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Experimental Study on the Frictional Constraint of Draw Bead
Y.S.Kim, R.W.Chang, and W.J.Choi
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Abstract

In developing computer-aided design technology for optimization of stamping die design, it has
been an important issue to treat the frictional constraint acting on the blank holder surface. The
main goal of this work is to establish database of draw bead restraint force and clarify friction
characteristic for various automotive sheet steels, which is essential in developing friction
algorithm that can be used for CAD of stamping die design. Draw bead friction tester is used to
evaluate the various parameters that affect the draw bead restraint force and the coefficient of
friction for the cold rolled and the coated sheet steels such as drawing rate, lubricant type, surface
property of material, etc.
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Fig. 1 Showing stamping process in double action
press having draw bead between upper and
lower binder (a) the upper binder descends
and confines the blank periphery between
upper and lower binder (b) the upper die
closes and performs actual drawing process
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Table 1 Mechanical properties of tested materials

Material | Thickness YP TS El n R AC.
(mm) (kgf/mm®) | (kgf/mm?) (%) (10~20%) (15%) (wt, %)
CR 0.70 19.0 31.9 42.7 0.203 2.30 —
EZN1 0.78 18.7 33.0 40.5 0.229 2.06 Ni:11.6
EZN2 0.74 17.9 31.2 41.8 0.33 2.29 Ni:g9.3
EZF 0.73 20.0 32.0 39.4 0.216 2.27 Fe:15.6

*YP : Yield point, TS .

Tensile strength, E1 : Total elongation,A.C.: Alloy content

n . Work hardening parameter, R . Lankford anisotropy parameter

CR : Cold rolled steel sheet
EZN : Electro Zn-Ni alloy coated stee! sheet
EZF . Electro Zn-Fe alloy coated steel sheet
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Fig. 2 Schematic view of draw bead tester and detail
configuration of fixed bead
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Table 2 Experimental conditions-draw Bead

friction test

W45mm X L400m
4.76mm
9.53mm

Specimen size

Bead and roller radius
Male bead interleaf dis-
tance

Drawing rate

Bead material
Lubricant oil

200, 400, 500mm/min
SKD11(610Hv)
Table 3

Tebie 83 Properties of lubricants used in this test

Lubricant Type Viscosity
oil No. (40°, cSt)
1 Washing & 2.2
rust-preventive

2 Rust-preventive 15.0
(Pre-lub.)

3 Rust-preventive 22.0
(Pre-lub.)

4 Drawing oil 67.0

5 Lub. oil 1+ 2.2
3%P type EP.A.

*E.P.A | Extreme Pressure Additive
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Fig. 3 Effect of viscosity on coefficient of friction for
various coated steels
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Fig. 5 Effect of drawing rate on coefficient of fric-
tion for various coated steels at lub. oil 1
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Fig. 6 Effect of drawing rate on coefficient of fric-
tion for various coated steels at lub. oil 2
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various coated steels at lub. oil 2
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Fig. 10 Schematic view of strip draw tester with bead
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