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Abstract

Electrohydraulic forming (EHF) is a high-speed forming process that uses an electric arc discharge in water. Shock waves
resulting from the electric arc discharge are propagated to the blank through water and the blank moves toward the die.
Advantages of EHF include improved formability due to the high-speed process and reduction of the bouncing effect. In the
current study, a numerical simulation of EHF was developed using LS-DYNA. In the simulation, the model for the electric
arc was assumed as an adiabatic gas expansion and an Arbitrary Lagrange-Eulerian (ALE) multi material formulation was
used to describe the interaction between the electric arc and the water. In order to model the Fluid-Structure Interaction (FSI),
a coupling mechanism was used. The blank of Al 1100-O was simulated using shell elements. The results of the simulation
showed that the blank was deformed due to the pressure propagation of water and the bouncing effect did not affect the
formability of blank.
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Fig. 1 Schematic view of electrohydraulic forming
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Fig. 2 Fluid parts for EHF simulation
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Table 1 Material property of Al 1100-O

Material Property (Unit) Value
Density (g/cc) 2.71
Young’s modulus (GPa) 68.9
Al1100-O - -
Poisson ratio 0.33
Yield stress (MPa) 58.74
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Fig. 3 Energy deposition rate
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Fig. 4 Structure parts for EHF simulation
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Fig. 5 Simulation results of fluid parts
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Fig. 6 Pressure distribution of fluid parts
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Fig. 9 The plastic deformation behavior of the blank
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