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Effects of position of submerged entry nozzle in mould on
composition and structures of 7075/6009 Al alloy ingots
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Abstract: In order to control the distribution of internal layer on the cross section of the gradient composite ingots,
several 7075/6009 composite ingots were prepared by double-stream-pouring continuous casting by adjusting the
positions of submerged entry nozzle in the mould. Macrostructures, hardness distributions and secondary dendrite spacing
of the prepared ingots with different internal layer thicknesses were investigated. The effect of the position of submerged
entry nozzle in the mould on liquid pool of inside melt was analyzed. The results show that, with the increase of the depth
of submerged entry nozzle in the mould, the thickness of internal layer on the cross section of the ingots increases
gradually, and the initial dropping points of Rockwell hardness and Zn content move to the ingot surface. Furthermore,
the secondary dendrite spacing of the alloy at the radius of 10 mm decreases.
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Table 1 Main composition of 7075 and 6009 aluminum alloys (mass fraction,%)

Alloy Si Fe Cu Mg Cr Zn Ti
7075 0.4 0.5 1.20-2.00 2.1-2.9 0.18-0.28  5.10-6.10 0.2
6009 0.6—-1.0 0.5 0.15-0.60 0.2-0.8 0.4-0.8 0.10 0.25 0.1
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Fig.1 Schematic diagram (a) and shape (b) of apparatus of DSPCC principle: 1—Thermocouple; 2—Inside ladle; 3—Outside ladle;

4—Embedded nozzle; 5—Throttle bore; 6—Crystallizer
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Fig.2 Macrostructures of cross sections of ingots with
different depths: (a) H=0 mm; (b) H=10 mm; (c) H=15 mm
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Fig.3 Hardness distributions along radial direction of ingots
with different depths
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Fig.4 Composition distribution curves of Zn element along

radial direction of ingots with different depths
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Fig.5 SEM images of ingots with different depths on radius
of 10 mm: (a) H=0 mm; (b) H=10 mm; (¢) H=15 mm
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