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Segregation behavior and formation mechanism of 7050 aluminum
alloy produced by semi-continuous casting under ultrasonic field
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Abstract: The macro-distribution of solute elements Zn and microstructure for 7050 aluminum alloy by semi-continuous
casting under the ultrasonic field were investigated by SPECTRO-MAXx and Leica optic microscopy. The results show
that the microstructure refines, the duplex structure consisting of coarse-cell and fine-cell dendritic grains decreases, the
inverse segregation grade of Zn decreases effectively. With the increase of the ultrasonic power, the microstructure
becomes finer and more uniform, the distribution of solute elements is more harmonious, the segregation ratio of Zn
through 240 W ultrasonic treatment decreases to 1.086 from 1.190 without ultrasonic. After being treated by ultrasonic
field, the nucleation ratio of the Al melt increases, the microstructure refines, the relative velocities of the solid and liquid
phases in mushy zone decreases, and the shrinkage-induced flow of the enriched solute decreases due to the sump height
decreases, which suppresses macro-segregation in a great degree. The liquid phases flow controlled by ultrasonic field is
an effective means to weaken the macro-segregation in semi-continuous casting.
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Table 1 Chemical composition of 7050 aluminum alloy
(mass fraction, %)
Zn Cu Mg Fe Cr
7050 6.15 2.15 2.30 0.10 0.04
Mn Si Zr Ti Al
0.10 0.03 0.11 0.03 Bal.
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Table 2 Evolution of solidifying front shape with ultrasonic

power by experimental measurement

Ultrasonic power/W h/mm hy/mm hy/mm
0 210 240 30
135 206 235 29
170 201 231 30
240 197 227 30
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3
Fig.3 Microstructures of 7050 aluminum alloy ingots under different ultrasonic powers: (a) P=0, center part; (b) P =135 W, center
part; (c) P=170 W, center part; (d) P=240 W, center part; (e) P=0 , edge part; (f) P=135 W, edge part; (g) P=170 W, edge part;
(h) P=240 W, edge part
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