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Mathematical modeling for liquid column height in
electromagnetic casting and its application

WANG Hui, JIN Jurrze, LI Tingju
( Department of Materials Science and

Engineering, Dalian University of Technology, Dalian 116023, China)

Abstract: In order to calculate the liquidt column height and estimate the feasibility of electromagnetic casting, a mathematical

model of the liquid column height was established and some experiments were carried out to prove the validity of the model. The

effects of the parameters( magnetic intensity and frequency) on the liquid height and on the feasibility of electromagnetic casting

were studied by the application of the mathematical model in aluminum and Sir3% Pb alloy. The results show that the magnetic i~

tensity required for steel and Sir3% Pb alloy to achieve electromagnetic casting should not be less than 0. 08 =0.09 T, while the

magnetic intensity for aluminum to achieve electromagnetic casting is only about 0. 04 T.
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Fig. 1 Principle of electromagnetic casting
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Table 1 Physical and electromagnetic parameters
of Al, Sn3% Pb alloy and steel

Electric Magnetic .
. .. i Density/
Material conductivity/ pemmeability/ g B
(S*m™ 1) (Hem™ 1) (kg*m™")
Aluminum 3.85x 10° 4mx 1077 2 300
Sir3%Pb 4.80% 10° 4mx 1077 7130
Steel 7.14x 10° 4% 1077 7 400
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Table 2  Effect of magnetic intensity on

height of aluminum

Magnetic intensity/ T Height/ mm
0.030 25
0. 040 45
0.045 57
0. 050 70
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Table 3  Effect of magnetic intensity on
height of Sn=3% Pb alloy

Magnetic intensity/ T Height/ mm
0.07 28
0. 08 35
0.09 45
0.10 56
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Table 4 Effect of magnetic intensity on height
of Srr3% Pb under high frequency

Magnetic Intensity/ T Height/ mm
0.07 40
0.08 52
0.09 66
0.10 81
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Fig. 2 Effects of magnetic intensity on height

of liquid-column of aluminum and
Str3% Pb alloy
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Fig.3 Effects of magnetic frequency on height
of liquid-column of Sn-3% Pb alloy
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Fig. 4 Meniscus shape and height of aluminum

under different magnetic intensity(f'= 2 500 Hz)
(a) —I=2200A, h= 35 mm;

(b) —I= 2500 A, h= 40 mm;
(¢) —I= 3200 A, h= 48 mm
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Table 5 FExperiment data of aluminum

Output Magnetic Height of
current/ A intensity/ T liquid column/ mm

2200 0. 034 35

2 500 0. 038 40

3200 0. 042 48
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Table 6 Experiment data of Sir3% Pb alloy

Output Magnetic Height of
current/ A intensity/ T liquidt column/ mm

3000 0.075 35

3 600 0. 086 40

4 400 0.092 45
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Fig.5 Meniscus shape and height of
Sir3% Pb under different magnetic
intensity(f = 2 500 Hz)

(8) —I= 3000 A, K= 35 mm;

(b) —I= 3600 A, h= 40 mm;
(c) —I= 4400 A, h= 45 mm
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