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Fig. 1 Morphologies of primary a phase in semisolid A356-La alloy ingot radial under different magnetic field frequencies: (a) OR,
5 Hz; (b) 0.7R, 5 Hz; (¢) 1R, 5 Hz; (d) OR, 15 Hz; () 0.7R, 15 Hz; (f) 1R, 15 Hz; (g) OR, 25 Hz; (h) 0.7R, 25 Hz; (i) 1R, 25 Hz; (j) OR,

35 Hz; (k) 0.7R, 35 Hz; (1) 1R, 35 Hz
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Table 1 Difference of average equal area circle diameter (Ad;) and shape factor (Af;) of primary a(Al) phase in three collection

point of semi-solid A356-La alloy under adjacent magnetic field frequencies

Ad, = dlSHz _dSHz

Ad2=d25Hz_d15Hz Ad3=d35Hz_d25Hz Afy =f15Hz_f5Hz

Afy =f25Hz _f]SHZ Afs =f35Hz_f25Hz

—4.3 -23.2 5

0.06 0.17 —0.06
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Fig. 2 Average equal-area circle diameter and average shape
factor of primary a phase 0.7R of semisolid A356-La alloy

ingot under different electromagnetic stirring frequencies
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Fig. 3 SEM-BE images of semisolid A356-La Al alloy ingot
in radial distribution of rare earth elements at 25 Hz: (a) OR; (b)
0.7R; () 1R
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Fig. 4 Morphologies of primary a phase at 0.7R of semisolid
A356-La alloy ingot under different melt mixing methods and
25 Hz: (a) Single-way continuous stirring; (b) Two-way

continuous stirring; (c) Two-way intermittent stirring
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Radial solidification microstructure and rare earth elements
distribution of A356-La alloy under rotating magnetic field

CHEN Tao', LIU Zheng?, CHEN Zhi-ping’, HU Yong-mei’

(1. School of Materials Science and Engineering,
Jiangxi University of Science and Technology, Ganzhou 341000, China;
2. School of Mechanical and Electrical Engineering,
Jiangxi University of Science and Technology, Ganzhou 341000, China;
3. Institute of Engineering and Research, Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: A356-La aluminum alloy ingot prepared by composite technology of low superheat pouring, two-way
low-frequency electromagnetic stirring and rare earth element refinement were analyzed by OM and SEM, which
contains the microstructure with fine size and round shape primary phase. The influence of magnetic field frequency on
the radial microstructure and distribution of rare earth elements in alloy ingot was investigated, when the stirring time of
electromagnetic field was constant. The results indicate that when the frequency of magnetic field increases, the degree of
grain spheroidization becomes significantly better. The growth mode of grain changes from dendrite grain to globular
grain, and the distribution of microstructure along the radial and rare earth element becomes uniform. When the magnetic
field frequency is 25 Hz and the radius is 0.7R, the morphology of the primary phase can reach at optimum. The average
equal-area circle diameter and shape factor of the primary phase are 36.2 um and 0.82, respectively. The average primary
phase diameter and shape factor from the three collecting points in the radial direction are 41.6 pm and 0.76, respectively.
In addition, the influence of melt stirring ways on the evolution and uniformity of microstructure along the radial was
discussed under the optimum technological parameters. It indicates that the morphology and uniformity of the
microstructure obtained from the two way continuous stirring are better than the single way continuous stirring and
two-way intermittent stirring. This stirring way accelerates the internal mass transfer and heat transfer process of the melt,
and then, to a certain extent, the adverse effect of skin effect on uniformity of solidification structure can be avoided.

Key words: rotating magnetic field; A356-La alloy; distribution of rare earth elements; stirring method; solidification

microstructure uniformity
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