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Study of Deflection around Hydropierced Hole with Experiment
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Abstract
The hydropiercing process gives a lot of advantages to the tube hydroforming such as cost reduction and high

productivity. However it has a drawback, the amount of deflection around the hole is bigger than that of conventional die
piercing process. The deflection can cause the problem at the assembly process of stamped parts and hydroformed part.
Therefore the reduction of deflection is one of the most important issues for hydropiercing process. In this study, the

deflection around hydropierced hole was investigated by experiment. As a result of investigation, the amount of deflection

is influenced by the internal pressure, the material thickness' and the size of hole. Especially the hole size is most
influencing factor on the deflection around the hydropierced hole.
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Fig. 1 Punching tools and shape of sheared edge
(Figure from A.M.Goijaerts[4])
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Fig. 2 Schematic diagram of hydro-piercing process
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Fig. 3 Deflection around sheared edge after hydro-
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Sheet Metal

Fig. 4 Schematic diagram of tools for hydro-piercing
test

Fig. 6 Geometry of tapered punch for hydro-piercing
test
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Fig. 7 Specimen after hydro-piercing test
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Fig. 8 Deflection near the sheared edge for each

material thickness(Hole Dia.=20mm)
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Fig. 9 Deflection near the sheared edge with respect
to internal pressure(Hole Dia.=10mm)
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Fig.10 Deflection near the sheared edge for each hole
size(Internal Pressure 1,400bar)
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Fig.11 Shape of hole edge sheared by hydro-piercing
process

Fig.12 Shape of scrap edge sheared by hydro-piercing

process
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