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Development of Forming Equipment Using Electromagnetic
Lorentz Force

H. M. Lee, J.K. Ku, H. G. Noh, W. J. Song, T. W. Ku, B. S. Kang, J. Kim

Abstract
Electromagnetic forming(EMF) is a high-velocity forming process which uses electromagnetic Lorentz force.
Advantages of this forming technique are improved formability, reduction in wrinkling, non-contact forming and
applications of various forming process. But the application of electromagnetic forming technique is still limited in
industry. Thus for continuous research and development of technique based on experiments, develop the forming
equipment and carry out the forming experiments for validation of forming equipment.
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Fig. 1 Lorentz force on current —carrying wire in a

magnetic field
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Fig. 2 Schematic of electromagnetic forming circuit
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Table 1 Specification of capacitor system

Capacitance 500uF
Max. working voltage S5kv

Peak current 250kA

Max. stored energy 6.25kJ

- 314 -



aF

Fig. 3 Parallel connection of capacitors
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Fig. 4 Schematic of coil design and definition of
parameters

Fig. 5 Forming coil and control system
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Fig. 6 Control system
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Fig. 7 Electromagnetic forming equipment
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Fig. 8 Free forming die

Table 2 Material property of Al 1050-H14

Fig. 9 Assembly of forming coil and die
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(b) 3kV(2.25k])

(a) 2.5kV(1.56kJ)

(c) 3.5kV(3KkJ)
Fig. 106 Result of electromagnetic forming experiment
according to various forming energy
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Fig. 11 Comparison of Depth of deformation
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Fig. 12 Experimental current wave at 3kV
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