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Electrohydraulic forming (EHF) is high velocity forming process in which the electric energy
stored in the capacitors is suddenly discharged between two electrodes submerged in water-
filled chamber. During the discharge, the water between the electrodes vaporizes and creates
shock wave that is transferred to the blank using the water and forms it. One of the key
parameters in electrohydraulic forming is the determination of the suitable position of the
electrodes. In this research the effect of electrodes position in electrohydraulic free-forming is
investigated using the finite element simulation. First, the experiments available in the literature
are simulated using the software ABAQUS/ Explicit and compared with the experimental results,
which show good agreement. Then by changing the position of the electrodes, the effect of their
position on the formability and thickness distribution of the blank is investigated. The results
indicate that formation of component is only possible in limited positions of the electrodes and
there is position for the electrodes that not only improves the sheet thickness but also decreases
the possibility of the failure.
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1- Advanced High Strength Steel (AHSS)
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Fig. 1 A schematic of electrohydraulic forming process [3] 
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1- Explosive Forming
2- Electromagnetic Forming
3- Electrohydraulic Forming
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4- Miniature Parts
5- Hydro Forming
6- Dual Phase Steels
7- Electrohydraulic Free Forming (EHFF)
8- Electrohydraulic Die Forming (EHDF)
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1- Forming Limit Diagram 
2- Coupled Eulerian- Lagrangian  
3- Abaqus 
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Fig. 2 The geometry of Chamber, Blank and die used in this
research  

2   

  
Fig. The finite element model of electrohydraulic forming
process  
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Table 1 Parameters of Johnson –Cook material model for 

dual phase steel DP600  [15] 
  A(MPa)  B(MPa)  nC  0 

335  614  0.33  0.015  0.001  

1- Explicit
2- Equivalent Plastic Strain
3- Instantaneous Strain Rate
4- Reference Strain Rate
5- Johnson Cook Damage Criterion
6- Johnson Cook Damage Parameter
7- Stress Triaxiliaty
8- Hydrostatic Stress
9- Equivalent Stress 
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Table  2 Parameters of Johnson –Cook fracture model used 
for dual phase steel DP600 [14] 

  d1  d2  d3d4  d5  
0.7  0.5  0.5  0.006 -  0  

  
Fig.  4 The amplitude of volume acceleration applied to the 

fluid  
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10- Bulk Modulus
11- Shell  
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Fig. 5 The final shape of the part in finite element simulation 
corresponding to the experimental condition  
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1- Acoustic
2- Major Strain
3- Minor Strain

  .  (
 

 
    

]16 [
 .

   

3 -2-   

     

  
Fig. 6 The comparison of thickness distribution in numerical 
simulation with experimental results  
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Fig. 7 The comparison of major strain in numerical simulation 
with experimental results  
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Fig. 8 The comparison of minor strain in numerical simulation 
with experimental results  
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Fig. 9 Distribution of Johnson – Cook damage parameter of the 

parts with the same height of 34 mm  
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Fig. 10 Effect of electrodes position on Johnson – Cook 
damage parameter in center and die arc region of the parts with 

the same height of 34 mm  
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Fig. 11 Thickness distribution of the parts with the same height 
of 34 mm  
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Fig. 12 Effect of electrodes position on minimum thickness of 

the parts with the same height of 34 mm  
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Fig. 13 Thickness distribution of the part formed with 
electrodes distance of 23.5 mm from blank 
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