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Calculation of Contact Pressure to the Die of Axisymmetric Extrusion
by Using Upper Bound Solution

Young Choi”, Hongtae Yeo™ and Kwando Hur”

ABSTRACT

In general, the contact pressure to the die cannot be easily determined by using upper bound solution. Recently, the

authors have proposed the method determining the contact pressure with the upper bound solution for the forming with

the plane stain plastic deformation. In this paper, the method is applied to an axisymmetric forward extrusion process.

The contact pressure to the die of the axisymmetric extrusion has been determined with the upper bound solution and

compared with the result of rigid plastic FEM. The optimal semi-angles of die have been obtained minimizing the

relative contact pressure to die for the extrusion ratio.
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Pressure Applied on a Tool
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Fig. 1 The procedure to determine the pressure applied
on a tool by using an upper bound solution
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Fig. 2 Basic velocity field of the axisymmetric shape z=0 J
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Table 2 The pressure for the extrusion

FEM[A]  UB.Sol.[B] (B-A)B (%)
0.8490 (min.)  2.3853 64.41
Prt 50907 (max)  2.3853 12.35
10520 (min) 23757 55.68
P21 9555 (max) 23757 17.69
1.9245 (min)  2.9687 35.17
P 31254 (max)  2.9687 5278

Table 3 Process variables of forward extrusion

Process Variables Value
ry 10mm
r; 20mm
Z) 10mm
2; 20mm
B 45°
m 0.1
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