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Effect of flange wrinkling on wall break of rectangular
cup drawing

K.C.Park, S.S.Han, J.B.Nam

Abstract

In order to investigate the effect of flange wrinkling on the wall break of a deep

drawn rectangular cup, experiments and simulation were done.

The effect of the

wrinkling height on drawing force and wall break for a moving blank holder system
with spacer were studied by setting a fixed clearance between the drawing die and the

blank holder.

Simulation and experimental results showed that wall break could be

provoked by the flange wrinkling. As the wrinkling height increased, the punch force
grew. The maximum punch force was obtained at its final stage of stroke.
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Table 1 Mechanical properties of specimens.

sheet t(mm)| Dir. | YS | TS | El n |r
RD | 199 | 340 | 426 0233 |1.80
45° {197 {333 {430 (0229 {2.13
sheet-1| 049 | 90> | 208 | 337 | 386 |0.221 |2.37
mean | 20.0 [33.6 [41.8 |0.228]2.10
curve | 60.66(0.007681+ € ,)*“*
RD | 219 | 365 | 387 (0224 {1.58
45° | 234 | 368 | 3820218 |1.64
sheet-2| 0.70 {90° | 228 | 362 | 38.0 (0217 [213
mean | 22.9 | 36.6 | 38.3(0.219{1.75
curve | 66.85(0.01317+ £ )"

Table 2 Friction coefficient of sheet with
drawing and anti-rust oil.

anti-rust oil | drawing oil
friction coefficient 0.148 0.098

Table 3 Drawing load and wall break at
different wrinkle height conditions.
Die radius is 1.5mm and drawing
oil was used.

height 1.0mm | 1.4mm | 1.7mm BHF:,Z'Ston

result {no wrinkle)

drawing load
(ton)

Wall break No |Occurred {Occurred No

8.32 8.49 8.70 7.88ton




Table 4 Drawing load and wall break at
different BHF conditions without

wrinkling. Die radius is 1.5mm and 100
drawing oil was used.
23 g %0
BHF ston Ston 10ton =
result (no_wrinkle) = 60
drawing load | o0 833 857 £
(ton) <
Occurred at Occurred at 40
Wall break No 247mm drawing_|196mm drawing .‘6
2]
Table 5 Drawing load and wall break at 8 20 -
different wrinkle height conditions.
Die radius is 8mm. 0 ) ) ,
o seacer thickness [y o Ty g T 7mm 40 -0 0 20 40 60
drawing load | -0 70 | 797 minor strain (%)
drawing oil (ton) : : :
Wall break No No No
drawing load - _ Fig.2 Forming limit diagram of sheet-1.
7.21
rust prev. (ton
Wall break No - -
Table 6 Drawing load and wall break at 10
different BHF conditions. Die Die Radius- 1. Sum .
radius is 8mm. g |  Drawing oil Ehe
1
BHF 2':,“0“ Ston | 10ton £ 6L ‘\
result (no wrinkle) " '
. drawing load 3 4
drawing (tom) 682ton | 748 | 816 s, 74
. g ”
ol Wall break No No | No & v p———
R L o e « spacer=1. dmm
drawing load 683ton | 7.47 ~ 2 ; /N Sy shacere1. Tmm
rust prev. (ton) S —— BHP=2. 3ton
Wall break No No - [ . : . .
0 8 10 15 20 2% 30 35
punch stroke (mm)

Fig.3 Punch stroke-force curve at several
spacer thickness and a BHF conditions.
(Die radius is 1.5mm.)

(a)

(b) (c)

Fig.1

Geometry of analyzed part.
1 : wall break, wrinkle height=1.3mm.
3 : Safe , wrinkle height =0.7mm.

Fig.4 Specimen shape at different spacer
conditions. Die radius is 1.5mm.
Spacer thickness is (a) 1.0mm,

(b) 1.4mm, and (c) 1.7mm.
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Fig.5 Punch stroke-force curve at several

BHF and a spacer thickness conditions. 10
(Die radius is 1.5mm.) .
Die Radius=8m
8 Drawing 0il LTI :
. .
=%
= 4
2
2
(a) (b) (c) 0 ‘ : - : . :
Fig.6 Specimen shape at different Blank 0 ’ 0 5 o B X »

- ) puch stroke o)
holding force(BHF) conditions. Die

radius is 1.5mm. BHF is (a) 2.3ton,
(b) 5.0ton, and (c¢) 10ton.

Fig.9 Punch stroke-force curve at several
BHF and a spacer thickness conditions.
(Die radius is 8mm.)

Die Radius=&m 120
8 Drawing oil - 213
- i 00 b spacer=1.3m
2 —
:O: 8 V- AL RS 4 !
£ 4 | 5 &0 N spacer=0.7mm S
g P Pt <
a / 'S '\
T 01 ‘
5 B
o 20+
0 1 i 1 i 1
0 5 10 15 2 25 » 3 0 . . L A :

puch stroke ) 0o 10 » » H 0 6
pach strde (m
Fig.7 Punch stroke-force curve at several

spacer thickness and a BHF conditions. Fig.10 Drawing force at different spacer

(Die radius is 8mm.) thickness conditions for Fig.l part.
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