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Experimental Model for Determining Drawbead Forces

S. J. Moon, M. G. Lee and Y. T. Keum

Abstract
A new experimental model for determining drawbead forces, which modifies the dieface of Nine’s experimental model,
is introduced and the better validity of the drawbead opening and restraining forces of new model than those of Nine’s is
demonstrated. While Nine’s model considers a blank holding force as one of forming variables, new model excludes it by
removing blank holder in the dieface. The comparison of the strains found by FEM simulation of automotive fender draw
forming process with those measured in a formed panel recommends the new model for accurate drawbead forces.
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Fig. 1 New circular drawbead die set for measuring
drawbead forces
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Fig. 3 New drawbead die set for DBOF and DBRF
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Table 1 DBOF and DBRF measured from new model

. Circular  Elliptical . Square
D;a(:::::d - Drawbead | Drawbead @ Drawbead
(N/mm) (N/mm) {(N/mm)
DBOF 73.8 60.7 94.0
DBRF 72.1 533 107.5

Table 2 DBOF and DBRF determined by Nine’s model
when BHF=158N/mm

Circular Elliptical Square
D;a(;:?::d Drawbead Drawbead Drawbead
(N/mm) {N/mm) (N/mm)
DBOF 127.6 110.1 140.9
DBRF 147.0 120.5 193.5
Section 2-2°

Section 1-1°

Section 4-4°

Fig. 4 Fender draw panel

Section 3-3°

Table 3 Comparison of RMS errors of strains between
new and Nine’s experimental models

Experimental RMS Error (%)

Model - 22 3-3 44

Major New 46 23 9.8 24
Stan Nine 74 482 119 | 280
Minor New 35 1.8 57 28
Strain Nine 45 1.6 59 2.1
Thickness New 44 30 96 38
Strain Nine 101 | 483 109 | 271
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