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Microstructural Evolution during Isothermal Heating
and Thixoformability of Mg-5%Al Alloy
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Abstract

Variation in the microstructure of Mg-5%Al semi-solid shurry during isothermal heating was investigated in relation to initial
microstructure, holding time, and holding temperature. Specimens with three different initial microstructures were isothermally
heated. Dendritic structure in as-cast ingot was decomposed into solid globules in the semi-solid slurry during isothermal holding,
while in the recrystallized specimens prepared by extrusion or rolling the size of solid particles was continuously increased during
the heating. Effects of mold temperature and liquid fraction of slurry on the mold filling ability were also studied. Very thin sec-
tion (0.4 mm) could be successfully filled up to 50 mim by 60% liquid slurry when the mold was heated to 600°C.
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Table 1. Chemical Compositions of test specimen {wt.%)

Mg Al Mn Zn
Balance 4.68 0.03 -
Ingot Casting
(675 X 200 mm)
Extrusion
(4T X 40W X L mm)
Hot Rolling
(reduction: 50%)
L Isothermal —
Holding
) Image Analysis
1"111"""3:_" “"tf“r al L Fraction of Liquid
nvestigation « Solid Particle Size

Fig. 1. Flow chart of isothermal holding experiment.
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Table 2. Results of DSC(Differential Scanning Calorimeter) Analysis

Al DSC (°C) Equilibrium (°C) .
oy . Melting of o-phase | Melting of o-phase Amount of .eutectlc(%)
System | eutectic temp cutectic temp -Scheil eqn.
Start End Start End
Mg-5%Al 435 575 627 437 560 625 6
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Fig. 2. Experimental set-up for isothermal holding and quen-

ching.
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Fig. 3. Mold design for the fillability test of semi-solid slurry.
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Fig. 4. Initial microstructure and its effect on the characteristics of isothermally heated semi-solid alloys : (a) as-cast (b) 615°C,
30 min., cast ingot (c) as-extruded (d) 615°C, 30 min., extruded ingot (e) as-rolled (f) 615°C, 30 min., rolled ingot.
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Fig. 5. Influence of initial microstructure on the variation in
liquid fraction and solid particle size of semi-solid
alloy during isothermal holding at 615°C.
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Fig. 6. Effect of isothermal holding temperature on the characteristics of semi-solid alloy (extruded and heated for 60 min.) : (a)

600°C (b) 605°C (c) 610°C (d) 615°C.
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at 615°C for 45 min : (a) effect of mold temperature
(liquid fraction; 0.6) (b) effect of liquid fraction (mold
temperature; 500°C).
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