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Finite Element Analysis of Two-Dimensional Cold Forging By Using
Modular Remeshing and Expert System

Hee-Do Yun*, Young-Tae Kim**, Nak-Kyu Lee**, Dong-Yol Yang**, Byung-Chai Lee***

ABSTRACT

A systematic method of remeshing is required due to severe mesh distortion after some
finite deformation in the finite element analysis of practical forging processes. In order to
cope Wwith the problem of mesh degeneracy during deformation, the proper design of meshes
plays an improtant role in the analysis. In so-called “Modular Remeshing”, the physical
characteristics of metal flow and geometric characteristics are incorporated in “Module”, which
can be applied to the mesh design for a certain mode of deformation in so far as the
topology of deforming region remains the same. For the purpose of more effective and sys-
tematic use of the modular remeshing scheme, an expert system has been developed in the
framework of the proposed remeshing scheme. In order to show the effectiveness of the
method, the rib-web type forging with axial relief or radial relief and spike forging are
simulated. It has been thus shown that the proposed method of automatic remeshing by using
modular remeshing and expert system can be futher extended and applied to various forging

problems with complicated geometrical configurations.
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Fig. 7 Initial mesh configuration in axial relief
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HHZEE HE3led @] sy FAZ W 84
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n

(a) Before remeshing
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(b) After remeshing
Fig. 8 Mesh configurations at the height reduction
of 33.4% for the first remeshing in axial
relief



RI% - JYGH - o] G - FTE - oA

Fig. 99} (a) &= FWY Peo|Z9 58 3%xol & E
A WY PO AR do} FAx AT AR
Mg 714 2 929 AT A FEMY AW E
o Az ATHE SAT. A87) Gelojz R} HAs
Ztaizt Azl A 740 A A¥e] HJL 7F =
EEZE F2 IYRE Aus ¥y Eod AHLE £

€8 ¢ & U Fig.99 ()= FHA Fz YT
HYFO) Azl Yo F245E 1837, $APSE
2197} o]}
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Fig.9 Mesh configurations at the height reduction
of 58.3% for the second remeshing in
axial relief
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Fig. 10 Mesh configuration at the complete filling
in axial relief

Fig. 11 Initial mesh configuration in radial relief
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(b) After remeshing

Fig. 12 Mesh configurations at the height
reduction of 33.4% for the first
remeshing in radial relief
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(a) Before remeshing

LI 11

(b) After remeshing

Fig. 13 Mesh configurations at the height
reduction of 57.9% for the second
remeshing in radial relief
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(b) After remeshing

Fig. 14 Mesh configurations at the height
reduction of 61.3% for the third
remeshing in radial relief
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Fig. 15 Mesh configurations at the complete
filling in radial relief
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Fig. 16 Comparison of distribution of effective
strain at the height reduction fo 58.3%
between before and after remeshing for
axial relief

(b) Radial relief

Fig. 17 Comparison of distribution of effective
strain between axial relief and radial
relief
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Fig. 18 Comparison of forging load between axial
releif and radial relief

Table 1. Comparison of computational result

between axial relief and radial relief

Radial relief
AW e | 695 o
A £ L93% 4.56%

Remeshing 3 2 3

Axial re!ief
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Table 1.0lM HE #elo|ZTE Qg AHEAFL
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4.56% 2 Sl o149 AolE ¥eolw gled, Fig 19
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Fig. 19 Comparison of the deformed shape be-
tween axial releif and radial relief at the
same height reduction at the complete
die filling in axial relief
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Fig. 20 Execution example of the expert system
(a) ~(H) Automatic job (i) interactive
job

5.2 Amol3 o= (Spike forging)

AHe] 27] Eoli 30.0mol3 WEL 20. (molth
A4t 2Eg ua AL mze 0.12 Yo =#F
ojgh A4 gA9 =7% 0.2mm/step, S99 3t
&%= (.5mm/secE AT AEE A11100 EF0F
02 Husgon AR $¥ HIE AL HSH

Figs s
é 0.98
G = 64. —_— 9
G 688(1+0'01) (&)
Fig.21& %7 AARYLZ $845c 1080, 32
HAe= 130701tk 7N 2AE RRol FY 33l

AZIEE sl Yed o AFAAA FH& A
Zelel. olg Y&iM =AM % =& (Sharp contact
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Fig. 21 Initial mesh configuration in spike forging
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(a) Before remeshing
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Fig.22 Mesh configurations at
reduction of 53.0% for
remeshing in spike forging
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Fig. 23 Mesh configuration at the height reduction
of 76.0% in spike forging

Fig. 24 Distribution of effective strain at the
height reduction of 76.0%
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Fig. 25 Variation of forging load with respect to
height reduction in spike forging
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B APA 44 B9 S4& & u3E £ Ue
oelx Azl A 7Y (Modular remeshing) % 1 A-
#)2}7] (Pre-Processor) 2A Y x|4] 718k BE7} A&
8 (Knowledge Based Expert System)& 71'¥3ldo
229 Wzt Bx9 {84 HHE F AP &
2o AEE AUt

1. 994 AEz AFHEE F4sl 22 ¥

28 984 4 A Az ATAH P
g9se =qlo] WEHoE fARE EAd
2. 2349 ©Z EAMd @& 73 EE(Regular
module), A# 2E(Economic module), #HA
u}z] 25 (Anti-folding module), 9% T} =
5 (Circular end module), EAlE H%F ZE
(Sharp contact module), ¥ Z&(Adaptive
module) & Ngstd RF2L FHHd HEsY
k.

3. EH49%(Surface Adaptive Layer) & &z} +
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