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Study on the effect of electromagnetic stirring of mold on the removal of
non-metallic inclusions in billet

Wang Yong

(Department of Materials Engineering, Sichuan Institute of Mechanical and Electrical Technology, Panzhihua 617000,
Sichuan, China)

Abstract: Based on the principle that electromagnetic force affects the distribution of non-metallic in-
clusions and the velocity of particles in molten metal, the effect of electromagnetic stirring in mold on
the removal of non-metallic inclusions in billet was studied. The inclusion separation and removal ex-
periments were carried out by using EMS current of 200, 250 and 300 A, and the samples were collec-
ted for energy spectrum analysis. The results show that the best control effect of non-metallic inclusion
in the billet is obtained when the electromagnetic stirring parameters of the mold are 300 A current and
3 Hz frequency, which is 35% less than that without electromagnetic stirring.
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Fig.1 Influence of electromagnetic force on the distribu-
tion of inclusions within molted steel
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Table 1 Process parameters for the continuous casting

aEiin=2 V-5 R C AR/ R EE2/C A3/ FR SRR °C SR/ C $i758/(m-min ")
1 1569 1545 1 540 1535 1 540 29 1.95
2 1565 1540 1535 1531 1535 24 1.95
3 1570 1545 1 540 1536 1 540 29 1.95
4 1567 1541 1535 1529 1535 24 1.95
5 1566 1540 1535 1530 1535 24 1.95
6 1569 1545 1 540 1534 1539.7 28.7 1.95
7 1567 1542 1536 1529 15357 24.7 1.95
8 1560 1538 1530 1525 1531 20 1.95
9 1562 1539 1533 1528 15333 223 1.95
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Fig. 2 Inclusions distribution under different EMS currents (x40)
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Fig.3 Sampling locations of energy spectrum on billet
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Fig. 4 Energy spectrum of the inclusion without electro-
magnetic stirring (I=0 A, =0 Hz)
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Fig. 7 Energy spectrum of calcium aluminate inclusions
with good calcification effect
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