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Fabrication of High Strength Mg-Li-Al Alloys by Squeeze Casting Process

Chang-Hwa Han, Yong-Ha Hwang, Yong-Woo Kim, Do-Hyang Kim and Chun-Pyo Hong

Abstract

Fabrication of high strength Mg-Li-Al alloys by squeeze casting was established by the stabilization of melt and mold
temperatures, applied pressure and the refining method. The entrapment of inclusions during pouring was prevented using
- 30 ppi alumina foam filter. The as-cast microstructure consists of a mixture of o and [ phases including AlLi and MgLi,
Al particles, which are distributed in the § matrix. The grain sizes of gravity and squeeze casting alloys were 288 um and
207 um respectively. The addition of Al in Mg-Li alloys promoted the formation of second phase particles, which were
adjusted to optimize the properties of Mg-Li-Al alloys. The Mg-10wt%Li-Swt%Al alloy after heat treatment at 350°C for 1
hour showed the maximum hardness value. This is due to the facts that the amounts of o and B phases and their
distributions are dependent upon the solution treatment temperature, and that the amounts of AlLi and MgLi.Al particles

are dependent upon the Al content.
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Table 1. Experimental conditions
Experimental
: 1 2 3 4 5 6 7 8
variables

Pressure (MPa) 50 50 50 100 100 100 150 150
Pouring temp. 750 700 650 750 700 650 750 700 .

250
Mold temp. 200 200 200 200 200 200 200 200

100
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Fig. 1. Schematic illustration of tensile test specimen.
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Fig. 2. Macrostructures of Mg-10Li-3Al alloy ingots pro-
duced by; (a) gravity casting and (b) squeeze casting.
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Fig. 3. Optical micrographs of the as-cast Mg-10Li-3Al alloy
with; (a) gravity casting and (b) squeeze casting.
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Fig. 4. X-ray diffraction spectra from; (a) gravity casting and
(b) squeeze casting of the Mg-10Li-3Al alloy.
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Table 3. Variation of microstructural size of the Mg-10wt%
Li-3wt%Al alloy

Applied Pouring Grain o phase size (um)
pressure temp. size (1m) length thickness
700°C 242 70 22
50 MPa.
750°C 268 82 25
650°C 190 27 &
100 MPa. | 7900 196 32 9
750°C 207 37 8
700°C 190 34 12
150 MPa.
750°C 193 40 10
Applied Mold Grain o phase size (um)
pressure temp. size (Um) length thickness
100°C 190 48 17
100 MPa. | 2g0°C 207 37 8
250°C 237 52 18




Judo Vol. 17, No. 3~

Journal of the Korean Foundrymen's Society

-271 -

20 ym

o

Fig. 5. Optical micrographs of the as-cast Mg-10Li-3Al alloy

with various pressures; (a) 50 MPa, (b) 100 MPa and
(c) 150 MPa at a pouring temperature of 750°C and a
mold temperature of 200°C.
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Fig. 6. Optical micrographs of the as-cast Mg 10Li-3Al alloy
with varios pouring temperatures; (a) 650°C, (b)
700°C and (c) 750°C. at a pressure of 100 MPa and a
mold temperature of 200°C.
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