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Finite Element Analysis of Forming Processes With Free Surface
Contact Algorithm

Young-Won Hahn and Yong-Taek Im

Abstract

In this study, a contact algorithm for the finite element analysis of free surface
contact problem in materials forming is presented. The proposed contact algorith-

m consists of two parts. The first is the contact searching part, and the second,

the constraint part. The contact searching algorithm does not require any a priori

knowledge of the pairs of contact nodes or segments and the impenetrability

constraint is satisfied using the penalty function scheme. Void colsure in open-die
forging was simulated to verify the accuracy and capability of the currently
developed contact algorithm. The simulation results, obtained from ABAQUS
simulation, were compared well to the experimental data available in the litera-

ture.
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Schematic diagram for contact condition between the two bodies
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Fig. 2 Slave node and master segment used in con-
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Initial mesh configuration used for void clo-
sure analysis
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(d) 50% reduction
Fig. 7 The cross-sectional shapes of the cylindrical

(d) 50% reduction

plasticine bar at four stages of compression Fig. 8 The cross-sectional shapes of the cylindrical
obtained from the presently developed contact plasticine bar at four stages of compression
algorithm obtained from ABAQUS
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Fig. 10 Comparison of the magnified cross-sectional views of the void at 209 reduction between (a)
the program with the presently developed contact algorithm and (b) ABAQUS
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Fig. 11 Comparison of the magnified cross-sectional views of the void at 50% reduction between (a)
the program with the presently developed contact algorithm and (b) ABAQUS

54 /8L HIIBEEX A 4 A 1E, 1995



HEFAY AR AAY 2l 4G FRL2L A4
2ol AT W T2ogle) £FsE F R4 FEMYE YT vaeg Ages
Y FA Akl ofstel WA Rk Folgtagol 20%Y A :
2Ak2 AzsoiAd, AMz ABAQUSe) o WidE zto] $4lslalon} o
q o

o
AE g MYES T4 44 o Aaso] &
o E

Goke e oleigol Tk HE Aol HEAe

il 1o
T, woldagol 50% W& ABAQUS s 23z Azsoac ey, =
% A7 By
= T

(a) ()
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gram with the presently developed contact algorithm and (b) ABAQUS
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program with the presently developed contact algorithm, and ABAQUS simulations
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(c) 20.6% reductions
Fig. 16 The deformed shapes of the material at three stages of compression using the proposed con-
tact algorithm
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