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Analysis on Roll Over in the Tube Hydro-Piercing Process
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Abstract

During the tube hydropiercing, the region adjacent to the pierced hole will be deformed and will be
drawn away from the die block as the punch advances through the wall of the tube. The deformation
in the region may range from a substantially flat form to a countersunk form, so called rollover. In
this study, the effects of material properties, shape of piercing punches, roundness of tube surface and
internal pressure within the tube during piercing on the rollover have been investigated experimentally.
The results provide the quantitative variation of rollover at given hydropiercing parameters, and a
relationship between the deformed radius and the rollover caused by the deformation has been
established.
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Fig. 1 Schematic draw of cut edge of (a) blanked
part {b) hydro-pierced part
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Table 1 Mechanical properties of test materials

. T.S Y.S |E total |E uniform
Material 2 2 n-value
(kg/mm°)|(kg/mm°)| (%) (%)
A 42.0 365 31.7 17.1 0.15
41.7 33.7 33.0 17.9 0.16
C 37.0 27.6 371 22.3 0.22
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Fig. 2 Schematic drawing of tube hydroforming

machine
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Fig. 3 Schematic drawing of hydro-piercing die
system
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Fig. 4 Piercing equipment (a)punch(b)cylinder(c)cap
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Fig. 6 Loading path for the hydroforming of initial
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Fig. 7 Example of hydro-pierced tube: (a) Round
(b) Taper-round (c) Rectangular punch
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Table 2 Variation of roll-over with increasing
internal pressure(A-material)

internal pressure(MPa) rollover(mm)
0 3.75
10 1.45
20 0.8
30 0.35
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Fig. 11 Cut edge of the tube hydro-Pierced by
tapered round punch
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Fig. 12 Cross-sectional view of tube having
(a) Flat (b) Round hydroformed surface
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Fig. 13 Variation of roll-over at different tube
surface shapes

deformed
1 radius

rollover

7.

2 2

Fig. 14 Cross-sectional view of tube deformation
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increasing internal pressure
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