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Fig.2 Effect of casting velocities on element distribution:

(a) width direction and (b) thickness direction
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Fig.3 Cold shut on the slab surface at the casting velocity of
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Table 1 Macrostructures of the slab in width direction

Casting velocity/

Distance from the slab surface/mm

mm min’*

110~140

220~250 330~360

35

32

30

28
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Table 2 Macrostructures of the slab in thickness direction

Casting velocity/

Distance from the slab surface/mm

mm min’*

35

60~90 120~150

32

30

28
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Macrosegregation and Macrostructure of Large
Scale Magnesium Slab by LFEC Process

Hu Wenyi, Le Qichi, Liu Xuan, Zhang Zhigiang, Bao Lei, Cui Jianzhong
(Key Laboratory of Electromagnetic Processing of Materials, Ministry of Education, Northeastern University, Shenyang 110819, China)

Abstract: The low frequency electromagnetic casting (LFEC) process was used to cast the large scale AZ31 magnesium slabs with the
cross section of 300 mm>800 mm, and the macrostructure and macrosegregation were investigated at different casting velocities. The
result shows that the segregation is slight in the centre of the slab and becomes serious in the region about 20~30 mm from the slab surface.
There exist three zones in the AZ31 magnesium alloy slab, i.e. a surface chill zone, a columnar crystal zone, an internal equiaxed crystal
zone. The low velocity casting can weaken the macrosegregation. With the casting velocity increasing, the size of grains increases first and
then decreases, the width of columnar crystal zone decreases drastically as well as the macrosegregation. At high casting vel ocity, the
grain size is finer, but more uneven. Thus, the appropriate casting velocity in this process is 32 mm/min.
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