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Abstract
The drawbeads, which are used for controlling the flow of the sheet into die cavity by imposing the tension and for

preventing the forming defects like wrinkling, springback, etc. during the sheet forming process, affect the formability

strongly because of the differences in the restraint and opening forces according to the drawbead shapes and dimensions.

In this study, the experimental device enabling to measure the drawbead restraining and opening forces is manufactured

and the drawing forces of circular, square, and step drawbeads are measured. The drawbead restraining and opening forces

of a circular drawbead are increased as its drawbead height is increased. Similarly, those of a square drawbead are

increased as its height is increased and shoulder radii decreased. The drawbead forces obtained from the experiment were

compared with those calculated in the numerical simulation of stamping process of automotive fender. Good agreement
was found so that the experimental measurements can be used in the simulation of auto-body stamping process.
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Hydraulic Ram
Fig. 1 Schematic view of single action press structure

Fig. 2 Schematic view of experimental device for
measuring DBRF and DBOF in stamping dies
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Table 1 Material properties of SPCEN-0.65t

;(tlrzlsds n K r E Remarks
(MPa) (MPa) (GPa)
Averaged
165 0.23 530 1.78 693 | 0°%45° 90°
Specimen

(¢) Step drawbead die set
Fig. 3 Drawbead dies used for measuring DBOF and
DBRF
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Table 2 Drawbead die surface and experimental

conditions
Die
Die Surface Coefficient Pumsnheeszt ced
Material | Roughness | of Friction % pee
() (mm/min)
FCD
300 i 1.50 ~ 2.5041 0.179 300
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(a) Incline-1

(b) Incline-2
Fig. 4 Inclined female square drawbeads
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Fig. 5 DBOF and DBRF associated with drawbead

heights in circular drawbeads
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Fig. 6 DBOF and DBRF associated with drawbead

sheulder radii of square drawbeads
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Fig. 7 DBOF and DBRF associated with drawbead
heights of square drawbeads
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Fig. 8 DBOF and DBRF associated with drawbead
heights of step drawbeads
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Fig. 9 Drawbeads in the drawing die of automotive
fender
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Fig.10 DBOF and DBRF associated with drawbead
forces of circular drawbeads in automeotive
fender draw die
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