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A Study on the Forming Characteristics of
Radial Extrusions

Soo-Hyung Lee and Beong-Bok Hwang

Abstract

This paper is concerned with the family of parts that generally feature a central hub with radial pro-
trusions. As opposed to conventional forward and backward extrusion, in which the material flows in a
direction parallel to that of the punch or die motion, the material flows perpendicular to the punch
motion in radial extrusion. Three variants of radial extrusion of a collar or flange are investigated. Case
1 involves forcing a cylindrical billet against a flat die, Case I involves deformation against a stationary
punch recessed in the lower die, and Casell involves both the upper and lower punches moving together
toward the center of the billet. Extensive simulational work is performed with each case to see the
process conditions in terms of forging load, balanced and symmetrical flow in the flange. Also, the effect
of the gap size and die corner radii to the material flow are investigated. In this study, the forming
characteristics of radial extrusion will be considered by comparing the forces, shapes etc. The design fac-
tors during radial extrusion are investigated by the rigid-plastic FEM simulation.
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Fig. 3 Deformation patterns of Case |
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Table 1 Design parameters used in analysis

Parameters Values (mm)

Gap Size(s) 4,5,6,8,10,12, 16

Corner Radius(r) 1.0, 2.0, 3.0.4.0,50
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Table2  Design parameters in Case [|

Parameters Values (mm)

Gap Size(s) 4,8, 12, 16

Corner Radius(r) 1.0, 2.0, 3.0, 4.0. 5.0
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Fig. 8 Comparison of deformation patterns for different
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Fig. 13 Effect of gap size(s) and die corner radius(r) on
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Table3 Design parameters in Case |

Parameters Values(mm)
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Parameters Values (mm)

Gap Size(s) 6. 8, 10, 12

Corner Radius(r) 2.0. 3.0, 4.0. 5.0,
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