(=2) #=232471255%(1999), H8H H2%
Transactions of Materials Processing Vol. 8, No. 2, (1999)

Ciet X ZHO| XtS AIEdI014 & 10ja) S| BHLY el

OlE” - HThY" - FEA
(19984 12¢ 114 #+)

Rigid-Viscoplastic Finite Element Analysis of Piercing Process
in Automatic Simulation of Multi-Stage Forging Processes

S. W. Lee, D. Y. Choi and M. S. Joun

Abstract
In this paper, an application-oriented approach to piercing analysis in automatic forging simulation
by the rigid-viscoplastic finite element method is presented. In the presented approach, the accumu~
lated damage is traced and the piercing instant is determined when the accumulated damage reaches
the critical damage value. A method of obtaining the critical damage value by comparing the tensile
test result with the analysis one is given. The presented approach is verified by experiments and
applied to automatic simulation of a sequence of 6-stage forging proceses.

Key Words: Piercing, Rigid-Viscoplastic Finite Element Method, Tensile Test, Ductile Fracture, Criti-
cal Damage, Automatic Forging Simulation
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Fig. 1 Experimental results of stress-strain relations
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Fig. 2 Finite element analysis of a tensile test
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Fig. 3 Load-elongation relationship of the tensile test
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Fig. 4 Details of a test piercing process and its finite ele-
ment model
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Fig. 5 Measured load-stroke curve of the piercing process
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Fig. 6 Predicted results of the piercing process
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Fig. 8 Sequence of a 6 stage compound forging process
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