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Drawing Characteristics through Step Drawbead
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Abstract

Theoretical and experimerlltal drawing characteristics for the step drawbead
are discussed. The drawbead restraining forces and strains by the various
drawing angles are measured experimentally. Also, during the blank holding
process, the strain distributions of upper and lower skins of specimens are
analysed by the 2-D rigid-plastic F.E.M. And the drawbead restraining
forces and strain distributions for the drawn specimens by the drawing
length are obtained by experiment.
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Table 1 Mechanical properties of drawbead specimen

KS B 0801 Al 53 @&%JFAIE™ (t=0.7mm)

Strain-hardeni
Yield stress(Y) | Plastic coefficient(K) | Tensile strength(T.S) amn-harcening

exponent(n)
16.0 Kgf/mm® 47.765 Kgf/mm® 29.0 Kgf/mm® 0.25
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Fig. 1 Step drawbead set and specimen geometry
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Table 2 Experimental results for

step drawbead

Drawing| Drawbead Dim. Holding| Restraining Strain
Step Drawbead Force Force
Angle (rmm) (Kef) (Kg) (& max )
*H-=6 g
666 4207 0.110
R1=-R2=25, R3=5
- 4995 390 0.102
R1-R2-35, R3-5 | 666 345 0.081
R1-R2-25, R3-25 | 666 430 0.124
666 4315 0.123
R1=R2-25, R3-5
, 10 4995 410 0.111
R1-R2-35, R3-5 | 666 380 0.087
R1-R2-25, R3-25 | 666 4525 0.129
666 4715 0.132
R1=-R2-25, R3=5
- 4995 4325 0.116
., Blonk Hoider _ RI=R2:35, R3=5 | 666 406 0.094
- R1-R2:25, R3-25 | 666 4925 | 0137
TN 666 537.5 0.144
[ R1=-R2-25, R3=5
¥ De 5 30 4995 4825 0.124
R1=R2-35, R3-5 | 666 420 0.102
R1=R2=25, R3-=25 | 666 552.5 0.150
666 575 0.156
R1-R2-25, R3-5
. 4995 520 0.135
RI-R2-35, R3-5 | 666 4525 0.112
R1=R2-25, R3:25 , 666 605 0.162
666 605 0.167
R1=R2-25, R3=5
6-50° — _Z_li)q_s_ 5:50‘ 0.145
' RI1-R2-35, R3=5 | 666 AT5 0.120
R1-R2-25, R3-25 | 666 660 0.182
666 650 0.180
R1=R2-25, R3-5
5 60" 4995 585 0.158
) R1-R2-35, R3-5 | 666 5025 0.129
| RI-R2-25, R3:25 | 666 720 | 0219
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Die |

a) specimen initial mesh and position

b) drawing length = Omm

c) drawing length = 90mm

d) drawing length = 160mm

Fig. 2 Drawn phenomena of specimen when drawing angle = 0°
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b) drawing length = Omm

¢) drawing length = 107mm

Fig. 3 Drawn phenomena of specimen when drawing angle = 30°
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Fig. 4 Drawbead restraining force vs.

drawing angle for different
RI1(R2) and R3
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Fig. 5 Drawbead restraining force vs.
drawing angle for different B.H.F
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Fig. 7 Upper skin strain distribution by
F.EM. when drawing length=0mm
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Fig. 9 Upper skin strain distribution by
Experiment and FEM,
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Fig. 6 Drawbead restraining force vs.
drawing length for different R1(R2)
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Fig. 8 Lower skin strain distribution by

F.EM. when drawing length=0mm
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Fig. 10 Lower skin strain distribution by
Experiment and FEM.
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