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Thin Sheet Metal Forming Process Analysis and Formability
Evaluation using Electromagnetic Force

Y. H. Seo, S. C. Heo, T. W. Ku, W. J. Song, J. Kim, B. S. Kang

Abstract

Electromagnetic forming (EMF) technology, which is one of the high speed forming methods, has been used for the
forming process in various industry fields. Numerical approach by finite element simulation of the EMF process is
presented in this study. The implicit code is used to obtain the numerical mode!l of the time-varying currents that are
discharged through the coil in order to obtain the transient magnetic forces. In addition, the body forces generated in the
workpiece are used as the loading condition to analyze deformation of thin sheet metal workpiece using explicit code.
Numerical approach for a dimpled shape by EMF process is carried out and the simulated results of the dimpled shape by
EMF are reviewed in view of the deformed shape and formability evaluation.
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Fig. 1 Schematic view of electromagnetic forming
using electromagnetic pressure
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Fig. 2 The force that current affects a conductor in a
magnetic field
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Fig. 3 Finite element model and its details for EMF simulation
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(a) Electromagnetic force distribution in workpiece

(b) Simulation result : 3-D view
Fig. 4 Electromagnetic force distribution and defor-
mation results by EMF

Fig. 5 Dimple shape
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Fig. 6 Simulation result and cross-sectional view of dimple forming by EMF process
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Fig. 7 Evaluation of formability using FLD
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