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An Angle-Binder Drawbead Simulator for Measuring Drawbead
Forces on Inclined Binder Surface

W. H. Yang, K. Y. Choi

Abstract
A novel set of experimental test tooling for measuring pulling and holding forces for drawbeads on binders inclined at a
wide range of angles is introduced. A mechanical design featuring a single load cell, a male-female draw bead set,

translation and rotation degrees of freedom, and a screw-driven clamping system has been incorporated into a standard

tensile test machine. On a real time basis, restraining and holding force data with respect to draw-in displacement may be

directly downloaded into a PC for data processing. The proposed experimental system represents a significant

breakthrough in drawbead simulation technology due to its relatively low cost, clever design, and versatility. The system

is shown to yield excellent experimental data suitable for verifying theory and numerical model predictions.

Key Words : angle-binder, drawbead, pulling force, holding force, restraining force
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Fig. 1 Two-dimensional schematic of simple draw die
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Fig. 2 Angle Draw Bead Simulator Set with PC
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Fig. 4 Additional view of the Angle Draw Bead
Simulator

Fig. 5 Picture of typical angle draw bead blocks with
male bead inserts
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Table 1 Variables considered in experimental analysis

Variables Settings

Male bead penetration Smm, 8mm

Bead type Round, Square

0° and 25°

Binder angle

—_— !
: ]
T T — oD C Male
? radius

Penetration

Female
radius

Female
width

Fig. 6 The geometry of Round Bead

Y T Male
radius © k&=-----a----

Penetration

Female
radius

Female
width

Fig. 7 The geometry of Square Bead
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Fig. 8 Typical raw data set for holding and restraining
force
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Fig. 9 Normalized/averaged pulling force results
obtained using the Angle Draw Bead Simulator. R
and S denote round bead and square bead,
respectively.
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