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Finite Element Analysis of a Multi-Stage Axisymmetric Forging Process
Having a Spring-Attached Die

M. S. Joun, S. W. Lee(Gyeongsang National University)
and J. H. Chung(Hanwha Machinery Co., Lud.)

Abstract : In this paper, a computer simulation technique for the forging process
having a spring-attached die was presented. The penalty rigid-thermoviscoplastic finite
element method was employed together with an iteratively force~balancing method, in
which the convergence was achieved when the forming load and the spring reaction
force are in equilibrium within the user-specified allowable accuracy. The force balance
was controled by adjusting the velocity of the spring-attached die. To minimize the
number of iterations, a velocity estimating scheme was proposed. Two application
examples found in the related company were given. In the first application example, the
predicted metal flow lines were compared with the actually forged ones. In the second
example, a hot forging process with a spring-attached die was simulated and the
analyzed results were discussed in order to investigate the effects of spring-attached
dies on the metal flow lines and the forming loads.
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Fig.1 Conceptual diagram of a forging process having a spring-attached die
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Fig.2 Variation of metal flow lines and defect formation in the metal flow lines.
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Fig.4 Visualization of metal flow lines of the forging process
having a spring-attached die

2

&7]

0

0

N_
-« S L
2 & s .
X o -spring force\
z = ’/ variation \
d 8- '
S A
3 g
m -
£ 84
g i
o ¥
= b

2

‘n——

N

v T ]
0

Stroke, mm

Fig.5 Forming load variation of the forging process
having a spring-attached die
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Fig.6 Visualization
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Fig.7 Forming load variation of the forging process without spring-attached dies.
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