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The Forming Limit of Flange in the Radial Extrusion

B. D. Ko, H. J. Chei, J. Y. Lim and B. B. Hwang

Abstract
In this paper, the workability of flange in the radial extrusion is analyzed in terms of the deformation
pattern, the punch load and the forming limit by using simulation and experiment. A single action
pressing is applied to both simulation and experiment. The analysis in this study is focused on the
transient extrusion into the gap in radial direction with various gap heights and die comer radius. Based
on the surface strains where surface cracking occurs, the forming patterns and strain—fracture
relationships in producing radially extruded flange are obtained.

Key Words : Radial Extrusion, Rigid-Plastic FEM, Forming Limit, Circumferential Strain, Flange
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Table 2 Parameters used in experiment and simulation

Parameters Values
Friction Factor(m) 0.1
Gap Height(s) 2,4, 6, 8 (mm)
Die Corner Radius(r) 1, 3,5 (mm)
Relative Deformation(hg/do) 1.5
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(a) Comparison of plastic flow between
simulation(left) and experiment(right)

(b) Effective strain(left) and velocity vector plots(right)

Fig. 2 Flange forming in the radial extrution at relative
stroke 1.07 with s=6, r=3
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r=3

(a) The deformation patterns for s=4 (hy/d¢=0.69)

s=4 §=6
(b) The deformation patterns for r=5 (hy/d¢=0.94)

Fig. 3 Comparison of deformation patterns between
simulation(left) and experiment(right)
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Fig. 6 The maximum force requirement with various
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Table 3 Flange diameters at cracking

Parameters(mn) Flange Diameters(mm)
s r [ Experiment ]
1 40.1
2 3 41.6
5 27
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