperature mechanical
processability, but also have the green characteristics of recyclability, and have broad application prospects.
However, the complicated melt protection process and the lack of melt purification technology related to the
preparation of large-volume high-quality Mg-Li alloy are one of the key factors restricting its large-scale
application. This paper introduces the research progress of Mg-Li alloys melt protection and purification at home
and abroad, discusses the mechanisms of gas protection, flux protection and purification. We prospect the future
technological development direction of Mg-Li alloys melt protection and purification as well.
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