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Numerical simulation on hydro- piercing
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(School of Materials Science and Engineering, Harbin Institute of Technology,

Harbin 150001, China)

Abstract: A numerical simulation was conducted to investigate the effect of the hydraulic pressure, the punch-
diameter and the thickness of tube on the process of hydro-piercing by finite element program DEFORM ~ 2D, and
the variety trend of the punch-force, the rolFwidth and depth was obtained and verified through experiment. The re-
sult shows that the punchrforce increases with the increasing of the hydraulic pressure, the punch diameter and the

thickness of the tube. The rolkwidth and the depth of the sheared plane increase with the increasing of the punch di-

ameter and the decreasing of the hydraulic pressure, while the influence of the tube thickness is indistinctive.
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Fig.1 Types of hydro-piercing
(a) —Inside-out piercing; (b) —Outside in piercing;

(¢) —Slug attached piercing
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Table 1 Process parameters of numerical simulation

p/ & t/

Ttem Variable value MPa mm  mm
p/MPa 10, 40, 60, 80, 120, 150, 200 — 10 2.5
d/ mm 4, 6, 8, 10, 12, 14, 16, 18 150 — 2.5

t/mm 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0 150 10 -
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Fig.3 Deformation of material under

internal pressure of 40 MPa
Punch displacement: (a) —0.6 mm;

(b) —1.6 mm; (¢) —2.4 mm
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Fig. 4 Deformation of material under

internal pressure of 120 M Pa
Punch displacement: (a) —0.6 mm; (b) —1.6 mm
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(¢) —60 M Pa; (d) —40 M Pa
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