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Magnetic Field Analysis of Arc Furnace Using FEM.
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Abstract

Finite element analysis showed that strong magnetic fields were distributed around the arc furnace where

the strongest magnetic field was generated around the three phase cables, and followed by the electrodes and the mast
arm in decreasing order. Magnetic field decay patterns around the arc furnace could be fitted by introducing exponen-

tial formula, Y= Yo+ Ae~". These results showed that magnetic field intensities around the arc furnace could be esti-

mated at any 3— dimensional positions using the finite element method (FEM).
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Fig. 1. Analytical model of the arc furnace.

Table 1. Input data for the 3-D analysis.

Components Resistivity(Qm) | Permeability

Concrete wall 1.0x 10" 1
Graphite electrode 4.0x107* 1

Mast arm 1.0x1077 200
Rubber Cable 1.0x 10" 1
Conduction wire 1.7%x107* 1

Floor, shielding plate 1.0x1.0°7 200
Air 1.0x 10" 1
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H Contours of the LF for the half model

Fig. 2. 3-D equi-magnetic field contour lines in FEM half
model (A/m).
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Fig. 3. 2-D equi-magnetic field contour lines (X-Y plane) at
the 2nd floor of the arc furnace (A/m).
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H Contours of the full LF at (3£l

Fig. 4. 2-D equi-magnetic field contour lines (X-Y plane) at
the 3rd floor of the arc furnace (A/m).

Vertical H Contours of the LF at Center of the electrode (x=1lmi

Fig. 5. 2-D equi- magnetic field contour lines (Z-Y plane) at
the 2nd floor of the arc furnace (A/m).
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Fig. 6. 2-D equi-magnetic field contour lines (Z-Y plane) at
the 3rd floor of the arc furnace (A/m).

30

B m  Cable

® Mast Arm
A Electrode

[
o
T

Field Intensity (Gauss)
=
T

o
¥

*\\:\\.
ra —

» —

3

0 1 1 1 1 1 J.

2 3 4 5 6 7

Distance from center arm (m)

Fig. 7. Dependence of the measured field intensity on the dis-
tance from the magnetic source.
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Table 2. Decay constants and amplitudes of the measured field profiles.

Position Cable Mast arm Electrode
Varaiables 1z} 2z} 12 22} 1z} 2z
Y (offset) 3.278 0 -0.706 0 0.0465 0
A(ampl.) 96.53 84.47 31.43 30.1 62.54 62.45
t(decay const.) 1.174 1515 2.776 2.801 1.619 1.625
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Fig. 8. Formulation profiles of the measured field intensity.
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Fig. 9. Dependence of the calculated field intensity on the dis-
tance from the magnetic source.
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Fig. 10. Fitting profiles of the calculated field intensity around
the arc Furnace.
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Table 3. Comparison between the decay constants and amplitudes of the calculated results and those of the measured

data.
Position Cable Mast arm Electrode
Varaiables Meas. Cal. Meas. Cal. Meas. Cal
Yo(offset) 0 1.427 0 0.753 0 1.306
A (ampl) 8447 47.41 30.1 37.78 62.45 35.06
t{decay const.) 1515 1.829 2.801 2.441 1.625 1.983
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