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Fig 1. Schematic diagram of electromagnetic pump.
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Fig. 5. Change of the Lorentz force and Joule heating
with different coil lengths. (charge is Fe, input fre-
quency is 60Hz)
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Fig. 6(b), 7(b), 8(b)x= 74 zde] Hols} 3.5,

(a) (b)

Fig. 6. Contour lines of the radial component of the
magnetic flux density (a) and the angular component
of the current density (b) reduced by the 3.5cm coil,
(Br. mx =502 gauss, Ji mx=11.4 A /cm?).
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Fig. 7. Contour lines of the radial component of the
magnetic flux density (a) and the angular component
of the current density (b) reduced by the l4cm coil.
(Bs, mar =194 gauss, J; m:=12.6 A /cm?®).
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Fig. 8. Contour lines of the radial component of the
magnetic flux density (a) and the angular component
of the current density (b) reduced by the 23.5cm coil,
(Br. x =122 gauss, J; m:=10.5 A /cm?).
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Fig. 9. Change of the Lorentz force and Joule heating
with different coil lengths, (charge is Fe, input fre-
quency is 500Hz)
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put frequency is 60Hz)
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Table 1. Skin depth in the melt pool at different
frequencies.

Material (resistivity) Frequency(Hz)  Skin depth(cm)

60 7.64
Fe(138.6p 0 cm) 500 2.65
3000 1.08

60 3.2

Al(24. Q
(24.25p 2 cm) 500 L1l
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The Effect of Coil Shape on the Electromagnetic Force in the Cylindrical
Electromagnetic Pump Using Linear Traveling Magnetic Field
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A numerical simulation program based on the finite element method is developed for calculating electromagnetic
field of the cylindrical electromagnetic pump, The calculated results by the developed program show that Lorentz
forces show maximum peak at an optimum length (L.) of the induction coil, The value of L. deperds on the radius
of the molten metal when the skin depth is large. On the other hand, the value of L. depends on the skin depth

when it is small,



