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Numerical Simulation of Thin Sheet Metal Forming Process
using Electromagnetic Force
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Abstract

Electromagnetic Forming (EMF) technology such as magnetic pulse forming, which is one of the high velocity forming
methods, has been used for the joining and forming process in various industry fields. This method could be derived a
series of deformation of sheet metal by using a strong magnetic field. In this study, numerical approach by finite clement
simulation of the electromagnetic forming process was presented. A transient electromagnetic finite element code was
used to obtain the numerical model of the time-varying currents that are discharged through the coil in order to obtain the
transient magnetic forces. Also, the body forces generated in electromagnetic field were used as the loading condition to
analyze deformation of thin sheet metal workpiece using explicit dynamic finite element code. In this study, after finite
clement analysis for thin sheet metal forming process with free surface configuration was performed, analytical approach
for a dimpled shape by using EMF was carried out. Furthermore, the simulated results of the dimpled shape by EMF were
compared with that by a conventional solid tool in view of the deformed shape. From the results of finite element analysis,
it is confirmed that the EMF process could be applied to thin sheet metal forming.
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Fig. 1 Schematic view of electromagnetic forming
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Fig. 2 Coupled-field analysis method of ANSYS 10.0
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Infinite
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Fig. 5 Finite element model and its details for EMF simulation
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Table 3 Material properties of material

Material SUS 304
Modulus of Elasticity (GPa) 200
Yield Strength (MPa) 215
Ultimate Strength (MPa) 505
Poisson’s Ratio 0.29
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Fig.10 Specifications of dimple shape
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Fig.14 Simulation result and cross-sectional view of dimple forming by press forming
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Fig.15 Simulation result and cross-sectional view of dimple forming by EMF forming
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Table 4 Thickness distribution at each region
[unit: mm)

Press Forming process EMTF process

Outside| wall |bottom [Outside{ wall [bottom

X-direction| 0 0.12 0.04 0.04 0.05 0.07

Y-direction| 0 0.14 0.04 0.08 0.11 0.11
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Fig.17 Comparison of thickness distribution between
press forming and EMF simluations
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