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Three-dimensional finite element analysis of forging processes
with back pressure exerted by spring force

S. M. Jang, M. C. Kim, M. C. Lee, B. Y. Jun, M. S. Joun

Abstract

In this paper, back pressure forging processes of which back pressures are exerted by mechanical forces including
spring reaction are simulated by three-dimensional finite element method. The basic three-dimensional approach extended
from two-dimensional approach is accounted for. An axisymmetric backward and forward extrusion process having a
back pressing die, which is exposed to oscillation of forming load due to variation of reduction ratios with stroke and its
related frequent variation of major deforming region, is simulated by both two and three dimensional approaches to justify
the presented approach by their comparison. A three-dimensional forging process having a back pressing die attached to
the punch by a mechanical spring is simulated and the results are investigated to reveal accuracy of the presented
approach.
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Fig. 1 Test axisymmetric back pressure forging process
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(a) Initial (b} 30% stroke  (¢)67% stroke  (c) 100% stroke

Fig. 2 History of plastic deformation
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Fig. 4 Three-dimensional application example

(a) Initial (b) 33% stroke (c) 67% stroke (d) 100% stroke
Fig. 5 History of plastic deformation
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Fig. 7 Velocity of the back pressing die with time
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