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A Study on the Behavior of Wrinkles in Cup Drawing with Al alloy by FEM

D. L. Ko, C. Y. Jeon(School of Mech.&Auto. Eng., UOU), J. M. Kim(School of Mech.&Auto. Eng., UOU)

ABSTRACT

The wrinkling in the flange and wall of a part is a predominant failure mode in stamping of sheet metal parts.
In many cases-this wrinkling may be eliminated by appropriate control of the blank holding force(BHF), but BHF
affects the draw depth. Gotoh had studied the wrinkles under 20u . in height. In general, the height of wrinkles could
be limited under 200n  practically. Therefore small BHF can be allowed so that the depth of drawing could be
increased.

This paper represents the variation of the wrinkles of flange in the part of cup drawing by using aluminium alloy
A1050 and A5052. This simulation is used by the explicit finite elements code PAM-STAMP™. The computed
results are compared with the experimental results to show the validity of the analysis.

Key Words : FEM(Finite Element Method: % 2.4-%), BHF(Blank Holder Force: B A E "), Wrinkle(F5),
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(a) Die (b) Punch

(¢) Blank holder (d) Blank
Fig. 1(a) FE models used for analysis

Fig. 1(b) FE model before deformation for FEM
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Table 1 Detailed characteristics used for models

punch | blank | holder | die

number of nodes 885 1444 427 | 2309
number of elements| 846 1392 370 2230
thickness rigid 1.2 rigid | rigid
element type - shell - -
22 FAREY

290 A28 AEPAL 235 oy B
ARAE APstn, WA, cho] 2YATY PEL
null material 2 A &&tATH ® Yo 24AFTE o

AN oE FESHE = SRAYE KE B%
A4, ne 7 BEA g ojnh

Table 2 Mechanical properties used for models

blank

A1050 [ A5052
material type elastic/plastic anisotropy
p density(kg/mm’) 2.71e-06 2.68¢-06 |
E: Young's mod.(Gpa) 70.303 74.035
v Poison's ratio 0.33 0.32
K: strength coeft.(Gpa) 0.160 0.362
n: hardening exp. 0.034 0.130
R: Lankford coeft. 0.578 0.765
thickness(mm) 12 12
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Fig. 3 Wrinkles of flange in the experiment and
simulation(depth_40mm)
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Fig. 4 Hight of wrinkles versus BHF in straight side
with A1050 and A5052 sheet(depth 25,35,40mm)
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Fig. 5 Hight of wrinkles versus BHF in the coner with
A1050 and A5052 sheet(depth 25,35,40mm)
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