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Rigid-Plastic Finite Element Analysis of Axisymmetric Forward Extrusion

Dong-Yol Yang, Byung-Soo Oh and Choong-Hong Lee

(%38 44), Distribution of Stresses and Strains(3¥ ¥ WH 5o £3x)

Abstract

The axisymmetric forward extrusion is analyzed by using the rigid-plastic finite element form-
ulation. The distribution of stresses and strains as well as the d\eformation pattern in solid extrusion
is very important for the improvement of product quality. The initial velocity field is determined
by assuming the material as a Newtonian fluid through an arbitrarily shaped axisymmetric die. The
workhardening effect and the friction of the die-material interface are considered in the formulation.
Some reduction of area and die shapes (conical and biquadratic-curved) are chosen for computation.

Experiments are carried out for steel alloy (SCM4) specimens using conical and curved dies. It is
found that experimental observation is in good agreement with FEM results. The strain distribution

in curved (biquadratic) dies is shown to be more uniform than in conical dies at the same reduction

of area.
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Table 1 Die profiles for conical and curved dies

Reduction of area Inlet diameter Outlet diameter Die profiles
(%) (2R., mm) (2Rs, mm)
(i) Conical
40 25.00 19. 30 (i1) 4-th order polynomial curve
(1./L)=0. 438)
(i) Conical
50 25. 00 17. 68 (i1) 4-th order polynomial curve
(l./L=0.437)
(i) Conical
60 25. 00 15.81 (i1) 4-th order polynomial curve
(l./L=0.44)
(1) Conical
70 25.00 13.69 (i1) 4-th order polynomial curve
(l./L=0.447)

L=Die length=25mm

1./L=Relative position for Inflection point

R(z)=Intermediate die radius in terms of distance, z, from the inlet (z=0, R=R,)
4-th order polynomial curve for dire profile
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Fig. 5 Experimental die set-up
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