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Effect of Punching Conditions on the Stretch Flange
Formability of Cold Rolled Steels for Deep Drawing.

K.C. Park, Y.W.Jeon, S.S. Han

Abstract

In order to investigate the effect of punching condition on the stretch flange formability of
sheet for deep drawing, hole expansion tests at various edge conditions were done. Edge
conditions were changed by altering tool clearances, artifical defects, grinding, and deburring. For
a determination of optimum edge condition of side panel of automobile, punched section anlysis

and forming results were studied and the laboratory test results were used.

In case of

considered side panel, tool clearance should be less than 15% and punched edge should be

uniform without defects for safe forming.
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Byt ol: ATE ¢ wE F/HHA & Table 2 Punching tool dimensions.

CIA HH%Q“E_ Bedn ) No Die dia.] Punch dia. | clearance,
a8n A9F ¥ES Grinding dad F © | (mm) {mm) c/t (%)
A7) ¢k 03mm %¥°l9] burr & AAZAF 4 1 18-30 36%
Pae B ERE 4 USe L F AUth 2 18.28 16%
389 % N + 3 | 1850 | 1833 13%
4 1840 %
4. 2 E 5 1845 4%

(Ooteed FEe by F9 Wy
70-80% , FEA FF Hol WP 98% 1T
A8 AREAS 120% olAoluz HUE R Edge burr height| sheared(%)/

Table 3 Results of blank edge analysis.

2o B wyAzel 9¢ HeUs & + 3 (mm) | fractured(6)
@) NAFTA HALE rAY T ANE Cracked double shear,

k . i
3 BA Qo FRYUAER Be BEe Blan defect 0.315  |bending and

4 e = stol 2 ok 8 tearing
NAAR EXo] W& Aol A &g Safe Blank 0.043 %/ 5
3 oHx gdda Addy wyt 2E&5E A
sl WY Sasdn Table 4 Hole expansion ratio of sheets.
(3) ST AZ 07mm Hol9 FAEE 7 Specimen Si1 52 S3
‘ié"]ﬂl?—- ANdd A3 85%, 0.3mm Eole] AT Xholg ; 132% 123% | 123%
Fo] 9lx A% 107% AESY hole expansion €xp. ratlo.
ratio® UEhiol, AREol Qe A% HAE A M | 118% | 118% | 114%
P4 FAZE AALE ¢ F AW 2gn
AGEL A gasE ASdE 4Pl Table 5 Edge con. and hole exp. ratio.
vubgon ol Fr1Hed 2A4WYd A% 7HF o/t bending(%)/ | Burr | Hole
As oz Azt cond. (%) sheared(%6)/ |Height |expansion
@) AYE PEL Grinding ¥ FHANE cracked(%) | (mm) Jratio (%6)
o} 0.3mm =019 burr 7t 1o ol& AAsA 1 | 36% | 16/32/52 0.197 77
of A¥Ae gL EEY F U 2 | 16% | 5/38/57 0.026 107
3 | 13% | 3/41/5%6 0.023 110
2oz @ 4 | 7% 0/70/30 | 0014 | 120
(1) 29d 5,1999,“TS-780MPa = 5 4% | 0/93/ 7 0.099 137
slglo] E-wol ol E Bixi datwe )
AAR A6 A Si A7 DR, A4 Table 6 Edge defects and hole exp. ratio
AR7Ne MEAL, A FFF 453 ,pp51-66. defect Hole
height, |Mat. Type expansion
t ratio(%)
s A 84
Table 1 Mechanical properties, averaged 07 B 79
value in plane, of specimens. ' 52 A 20
B 85
t|ys | TS |U-ELEI Punching 107
(mm) {(gt/mm?) |agt/mm® | (%) | (%6) Thi0-20% 155 03 Al P+Grinding 78
310681 169 | 296 | 24.8| 46.0] 0.225 |1.64 32 P+G+deBurring | 111
S21069 | 184 | 308 | 24.2| 45.1| 0218 1151 P 90
$31069 | 198 | 308 | 232| 43.1] 0.207 [1.48 07 AlP+G 91
P+G+B 99
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flange edge after drawing

Fig.l Cracked parts and material flow. Fig.6 Cracked and safe edge of
side panel blank.
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Fig.7 Deformation at stretch flange region.
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Fig.3 Hole expansion test. 10 N
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Fig.8 Strain sistribution of tensile specimens.
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Fig.4 Method of defect making

at a position of punched
section.

¢learance=16%

clearance= ™%

Fig.9 Punched section at two clearance
Fig5 Defected blank section. conditions.

A:As defected, B:Flatterned.
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