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Round Drawbead

Chang Man Kim', Young Seok Im’, Hang Soo Lee”, Ki Chan Jeon”, Dae Gyo Seo’
* Dept. of Mechanical Design, Sung Kyun Kwan University
+ Kia motors

Abstract

The drawbead restraining forces for the various radius of drawbead and die
corner are analyzed by the belt theory, and they are compared with the
experimental results. During this procedure, the drawing angles are also varied
from 0° to 60° , and the near part of the drawed die corner are divided into four
steps for the theoretical analysis. The stress distributions through the sheet
thickness for these steps are also suggested theoretically. The wide range of
experimental data of the drawing forces and strain distributions for the various
dimension and blank holding forces are presented. It is concluded that the
theoretical assumption for the restraining force analysis is very useful from the
comparison with the experimental results.
Key words: blank holding force, restraining forces, single circular drawbead,

round drawbead, drawing angle, neutral axis, die corner radius
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Table 1 Experimental results for circular drawbead (Fig. 2(a))

holding|restraining

single circular drawbead draz;wizg drawbead dim. (mm) | force force ?zralr)l
¢ (Kgf) | (Kgf) e

4995 |385 0.064

Ri=R2=R3=5, R4=5 3% 30 00

6=0" |Ri=Rz=R3=5, Rs=2.5 [499.5 |390 0.0808

Ri=R2=R3=25, R¢=0 333 2875 0.0486
Ri=R3=2.5, Ro=R4=5 [499.5 |5475 0.1318

4995|390 0.
Ri¥R=Rs=5,  Ra=5> a3 op5 0.8239
9=10 |Ri=Rz=Rs=5, Re=25 4995 |4075  |0.0823
Ri=R=R3=25, Ry=5 [333 300 0.0514
Ri=Rs=25, Re=R,5 |4995 |570 0.1318
2995 14125 10,073
Ri=R"Rs=5,  ResD 3335 0,0583
9=00" |Ri=Re=Rs=5, Re=25 4995 |420 0.0847
Ri=R2=R3=25, R4=5 333 310 0.0531
Ri=Rs=25, Rz=Re=5 4995 [5975  |0.1401

4995 1435 0.08
Ri=Rz=Ry=5, Ra=5 [333™ gg5 0.059%
-30° |Ri=Re=Rs=5, Ru=25 4995 |450 0.0885
Ri=R=Rs=25, Rs=5 333 1325 0.0551
Ri=Rs=25, Re=Rs=5 4995 625 0.1531
4995 14525 10,0892
Ri=R=Rs=5,  Res5 o™ 1417 0.0598
9=40" Ri=R=Rs=5, Rs=25 4995 |4825  |0.0945
Ri=R:=Rs=25, Re=5 [333  |340 0.0644
Ri=Ry=25, Rr=Rs=5 4995 650 0.1599
4995 1475 0.0953

Ri=Rz=Rs=5,  Re=5 faqg™ 4175 0.0645
9=50° Ri=R:=Rs=5, Rs=25 4995 (5125 0.1099
Ri=Rz=Rs=25, Re=5 333|390 0.0755
Ri=R3=25, Rs~Ra=5 |4995 [672.5 0.1726
R-ReRes Res 1995|4925 0.099

333 475 0.069

6=60" |Ri=Re=R3=b, R4=25 4995 |550 0.114
Ri=R2=R3=25, Rs=5 |333 425 0.0851
Ri=R3=2.5, Re=R4=5 [499.5 [705 0.1865
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Table 2 Experimental results for round drawbead (Fig. 2(b))

drawin - holding |restraining strain
single round drawbead 'nwleg drawbead dim. (mm) | force force (6)
ang ) | (Kgh) | (Kgb max
o 14995 340 0.06
Ri=Ra=Ra=5, - Ww=03 50017 0.0499
p=0° |Ri=Ry=Ru=5, h/w=03 315 0.0567
R1=Rs=2.5Re=5h/w=0914995 4775 0.0991
Ri=R3=5Rs=2.5/w=0.8 350 0.0762
T 14995 [3575 0.0638
Ri=Rs=Ra=5,  WW=03 0™ 1og0 = 10,0543
0-10" [Ri=R3=Rs=5, h/w=0.8 345 0.0606
Ri=Ry=25Re=5h/w=094995 495 0.1081
R1=R3=5,Rs=2.5,h/w=0.9 3625 0.0781
. o495 [3725 0.0715
Ri=R3=Ra=5,  h/w=09 53310 0.0567
g =20 |Ri=R3=R4=5, h/w=0.8 352.5 0.0677
Ri=R3=25,R=5n/w=09 4995 |515 0.1141
Ri=R3=5,R4=2.5n/w=0.9 385 0.0819
I o995 13925 0.075
Ri=Rs=R=5,  h/w=09 0531 0.0587
9 =3 Ri=R3=Rs=5, h/w=0.8 362 0.0704
Ri=R3=25Re=5n/w=0904995 (5275 0.1178
R1=R3=5,R4=2.5,/w=0.9 415 0.0858
~=—clearance o 14995 415 0.0808
Ri=R3=Ra=5,  h/w=09 353" 104 0.0598
6 =40 |R1i=R3=R4=5, h/w=0.8 380 0.0792
Ri=R3=25Re=5n/w=0914995 |565 0.1307
Ri=R3=5,Rs=2.5 h/w=0.9 450 0.09
oo 04995 |4325 0.0854
RiFRs=Re=D5, W/w=09 0o ™1 0.0606
g=50" Ri=Rs=Ru=5, h/w=08 4075 0.0831
1 Ri=R3=2.5R4=5h/w=094995 |595 0.1372
| Ri=R3=5,Rs=2.5h/w=0.9 500 0.099
' N 4995 450 0.0912
Ri=Rs=Re=5,  h/w=09 533" oac 0.0618
0-60" |R1=Rs=Ra=5, h/w=038 4275 0.086
R1=R3=2.5R4=5h/w=09|4995 16225 0.1462
R1=R3=5,R4=2.5h/w=0.9 5325 0.1043
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(a) circular drawbead

Fig. 4 The contact model of drawbead

(b) round drawbead
Fig. 2 Schematic view of drawbead set
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during drawing processes
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Fig. 9 Max. strain versus blank
holding force ( 6=0")

Fig. 10 Drawbead restraining force
versus drawing angle ( @ )
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