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DP1V physical simulation of melt flow in mould during
continuous casting of aluminium alloy slab
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School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: The fluid flow phenomena happened in the mould of continuous casting of aluminium alloy was studied by
digital particle image velocimetry (DPIV) technology. The influence of operation parameter and floating distributor
structure on flow field was analyzed. Taking into account the impact of fluid-solid interface in experiment, a natural
sponge whose micro-structure is similar to dendrite structure was employed to simulate liquid-solid interface. The results

show that the faster the polling rate is, the more turbulent free the surface is. The pulling rate can be increased by

increasing port angle adequately, and the racetrack ports are better than the rectangular ones.
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Table 1 Mould parameters of prototype and model

Parameter Width/ Length/ Height/ Temp?rature/ Casting

mm mm mm C rate
40-70
Prototype 300 1 000 150 670 min
Model 300 1000 1200 20 1'6;3'0
m’/h

R 2 TFEERZEO SONBUIKI, 2-8 54K )
Table 2 Parameters of floating distributor

No. Port shape Port angle/  Port area/ Bottom
©) (mm X mm) shape
1 Rectangle 0 70X22 Flat
2 Racetrack 0 70X22 Flat
3 Rectangle 15 70X22 Flat
4 Racetrack 15 70X22 Flat

5 Racetrack 15 70X22 Concave
6 Racetrack 20 80X26 Flat

7 Racetrack 20 70X22 Concave
8 Racetrack 30 70X22 Flat
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Fig.1 Photographs of simulated solidification fronts of full

model(a) and natural sponge(b)
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Fig.2 Schematic diagram of examining zone
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Fig.3 Effect of casting speed on flow field: (a) 40 mm/min; (b) 50 mm/min; (c) 60 mm/min; (d) 70 mm/min
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Fig.4 Relationship between maximum free surface speed
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Fig.5 Effect of port shape on flow field: (a) No.1 rectangular port; (b) No.2 racetrack port
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Fig.6 Effect of port area on flow field: (a) No.6 port area 80 mm X 26 mm; (b) No.7 port area 70 mm X 22 mm
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Fig.7 Effect of port angle on fluid field: (a) NO.2, 0°; (b) No.4, 15°; (c) No.7, 20°; (d) No.8, 30°
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Fig.9 Effect of bottom on fluid field: (a) No.4 flat bottom; (b)

No.5 concave bottom
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