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Table 1 Chemical compositions of alloys

Mass fraction/%
Alloy
Mg Li Al Zn Mn
LAZ131 Bal. 0.93 2.52 0.76 0.39
LAZ331 Bal. 2.93 2.61 0.78 0.35
LAZ531 Bal. 4.79 2.53 0.79 0.27
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Table 2 Parameters of rolling deformation
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300 C, 30 min 300 C Two pass rolling 29.3% (150 C, 30 min)+(300 °C, 30 min)
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B 1 LAZI31, LAZ331 f1 LAZ531 &4 B4

Fig. 1 Microstructures of LAZ131 alloy((a), (d), (g)), LAZ331((b), (e), (h)) and LAZ531((c), (f), (1)): (a), (b), (c) As-rolled
condition: (d), (e), (f) Annealing after rolling for 30 min at 150 C; (g), (h), (i) Annealing after at 300 ‘C for 30 min
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Fig. 2 Tensile curves along different orientations for rolled sheet LAZ131 alloy((a), (b)), LAZ331 alloy((c), (d)) and LAZ531
alloy((e), (f)) annealed for different conditions: (a), (¢), (¢) 30 min at 150 ‘C; (b), (d), (f) 30 min at 300 C
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Fig.3 Texture of rolled alloys LAZ131((a), (b)), LAZ331((c),

(d)) and LAZS531((e), (): (a), (c), (¢) (0001); (b), (d), ()
(1010)
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Fig. 4 Texture of (0001) X-ray pole figures of studied alloys
LAZ131((a), (b)), LAZ331((c), (d)) and LAZ531((e), (f)) after
annealing at 300 ‘C for 30 min: (a), (c), () (0001); (b), (d), ()
(1010)
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Table 3 Lattice parameters of studied alloys with or without Li

Alloy alA c/A cla Volume/A®

AZ31 3.2044+0.002 5.2055+0.004 1.6245+0.001 46.29
LAZ131 3.1990:£0.004 5.1876+0.006 1.6216+0.002 45.97
LAZ331 3.1934+0.004 5.1487+0.002 1.6170+0.002 45.47
LAZ531 3.1864+0.004 5.1278+0.004 1.6082+0.001 45.09
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Effect of Li addition on microstructure and
mechanical properties of rolled and annealed AZ31 alloy
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Abstract: The microstructure and mechanical properties of rolled and annealed AZ31 alloy with different Li addition
were studied by optical microscopy, SEM, and tensile test. The results show that with the increase of lithium additions,
the microstructures of rolled alloy with lithium addition exhibit much twins. After annealed at 150 C for 30 min, the
LAZ131(Mg-1Li-3Al-1Zn) sheet exhibit higher tensile strength of 335 MPa along TD, with lower elongation of 14.6%.
After annealing at 300 C for 30 min, the lower anisotropy and optimal comprehensive mechanical property are achieved
in LAZ131(Mg-1Li-3Al-1Zn), with ultimate tensile strength of 259 MPa, yield strength of 174 MPa and elongation of
23.1%. This is attributed to the modification of basal texture due to Li addition and recrystallization when annealing at
300 C.
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