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Abstract

The restraining characteristics for the single square drawbead are discussed.
The drawbead restraining forces and maximum strains by the various drawing
angles are measured experimeptally. During this procedure, the drawing angles are
varied from 0° to 60° . Also, the wide range of experimental data of the drawing
forces and maximum strains for the various drawbead dimensions, clearances and
blank holding forces are presented.
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Table 1.1 Experimental results for single square drawbead

. Drawing Drawbead Dim. |Holding |Restraining Strain
Single Square Drawbead Angle (mm) Force Force (6max )
*R1-R3-R4=5 | (Kgf) (Kgf)

H=6, W=10, R2=35| 3996 410 0.0764

gog |H6 W-10, R2-25| 3996 4525 | 0.0831

H=5, W=8, R2=35 | 3996 375 0.068

H-5, W=-8, R2-=25 | 3996 395 0072

H=6, W=10, R2=35| 3996 435 0.07%5

poqg |6 WEI0, R2-25 | 3%96 4725 | 0.0858

H=5, W=8, R2=35 | 3996 390 0.0713

H=5, W=8, R2=25 | 3996 425 0.0738

H=6, W=10, R2=35| 3996 450 0.0826

pogo |6 W=10, R2-25| 3%96 4975 | 0.0897

H=5, W=8, R2=35 | 3996 4075 | 00754

T M““’Jﬂg:‘:mm i | H-5, W-8, R2-25 | 3996 440 0.0816
— H=6, W=10, R2=35| 3996 475 0.087
( R1 RZ} . [H=6, W=10, R2=25| 3996 520 0.0938
Female bead 030 "5, wes, R2-35 | 3096 450 0.082
H=5, W=8, R2=25 | 3996 4525 | 0.0833

H=6, W-10, R2=35| 3996 515 0.0924

pogo |16 W=10, R2-25| 3396 5725 0.109

H=5, W=8, R2=35 | 3996 480 0.0872

H-=5, W=8, R2=25 | 39956 495 0.088

H=6, W=10, R2=35| 3996 565 0.104

5o |H6 W-10, R2-25| 3%96 600 0.128

H-=5, W-8, R2-35 | 3996 510 0.0922

H=5, W=8, R2=25 | 3996 535 0.100

H=6, W=10, R2-35| 399.6 605 0.115

. |H=6, W=10, R2-25 | 3996 635 0.143

978" i, W=8, R2=35 | 3996 530 0.0967

H-5, W=8, R2=25 | 3996 570 0.113
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Table 1.2 Experimental results for single square drawbead

' Drawing Drawbead Dim. Holding Clearance Restraining Strain
Single Square Drawbead Angle {mm) Force (mm) Force (€ )
+H=5, W=10 (Kgf) (Kgf)

499.5 1.5 352.5 0.061

R1=R3-R4=5, R2=3.5 2996 1.5 297.5 0.0496

e ) 1.8 285 0.046

6-0 R1=R3=R4=5, R2=2.5 399.6 L5 330 0.054

R1=R3=25, R2=35, R4=5| 399.6 1.5 532.5 0.126

R1=R3=5, R2=35, R4=25| 399.6 15 345 0.055

499.5 1.5 375 0.070

R1=R3=R4=5, R2=35 2995 15 3275 0.0588

0-10 ) 1.8 3125 0.0535

R1=R3=R4=5, R2=2.5 399.6 1.5 345 0.0611

R1=R3=25, R2=35, R4=5| 3996 1.5 575 0.133

R1=R3=5, R2=35, R4=2.5| 399.6 1.5 372.5 0.063

499.5 15 405 0.0743

R1=R3=R4=5, R2=35 399.6 1.5 360 0.0657

6 =20" ’ 1.8 332.5 0.0606

R1=R3-R4=5, R2=25 399.6 1.5 380 0.0683

R1=R3=25, R2=35, R4=5| 3996 1.5 597.5 0.140

B! Male. bead 8 R1=R3=5, R2=35, R4=25| 399.6 1.5 402.5 0.0728
1 . !mc"“""‘“ 499.5 1.5 462.5 0.0804
I AL Ry I Rf] R1=R3=R4=5, R2=35 2996 1.5 410 0.0735
Female bead 6=30" 1.8 370 0.0684

1 R1=R3=R4=5, R2=2.5 399.6 15 435 0.079

R1=R3=25, R2=35, R4=5| 399.6 1.5 625 0.148

R1=R3=5, R2=35, R4=25| 399.6 15 450 0.082

499.5 15 495 0.0915

R1=R3=R4=5, R2=35 996 15 4575 0.0843

0 =40 ’ 1.8 410 0.0746

R1=R3=R4=5, R2=2.5 399.6 1.5 4715 0.0864

R1=R3=25, R2=3.5, R4=5] 399.6 1.5 657.5 0.159

R1=R3=5, R2=35, R4=25| 399.6 1.5 492 0.089

499.5 1.5 5275 0.0998

R1=R3=R4=5, R2=35 9.6 15 482.5 0.0859

0 =50° 399. 1.8 450 0.0843

R1=R3=R4=5, R2=25 399.6 1.5 496 0.0904

R1=R3=25, R2=35, R4=5| 399.6 1.5 682.5 0.170

R1=R3=5, R2=35, R4=2.5| 399.6 1.5 522 0.0921

4995 1.5 540 0.104

R1=R3=R4=5, R2=35 3996 1.5 507 0.0967

6 =60° ’ 1.8 485 0.0932

R1=R3=R4=5, R2=25 399.6 1.5 5175 0.099

R1=R3=25, R2=3.5, R4=5| 399.6 15 710 0.175

R1=R3=5, R2=35, R4=25| 399.6 15 552.5 0.1054
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