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Finite Element Analysis for the Body-making Process of Steel D&I Can

S.W. Jung, C.K. Jung, J.B. Nam, Y.S. Jin and K.S. Han
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Abstract

The main object of this study is to develop a reliable FEM simulation technique for the analysis of Steel
D&l Can bodymaking process using ABAQUS software. The body making process includes drawing,
redrawing, 3 step ironing, doming. The newly developed FEM code in this research is based on the previous
research achievement of POSCO for the drawing, redrawing and ironing process. The analysis is performed
using two dimensional axisymmetric elements to analyze the punch force, the height of can, the distribution of
residual stress and strain. The effect of blank thickness, gap of ironing die is also analyzed.
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Table 1. Feature and type of element used in the

simulation
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Fig. 2 Node and element generation in can



Table 2. The number of elements used in process

Bodymaking Number of
Process Elements .
Drawing~15" lroning 160
2™ lroning 280
3" Troning 480
Doming 640
Trimming~Necking 608
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Fig. 3 Cup height after drawing and redrawing
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Fig. 4 Punch force during drawing
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Fig. 5 Punch force during redrawing
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Fig. 6 Residual stress after drawing
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Fig. 7 Residual stress after redrawing

140
A
130 //“’/
1204 ‘//‘ 3rd ironning
E 10 L
g 1004 2nd ironning]
s
g i
© 4 o 1st ironil
704 S
—
] _—
049 021 1023 10245 t026
Blank thickness(mm)

Fig. 8 Can height for 1,2,3 step ironing

-ening Aol o) A FHSHe] = =Y
of B B wAGE ofolold Ayl & A
ZAHA7) ol

32  ofoloid BH

D&l 74 A Ao Y4FAQ 9

Ao W A FAE g AL
o}

B ool Aol Az syl A vl

dde 2ag 23 s o ol
wa, BRoHUs, A9 FARE, /13Y ol

ATH At

321 Aol SHeo Hatk

Fig.8 & 2457 0245mm o tig ofelold 5
& AgaA HEE A9 zZF olojolyg WA
o] mojFth ofolojd 3 dAE WY
L ERQEERY FARE G, Ao HAER
F0]Z 100%0]°d T7HA7]E ololold FH ol
= A2 FA FHole MY FolE 20mm A

L2 34 d3AZt 3 9A ofololy F9 9

2 1o L Hf ot

Foluste FA wel 71FE 0.245mm A 2Bl
A JERE 13123mm £ V1E2E A4 T
o.zo-{
£ 0184 1st ironing —"
% 0.164 //,/
Soml e
g g’j‘zj . " andtirening
g 008 | A
0.06 4 A —ae T 3rd itoning
& ooal l
0,021

0.00 v v T T T T - T
018 019 020 021 022 023 024 025 026 027
Blank thickness (mm)

Fig. 9 Gap which make equivalent the height of can
after ironing

-462-



2504 . 1021
. -6 10.23

200 i

g £

% 150

@

4

W

5 1004

=

he)

} «]

S S S S S SUR N SNSRI GRS S|
o 20 40 60 80 100 120 140 160
Distance(mm)

Fig. 10 Residual stress after ironing
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Fig. 11 Wall thickness after ironing
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Fig. 13 Residual stress after doming
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