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Comparison of pneumomechanical and 
electrohydraulical process 

Aims:              

 Effectivity 

 Complexer parts 

 

Influence of important process parameters: 
 Pressure  

 Pressure distribution 

 Kinetic energy 

 Charging energy 
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plunger mass: 620  g 
plunger diameter: 33 mm 
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Pneumomechanical setup 

Working principle Pneumomechanical setup 
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Release mechanism 

Plunger 

Acceleration tube 
Light barrier 

Pressure chamber 

Forming tool 

Pressure  
transducer  
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Electrohydraulical setup 

Working principle Electrohydraulical setup 

Discharge 
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Qualitative determination of the pressure 
distribution 

Blank-diameter:   d0 = 220 mm 

Blank-thickness:  s0 =  0.5 mm 
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h: Height of the workpiece 
r:  Radial position of  
 the measured points 

R ≈ 0.3 

h 
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Influence of forming energy on the geometry 

material:                  ASTM 304 
working media: water 
accelerating height:  5.2 m 
accelerating pressure: 1- 8 bar 
blank-thickness:    0.5 mm 
blank-diameter:     220 mm 
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Influence of working-media density 

material:                  AA5754 
plunger geometry: two-staged 
working media: variates 
accelerating height: 5.1 m 
accelerating pressure: 1 bar 
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Influence of working media type 

material:                  AA5754 
plunger geometry: two-staged 
working media: variates 
accelerating height: 5.2 m 
accelerating pressure: 1,5 bar 

non-newtonian fluid (water & starch) 

newtonian fluid (water) 

non-newtonian fluid (borax slime) 
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water 7,6 mg O2/l
water 1,2 mg O2/l
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Influence of oxygen content in working 
media and plunger geometrie 
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material:                  AA5754 
plunger geometry: variates 
oxygen content: variates 
accelerating height: 5.1 m 
accelerating pressure: 1 bar 



Lehrstuhl für Umformende und 

Spanende Fertigungstechnik 

Universität Paderborn 

No.: 10 ©  LUF  

0,70

0,74

0,78

0,82

0,86

0,90

0,94

0 10 20 30 40 50 60 70 80

Fo
rm

in
g 

he
ig

ht
 [m

m
] 

 

Radius [mm] 

Comparison of pneumomechanical and 
electrohydraulic forming process 

material:                  AA5754 
plunger geometry: two-staged 
working media: water 
accelerating height: 5.1 m 
accelerating pressure: 1 bar 
kinetic energy:  0.3 kJ 

charging energy: 1 kJ 
electrode-distance: 30 mm 
pressure source and 
sheet: 107 mm 
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Manufacturing of sharply countered 
geometries 
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R=0.2mm 
material:                  AA1050 
plunger geometry: two-staged 
working media: water 
accelerating height:  5.1  m 
accelerating pressure:    11 bar 
blank-diameter:      220 mm 
blank-thickness:     0.5 mm 
kinetic energy:    2.8 kJ 
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Conclusion and Outlook 

E0 = 5.6 kJ 

Summary 

• Pneumomechanical and electrohydraulic processes are suitable for 
the manufacturing of sharp edged geometries (r < s0)   

• The pressure effect can effectively increase by varying the working 
media density  

• Plunger geometries and oxygen content has only a minor influence 
on the pressure distribution and height. 

Outlook 

•  Increase the effectivity 

•  Forming of semi finished parts 

•  Working media  
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Ø 150 Ø 150 Thank you for your attention ! 
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