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Table 1 Chemical compositions of alloys

Chemical composition, w/%

Alloy

Li Al Mg
LAS1 4.72 0.98 Bal.
LA91 8.31 1.14 Bal.
LA141 14.3 1.11 Bal.
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Fig. 1 XRD patterns of studied alloys: (a) LAS1; (b) LA91; (c)
LA141
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Fig. 2 As-cast optical microstructures of studied alloys:
(a) LAS1; (b) LA91; (c) LA141
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Fig. 3 As-extruded microstructures of studied alloys: (a)
LA51; (b) LA91; (c) LA141
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Table 2 Mechanical properties of extruded alloys along

different tensile directions

Tensile Yield Elongation/

strength/MPa strength/MPa %

ED 45° TD ED 45° TD ED 45° TD
LAST 171 148 155 102 77 67 23 34 34
LA91 163 138 177 131 114 149 35 56 25

LA141 159 157 166 147 149 157 21 20 12

Alloys
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Fig. 4 Fracture surface morphologies of extruded alloys
tested along ED: (a) LAS1; (b) LA91; (c) LA141
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Abstract: The as-cast and extruded microstructures and mechanical properties of three kinds of Mg-Li-Al alloys were
studied by optical microscopy, SEM, XRD and tensile test. The results show that, with the increase of lithium additions,
the crystal structure transforms from close-packed hexagonal (HCP) structure to body centered cubic (BCC) structure,
and the as-cast microstructures of the Mg-Li-Al alloys change correspondingly. After extrusion at 250°C, the grain of
Mg-5Li-1Al and Mg-9Li-1Al alloys are arranged along the extruded direction, but the microstructures of Mg-14Li-1Al
alloy sheet consist of equiaxed crystals. The yield stress of the extruded alloys is improved gradually with the increase of
lithium content. The extruded Mg-9Li-1Al alloy obtains the optimal mechanical properties (the yield stress and
elongation are 149 MPa and 25%, respectively), along the transverse direction.
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