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Practical Determination of the Die Shape Using a
Streamline in Axisymmetric Extrusion

Y. S. Lee

Abstract

A new, simple method to determine the die shape using a streamline in extrusion is presented. This
method assumes that a hillet deforms naturally to minimize the energy input for the given process
condition. Then, an optimal die shape can be determined along a streamline. Extrusion operations with
two types of materials, strain—hardening material and strain-rate hardening material, are examined using
this method. Predictions with the proposed method are compared with those by the previous optimizing

model to show its efficiency.
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Fig. 1 Form of metal flow during direct extrusion
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Fig. 2 Comparison of the meshes obtained using

(a) the present method and (b) Hwang's load
optimization for a strain hardening material
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(a) Using a mesh from streamline die shape
Minimum Contour Value : .891E+01 [MPa]
Maximum Contour Value : .173E+03 [MPa}
Contour Interval : .400E+02 [MPa]

%

(b) Using a mesh from optimal die shape(load)
Minimum Contour Value : .118E+01 [MPa]
Maximum Contour Value : .175E+03 [MPa]
Contour Interval : .400E+02 [MPa]

Fig. 3 Effective stress distributions
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Fig. 4 Comparison of the meshes obtained using
(a) the present method and (b) Hwang's strain
optimization for a strain-rate hardening
material
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5: 7 (a) Using a mesh from streamline die shape
Minimum Contour Value :
Maximum Contour Value :
Contour Interval

.118E-04 [1/s]
176E+02 [1/5]
1 400E+01 [1/s]

(b) Using a mesh from optimal die shape
(effective strain))
Minimum Contour Value : .251E-05 [MPa]
Maximum Contour Value : .238E+02 [MPa]
Contour Interval : 400E+01 [MPa]

Fig. 5 Effective strain rate distributions
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