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Application of CAE Technique for the Optimization
of Press Forming Condition of Low Arm

Y. S. Kim, T. K. Lee and S. T. Kim

Abstract
In this study, optimization for press forming condition of low arm was performed with explicit dynamic
FEM code, Pam-Stamp. FEM simulation was coupled with the Taguchi’s experiment technique having
three design variables - friction coefficient, plastic anisotropy parameter, and blank shape - which are
chosen to be optimized. The simulation results were compared with those of experiment. We found out
the change of blank shape among these three design variables is very effective in optimizing press
forming condition of low arm. In addition, the modified blank shape shows high yield ratio of slitting coil.
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Fig. 1 FE mesh discretization of blank
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Table 1 Properties of tested material

Plastic tangent modulus
SAPH38P / Plastic stress
(0=629.60 ¢ ™) Tangent | Plastic
stress
modulus (GPa)
Item Value 3.265 0319
Density 7.8e-06 1.738 0.363
Young's modulus 210 0.987 0.412
Yield stress(GPa) 0.277 0.638 0.444
Poisson's ratio 0.3 0.482 0.468
Thickness(mm) 23 0.393 0.488
Lankford coef. for
. 1.030 0312 0.519
normal anisotropy
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critical area

Fig. 4 Original blank shape

Fig. 5. Modified blank shape marked by dashed line
(shape 1)

Table 2 Taguchi's Ly orthogonal array for simulation

A B ¢ D
Bxp No @) Blank 1 psition)

shape)

) 1 1 1 1

0.H) (1.0) (origin) (origin)

5 1 2 2 "
(0.1) (1.3) (shapel)

3 1 3 3 "
0.1) (1.6) (shape2)

A 2 1 2 .
(0.15) (1.0) (shapel)

5 2 2 3 i
(0.15) (1.3) (shape2)

6 2 3 I .
(0.15) (1.6) (origin)

- 3 1 3 e
0.2) (1.0) (shape2)

g 3 2 1 .
0.2) (1.3) (orgin)

9 3 3 2 .
(0.2) (1.6) (shapel)

2, 39

* Case of Exp. No. 1 means the actual press

Fig. 7,

forming condition in stamping shop
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Fig. 6 Modified blank shape marked by dashed line
(shape 2)
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Fig. 7 Deformed mesh shape of EXP 1



Fig. 8 Deformed mesh shape of EXP 2
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Fig. 9 Deformed mesh shape of EXP 3
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Table 3 ANOM and ANOVA table for the simulation

Average 7by Degree | Sum v
e
Factor level(dB) of of an F ratio
square
1 2 | 3 |freedom|squares
A [1.77°1.66(147| 2 0.138 | 0.069
B |1.58|1.54{1.78"] 2 0.099 | 0.050
C |1.40/088(263 2 4846° | 2423 | 409
D
Error 0
Total 6 5.083
Pooled
(4) [(0.237)] (0.0593)
error

(1) Overall mean of 7 is 1.63dB.

(2) “Indicate the optimum level

3) "Indicate the sum-of-squares added together to
estimate the pooled error sum of squares, shown in
parentheses

(4) The F ratio is calculated by using the pooled error
mean square
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Fig. 11 FLC and strain distribution of EXP 1

Fig. 12 Deformed photo of the original

blank shape in experiment

FHsick AE Hell AT FHl AF 255mm,



O

#3149 7

270 Belsl] 18 A0 F, BIY e o

i

2
B @ Z(master grid) &7 dAE FhdztE Fde)
2

of B ATAold ALd WAF 24 Lz o
s} WG BUYEL 2HAAT.

Fig. 13 Deformed photo of the blank shape 2
in experiment
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Fig. 14 FLC and strain distribution of the
original blank shape and the blank
shape 2 in experiment
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