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A Study on the Drawing Characteristics of Sheet through Step Drawbead

Won-Bae Park, Chang-Man Kim, Nak-Soo Kim, Dae-Gyo Seo and Ki-Chan Chun

Abstract

The sheet formability can be improved by the optimum drawbeads installation because draw-

beads can control the flow of the metal into the die cavity when the punch enters into the die

opening. In this study, the drawing characteristics for step drawbead are analyzed by 2-D rigid

-plastic FEM and also are measured experimentally. In addition, for the validity of FEM,

theoretical results are compared with the experimental results. Especially, the drawbead restrain-

ing forces and the strain distributions of drawn specimens are obtained in both FEM and

experiment. Also, the effects of the drawbead dimensions, drawing angles and blank holding

forces on the drawing characteristics are investigated.
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Fig. 1 Experimental apparatus for drawbead test

Table 1. Mechanical properties of specimen

Yield stress(Y) Plastic coefficient (C)

Tensile strength(T. S. ) Strain-hardening expo-

nent (n)

16.0 kgf/mm? 47.765 kgf/mm?

29.0 kgf/mm?® 0.25

o
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Table 2. _Input data for calculation

Parameters Data
Friction coefficient (u) 0.1
Blank holding force 499.5Kg,
666Kg
Total number of elements 0 360
30° 378
Total number of nodal points 0 543
30° 570
Time increment (Jt) 0.2~0.3
Error norm 0.00001

132 /822471388 X| /A58 A2E, 19963



Ay =2ovso o3 B AdEEA A7 AT

Table 3. Experimental results of drawing test

. Drawbead dim. Holding [Restraining .
Drawing Strain
Step drawbead angle (mm) force force ()
& *H=6 (Kgf) (Kg,) e
666 420.7 0.110
R1=R2=2.5 R3=5
499.5 390 0.102
f—0°
0 R1=R2=3.5 R3=5 666 345 0.081
R1=R2=2.5 R3=2.5 666 430 0.124
666 437.5 0.123
R1=R2=2.5, R3=5
499.5 410 0.111
6=10"
R1=R2=3.5 R3=5 666 380 0.087
R1=R2=2.5 R3=2.5 666 452.5 0.129
666 477.5 0.132
R1=R2=2.5 R3=5
499.5 432.5 0.116
=20
R1=R2=3.5, R3=5 666 405 0.094
R1=R2=2.5 R3=2.5 666 492.5 0.137
ar Blank Holder
\ 1 u 666 537.5 0.144
Y R1=R2=2 5 R3=5
ra—e 499 .5 482.5 0.124
»” e 0:300
R1=R2=3.5, R3=5 666 420 0.102
R1=R2=2.5 R3=2.5 666 552.5 0.150
666 575 0.156
R1=R2=2.5 R3=5
499.5 520 0.135
=40
R1=R2=3.5, R3=5 666 452.5 0.112
R1=R2=2.5 R3=2.5 666 605 0.162
666 605 0.167
R1=R2=2.5 R3=5
499.5 550 0.145
6=50" -
R1=R2=3.5, R3=5 666 475 0.120
R1=R2=2.5 R3=2.5 666 660 0.182
666 650 0.158
R1=R2=2.5, R3=5
f=60° 499.5 585 0.158
R1=R2=3.5, R3=5 666 502.5 0.129
R1=R2=2.5 R3=25 666 720 0.219

Fig. 4= =2en= w3 (R, R)#H F7 thel o] 3§ aEHeY degsn A3 7%r}t FrhE
2% B4 RS zZH2F 2 5mms} 3.5mm F 2.5 o we} AlgHe] I vho] B FolX ¥iE
mme} 5mme viF 7hu] Agste] Qe A% 7+ 3 (bending stress) ¥ w3 =E3-5-H (unbend-
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