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Abstract: The vacuum induction melting furnace was used to melt the Mg-Li alloys under the protection of argon
atmosphere. Three kinds of Mg-Li binary alloys, single a-Mg phase alloy, single S-Li phase alloy and the dual-phase
alloy are obtained. The optical microscope (OM), X-ray diffractometer (XRD), scanning electron microscope (SEM),
tensile properties test, amplitude-damping test and temperature-damping test were used to analyze the mechanical
properties and the damping capacity of Mg-Li alloys with different phases were studied. The results show that the
increase of Li content changes the phases of the alloy, and also plays an important role in the grain refinement which can
effectively improve the yield strength. The BCC-structured S-Li phase improves the critical stain amplitude and the
damping capacity of Mg-Li alloys, and the dual-phase Mg-Li alloy has the best tensile strength and elongation. The new
damping mechanism of Mg-Li alloy is superposed by the dislocation gliding at low temperature, grain boundary sliding
at high temperature and the lattice distortion.
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Table 1 Chemical composition of Mg-xLi alloys in different

phases
Mass fraction/%
Alloy
Mg Li Fe Ti Cu Ni
ML1 99.10 0.88 0 0 0 0

ML2 9291 697 003 003 003 0.03
ML3 87.24 1254 0.05 0.05 0.05 0.05

RSN IAR S o AW R 2 A B A T 41 21
ML, B sE R CMT—5105 S LI He 1 7 g S
K HLREAT, P 0.78 mm/min; F kR <
J 10 mmX3 mmX1.5 mm. FEJE Pk BE N R
DMA-TA-Q800 ZAHUI M AT, BHJEAE SR
/INRSER 40 mm X5 mm X 1.2 mmo

2 HER59H

2.1 EEHHIAR

Bl 1 s A FAHS S MgxLi B4806% W
BE P42, B 1 AEL, ML S48t
WAL T R I AR AR ML2 5 42 1R R ML
N2, HEeW Ba BEAPRAHEST AR ML3 &
SR BN T RS G 4. 4518 2 1 XRD
YA T8 RATLAE ), MLL K #— a-Mg M4

B 1 MgxLi G4&Mmas
Fig. 1 Microstructures of Mg-xLi alloys: (a) ML1; (b) ML2;
(c) ML3
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Fig. 2 XRD patterns of as-cast Mg-xLi alloys in different

phases
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Strain, &/%
3 ML1. ML2. ML3 & <IN A HRIE—R e PEig gk
Fig. 3 Strain amplitude—damping capacity curves of as-cast
MLI1, ML2 and ML3 (=1 Hz, =35 C)
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Fig. 4 G—L plot of as-cast ML1, ML2 and ML3 alloys
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Fig. 5 Temperature—damping capacity curves of as-cast
MLI1, ML2 and ML3 alloys (¢=10 um, v=5 ‘C/min, /=1 Hz)
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Fig. 6 Mechanical properties of as-cast ML1, ML2 and ML3
alloys
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