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Microstructure of Semi-solid A356 Alloys made Using Cooling Plate
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Abstract In this study, microstructure, size of primary @, solid fraction and hardness of A356 Al
alloy, were investigated. Semi-solid A356 allos were obtained by semi-solid continuous casting apparatus
consists of melting furnace, formation apparatus of granular primary @ and continuous casting
apparatus. Size of primary @ and fraction solid were decreased with decreasing temperature, and with
increasing volume of cooling water. At the cooling water temperature of 15C and cooling water volume
of 182 ¢ /min, the sizes of primary a phases were decreased up to 40, and fraction solid was 0.68.
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Fig. 1 Apparatus of Semi-solid metal.

Table 1. Composition of A356 Al alloy.

Element

Al

Cu

Si

Fe

Mg

Zn

Ti

wt.%

Bal.

020<

6.5~75

020<

0.25~0.45

0.10<

0.20<

Table 2. Condition of fabrication in Semi-solid metal.

.. Temperature of Quantity of cooling water| Casting part of molten

Condition i i . . g X
cooling water (TC) in cooling plate( £ /min) | metal in cooling plate

Cond. 1 22 - Upper part
Cond. 2 22 129 4
Cond. 3 22 47 n
Cond. 4 22 10 Middle part
Cond. 5 15 18.2 Upper part
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Cooling water

(Front view)

Granular primary formation apparatus

(Side view)

Fig. 2 Casting part of molten metal in granular primary formation

apparatus.

(a) Upper part (b) Middle part
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Fig. 3 Microstructure of imported SSM A356 Al alioy.
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Fig. 4 Microstructure of A356 Al alloy in as—cast.
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Fig. 5 Microstructure of A356 Al alloy with air-cooling manufactured
granular primary formation apparatus.
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Fig. 6 Microstructure of A356 Al alloy with water cooling in granular
primary formation apparatus ; 12.9 £ /min, at bottom part.

—157—



Fig. 7 Microstructure of A356 Al alloy with water cooling in granular
primary formation apparatus ; 12.9 £ /min, at middle part.
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3 Hardness (Hy)
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Fig. 8 Size of primary @ phase, solid fraction and hardness of A356 Al alloy in various condition.



