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A Study on Mold Filling and Fluidity of Mg Alloy in Thixocasting

Woon-Jae Jung*, Ki-Tae Kim* and Chun-Pyo Hong**

Abstract

Effects of process parameters during thixocasting, such as solid volume fraction, mold tempera-
ture and extrusion ratio, on the mold filling behaviour and fluidity of Mg alloy(AZ91D) have
been investigated. The semi—sohd ingot held for 60 minutes at the semi—solid temperature range

did not contain the equilibrium volume fraction of solid as expected from the phase diagram.

Therefore, in order to obtain the desired solid fractions, and to suppress the exaggerated grain

growth during heating, it was required to heat the ingot rapidly up to the temperature 10C

higher than the semi—solid temperature suggested from the phase diagram for a specific volume

fraction of solid.

The experimental results show that mold filling behaviour and fluidity can be improved with

the use of the higher mold temperature and the lower volume fraction of sohd, but remamn nearly

unaffected by the change of extrusion ratio.
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Fig. 2. Metal mold for fluidity test(unitimm).
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Table 1. Chemical composition of AZ91D Mg alloy (wt.%)
Al Zn Mn Si Cu Fe Mg
9.82 (.65 0.27 0.06 0.01 0.059 rem
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Photo 2. Microstructures of semi—solid metal

held at 580°C for different holding
times.

100
— —f~—  {5Smins
g
= —&— 6Jmins
;
= 60F
ks
=~ 407
=
)
=
= 20}
=

1 Il 'l L ‘ L

Q
570 575 580 585 590 595 600 605 610

Holding temperature(TC)

Fig. 5. Variations in volume fraction of sloid
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Photo 3. Microstructures of semi-solid metal
held at 585C for different holding

times.
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Fig. 6. Variations in grain size with holding
time at different temperatures.
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Photo 4. Microstructures of semi-solid metal
held at 590 for different holding

times.
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Photo 5. Microstructures of semi-solid metal

held at 595°C for different holding
times.
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Photo 6. Microstructures of semi-solid metal
held at 600°C for different holding
times.
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Fig. 7.Model of microstructural change of Mg
alloy ingot heated at semi-sohd
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Table 2. Holding temperatures and times for each volume fraction of solid

Volume f{raction of solid

Holding temperature(°C)

Holding time{min)
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30
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30 60
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Fig. 8. Schematic illustration of grain size
change of Mg alloy ingot heated at
semi-solid temperatures.
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Fig. 9. Effects of mold temperature and volume fraction of solid on mold filling behaviour with an
extrusion ratio of 1/10.
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Fig. 10. Effects of mold temperature and volume fraction of solid on mold filling behaviour with
an extrusion ratio of 1/100.
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Photo 7. Microstructures of extruded semi-
solid metal with volume fraction of
solid of 30%, mold temperature of
500°C, and extrusion ratio of 1/100.
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Fig. 11. Effect of volume fraction of solid on

fluidity at different temperatures with
an extrusion ratio of 1/10.

(82)

40
—— 400 T
30 r
E —e— 500T
g e
=
%" 20
® 2 -
£ . ]
< 10 F
0 1 } | 1 1
20 30 40 50 60
Volume Fraction of Solid (%)
Fig. 12. Effect of volume fraction of solid on

fludity at different temperatures with
an extrusion ratio of 1/100.
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