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Experimental examination of solidification characteristics by measuring of melt
temperature history in metal flowing

Nikawa, Makoto
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This study was developed a measurement system to continuously obtain the
temperature in the flowing Al-Si-Mg alloy, and evaluated the flow state using it. In addition,
computer simulation based on the experimental results was used to consider the mechanism that causes

the flow of molten metal to stop. The flowing Al-Si-Mg alloy while a solid phase crystallizes, the
solidified form shows the Massesy type in the melt front, and the skin formation type in the entire
castings, and it was revealed that the flow is stopped by combining them.



JS-ACACH
(a@
(b)
(c)
(d)
(3
(200fps)
Flg 1 200°C
650°C 150g ACACH
630°C
Smm 0.5mm
High-speed camera
Stopper ] - HIEA-SP
Pouring cup E Width :30 mm
Depth of mold Cavity
- Measuring point M-
20 7 .
T
N poa
' |
Heater 30 410

220°C

Fig. 1 Schematic illustration of experimental apparatus for measuring flow speed of molten metal.
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Fig. 2 Schematic illustration of experimental apparatus for measuring solid fraction until melt flow stops.
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Fig. 3 Change of flow speed of melt front until melt flow stops.
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Fig. 4 Relation between the solid fraction and the melt temperature.
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Fig. 5 Experimental results of the melt temperature during melt flow stops.
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Fig. 6 Distribution of the solid fraction at melt flow stopsin each position of castings.
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Fig. 7 Calculation results of the solid fraction distribution in thickness direction of castings at melt flow
stops.
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Fig. 8 Calculation results of the flow speed of molten metal to flow direction.
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Fig. 9 Schematic image of the flow stopping mechanism when the crystallizing a solid phase in the
molten metal while molten metal flows.



