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Abstract: The as-cast and die-cast Mg-6.48La-4.87Al1 alloy samples were prepared. The microstructure and phase
composition of the as-cast and die-cast Mg-6.48La-4.87Al alloy samples were analyzed by OM, SEM and XRD, and the
mechanical properties, thermal conductivity and flow properties of the as-cast and die-cast Mg-6.48La-4.87Al alloy samples
were tested at room temperature. The results show that the as-cast grain is coarse and the distribution of the second phase is not
uniform. After traditional die-casting, the grains become fine and the second phase is evenly distributed. The microstructure
of both samples is mainly composed of a-Mg matrix, punctate Al;La; phase and a small amount of acicular Mg,La phase.
The tensile strength, compressive strength and elongation of the as-cast samples are 157 MPa, 263 MPa and 4.0%,
respectively. After die-casting, the tensile strength, compressive strength and elongation of the as-cast samples are increased
to 236 MPa, 345 MPa and 4.5%, respectively, which are 63%, 31% and 13% higher than the as-cast values, respectively.
At the same time, they show good flow performance. The flow length is 1 374 mm. The thermal conductivity of the as-cast
sample reaches 113.2 W/(m-K), and it can still maintain a high thermal conductivity of 90.9 W/(m-K) after die-casting.
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Fig.1 Macro photos of as cast and die cast Mg-6.48La-4.87Al alloy
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Fig.2 XRD spectra of as cast and die cast Mg-6.48La-4.87Al
alloys
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Tab.1 EDS results of as cast and die cast Mg—6.48La—
OM o , 4.87Al alloys
a-Mg Al La; MgpLa at(%)
5 Mg Al La
, Al Las 1 84.50 11.80 3.70
, AE 2 93.91 472 1.37
10 3 98.84 1.16 0
° 1 88.65 8.28 3.27
4 Mg-6.48La-4.87Al 2 91.18 671 211
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Fig.3 OM graphs of as cast and die cast Mg-6.48La-4.87Al alloys
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Fig.5 EDS analysis points of as cast and die cast Mg-6.48La-4.87Al alloys
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Fig.6 Tensile and compressive engineering stress-strain curves of as cast and die cast Mg-6.48La-4.87Al alloys
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Tab.2 Property results of as cast and die cast Mg—6.48L.a—4.87Al alloys and comparison with AZ91D alloy

Mg-6.48La-4.87Al

AZ91D

/MPa /MPa (%) /MPa /MPa  /(W/m-K) /mm
157 95 4.0 263 163 113.2 /
236 158 4.5 345 223 90.9 1374
238 145 6.0 394 232 61.1 1196
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Fig.7 Macro photos of die cast AZ91D and Mg-6.48La-4.87Al
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Fig.8 Tensile fracture morphology of as cast and die cast Mg-6.48La-4.87Al alloys
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