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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 protrusions. Typical parts that fall into this category include cross pieces for
universal joints, tube fittings, and differential gears. 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. In this study, the forming characteristics of radial extrusion will be considered
by comparing the forces, shapes etc. The design factors during radial extrusion are
investigated by the rigid-plastic FEM simulation.
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Caselll with counter-operating dies

Fig. 1 Variants of Radial Extrusion
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Fig. 2 Schematic configuration of Radial
Extrusion
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Table 1 Design Factors in Analysis

Values
4nm, 8mm, 12mm, 16mm

Factors
Gap Height(s)

Corner
Radii(ri,r2)

1.0mm, 2.0mm, 3.0mm, 4.0me, 5.0zm

o

¥l

Iy

die height

length of the cylindrical portion of the die
bore

blank length within the cylindrical poruon
of the die

expansion radii

flange radius

blank length

work piece length

shank length

flange thickness, gap height

do blank diameter

hst die stroke

Fig. 3 Radial Extrusion Die Geometry
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Fig. 4 Deformation patterns of Case I and I
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Fig. 5 Comparison of Load Requirements for
Simulation and Experiment
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Fig. 6 Shape Deviations of Radial Extrusion
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Fig. 7 Method of Determination for rr and a
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Fig. 8 Effect of Gap Height and Die Corner
Radius on Flange Angle
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Fig. 9 Effect of Gap Height and Die Corner
Radius on Flange Radius
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Fig. 10 Effect of Gap Height and Die Corner
Radius on Force Requirement
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