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An Upper Bound Analysis of the Three—Dimensional extrusion of
Shapes with the Use of Dual Stream Functions( I )
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ABSTRACT

This paper, discribes analysis of theree—dimensional extrusion with the use of dual stream func-
tions. By this method admissible velocity fields for the extrusion of three—dimensional flow was newly
derived kinematically. For square section the extrusion pressure was calculated by numerical solution
program which was based on the upper bound analysis. The relationship between relative extrusion
pressure and reduction of area, relative die length and constant friction factors were successfully calcu-
lated which was newly developed in this study. The results could be applied to design extrusion die.
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Fig. 1 Three—dimensional metal flow through a
stream tube bounded by pairs of stream

surfaces

Fig. 2 Shape configuration of an arbitrarily curved
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Fig. 3 Schematic illustration of circular shape die from cylindrical billet
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Fig. 4 Schematic illustration of diamond shape die from cylindrical billet
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relative die length for each area reductions
at constant friction factor m=0.4
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