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A Study on the Formability of Sheet Metal Under
Counter Pressure Deep Drawing

J. K. Hwang - D. M. Kang and S. J. Chung

Abstract

The square cup deep drawing simulations for hydraulic counter pressure deep drawing are carried out
by the finite element method and the formability factors which affect to the formability in case of that
process are investigated. As a result, it is found that the thickness distributions keep the higher quality
than that of the conventional deep drawing, and the maximum pressure increased the thickness at the die
profile regions of blank. But friction coefficient decreased the thickness at the same regions.
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Fig. 1 Counter Pressure Deep Drawing
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Table 1 Time control card

termination time 2.6ms
Number of time history plot 200
Number of mesh plot states 20
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Table 2 Mechanical properties for analysis

Element Blank Tool
. Elastic—plastic i

Material type . Null

anisotropy
Density (kg/mm’) 787e-06 787e-06

Young's mod.(GPa) 218 218
Poisson’s ratio 0.3 0.3
Strength coeff.(GPa) 0.5419 -
Strain offset(€g) 00105 -
Hardening exp.{r} 0.2660 -
Lankford coeff.(R) 1.68%5 -
Thickness(mm) 1.2 10
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Table 3 Concentrated nodal nodes card

Tool | CG number | direction | Load (KN)
Blank HoldeJ 1496532 7 cord. 6

Holding force (KN)
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Fig. 2 The relationship between holing force and times
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g. 3 The relationship between punch velocity and
times
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Fig. 4 The relationship between flow rate and times
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Fig. 5 The relationship between pressure and times
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Fig. 6 Variation of thickness with distance at corner
section
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Fig. 7 Thickness distribution for Deep drawing

Thickness <mmd

._ 1.04
_1.09
R

1.1

1.3

1.8

1.33

1.3

142

nin ¢.995055 in SHELL 4437
STATE 3.33292

wax 1.47017 in SHELL 871
STATE 3.33292

Corner direction

Fig. 8 Thickness distribution for
drawing

Counter Pressure Deep

42 Bt o) Aojof o3t v|@
e ol olerel Aolol 23k AR EIE 2
71 glste] thel § Aol ojg oeke AMPaslA 12MPa

Atolol| A s A& ahslgivt thel &e) Wi ML A

hR AN IS SR X/ 41171 Alss, 200251/ 679



g wyon o o grsnz g
@ bk Wy e @3 vk o A
ol g ol MAY Yo HEAA W

e

(pole)rtol el SA B3
Hoto] Z7h8kol whe) #A| LZup] Ho

wl 7
- awe o 47 Ak Creld] AgE BEe) B
Ao A3 Aol FATTy Ansn ¥ A
o4 o

A F A& Aolth

0.012GPa
0.008GPa
0.004GPa

[sX2¥3}
TIT
Too

Thickness (mm)

o9 T u T g y T T
0 20 40 60 80 100 120

Distance between the pole and the edge {mm)

Fig. 9 Variation of thickness with distance for various
for counter pressure
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Fig. 10 Variation of thickness with distance for various
coefficients between blank and holder counter
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Fig. 11 Variation of thickness with distance for
various coefficients between blank and punch
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