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Abstract

Electromagnetic forming (EMF) method is one of high-velocity forming processes, which uses electromagnetic
Lorentz force. Advantages of this forming technique are summarized as improvement of formability, reduction in
wrinkling, non-contact forming and applications of various forming process. In this study, the EMF apparatus is developed.
It is designed to be stored in 10 capacitors connected in parallel, each with a capacitance of SOpF and maximum working
voltage of 5kV. The system has capacitance of 500uF and maximum stored energy of 6.25kJ. And EMF experiments are
carried out to verify the feasibility of the EMF apparatus, which has enough forming force from the results of EMF
experiment. In addition, peak current carrying a forming coil is predicted from theoretical background, and verified the
predicted value compared with experimental value using the current measurement equipment. Consequently, EMF
apparatus developed in this study can be applied to various EMF researches for commercialization.
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Fig. 1 Primary current wave form
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magnetic field
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Fig. 3 Schematic of electromagnetic forming circuit

Fig. 4 Parallel connection of capacitor

Table 1 Specification of capacitor system

Capacitance 500pF
Max. working voltage S5kvV

Peak current 250kA

Max. stored energy 6.25k]
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Fig. 7 Design for assembly of forming coil and die
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Fig.11 Assembly of forming coil and die

Table 2 Material properties of Al 1050-H14

Yield strength 103MPa
Resistivity 2.90pQ-cm
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Fig.12 Result of electromagnetic forming experiment

according to various forming energy
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Fig. 14 Experimental current wave at 3kV
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Table 3 Comparison of peak current between predict
-ed and experimental value

18

Predicted value

Experimental value

2.5kV
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