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Table 1 Electromagnetic force differences at major and minor

axial under different current intensities and electromagnetic

frequencies
Current Electromagnetic force difference/(N-m )
intensity/A  15Hz 20Hz 25Hz 30Hz 35Hz
2 7.94 14.67  23.51 3447  29.44
23.68 3271 52.41 76.85  69.06
4 31.73 58.69  94.05 13791 124.34
5 49.18 9097 145.78 213.76 187.20
6 71.39  132.05 211.61 311.44 262
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Table 2 Flow rate differences at major and minor axial

under different current intensities and electromagnetic

frequencies
Current Flow rate differences/(mm-s ')
intensity/A 15Hz 20Hz 25Hz 30Hz 35Hz
2 11.70 16.30 21.10 26.00 22.90
3 18.00 24.60 31.80 39.40 34.20
4 23.70 33.10 42.90 53.10 48.80
5 29.70 41.40 53.60 66.30 62.62
6 28.40 41.10 52.20 65.00 58.30
3 LR

Ak 2 A356 A S (EHNMS A
ZL101), HFEZRS AW 3 Fidil.

®”3 A356 tha e EEBY
Table 3 Main components of A356 aluminum alloy (mass

fraction, %)

Si Mg Fe Ti Mn
7.14 0.33 0.135 0.023 0.012
S Zr Zn Cu Al
0.011 0.004 0.021 0.002 Bal.
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Effect of electromagnetic stirring parameters on melt flow and
microstructure of semi-solid aluminum alloy melts in oval crucible

ZHAO Jun-chao', LIU Zheng', LI Ze-wen', SUN Meng-tong’

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

Abstract: ANSYS finite element analysis software was used to simulate the flow field in the solidification process of
semi-solid aluminum alloy A356, and the effects of electromagnetic stirring parameters, such as electromagnetic
frequency and current intensity, on the flow field were studied. The results show that, with the increase of electromagnetic
frequency and current intensity, the maximum electromagnetic force and maximum flow velocity of semi-solid aluminum
alloy on the long axis X and the short axis Y of oval crucible show a tendency to increase first and then decrease, and the
maximum on the long axis X. After the electromagnetic stirring is applied, the electromagnetic force gradually increases
from the center of the crucible in the radial direction, it reaches the maximum at the radius of 0.8—0.9 time and starts to
decrease sharply beyond the distance. The electromagnetic force is more affected by the current intensity and the flow
rate is less sensitive to the current intensity and electromagnetic frequency than the electromagnetic force, but the
influence of the current intensity on the flow rate is still slightly stronger than the electromagnetic frequency in oval
crucible. When the electromagnetic frequency and current intensity are 30 Hz and 5 A, the average equal-area circular
diameter of the primary phase in semi-solid A356 alloy reaches 106.1 um, and the average shape factor increases to 0.72,
the best microstructure of the semi-solid alloy can be obtained in this condition.

Key words: semisolid aluminum alloy; electromagnetic stirring; electromagnetic frequency; current intensity; oval

crucible
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