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Prediction and Evaluation of Drawbead Restraining Force with
Finite Element Analysis

G. H. Bae, J. H. Song, H. Huh, S. H. Kim, D. J. Kim

Abstract

The drawbead is used to control the material flow into the die and increase the forming quality during the binder wrap
process and the stamping process in the sheet metal forming. Drawbead restraining force (DBRF) is controlled by
geometrical parameters and influenced by process parameters such as friction coefficient and blank thickness. In order to

inspect the effect of process parameters, parameter studies are performed with the variation of parameters using finite
element model of drawbead which is utilized reliably for the calculation of the drawbead restraining force. Drawbead
analysis is carried out with 2-D plane-strain element and 3-D shell element. After the verification of the accuracy of the
drawbead model with 3-D shell element, it is utilized to the prediction and the investigation of the effect of process
parameters. The result of parameter studies can be utilized to the dic design in the tryout stage.
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Fig. 1 Geometry of a circular drawbead

Table 1 Mechanical properties of TRIP60

Material TRIP60

Yield strain (€ ) 0.009

Plastic coefficient (K) 1205.3 MPa

Hardening exponent (n) 0.250

Sheet thickness 1.6 mm

Friction coefficient 1.5
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Drawing process

(a) Analysis with plane strain element

dargon faasdde Bgde 230,
c2ouE A F2 99L wAE I
52 wHaAFY Nwy TS A9 on
Qo) ME Y nFHA,

N

ol

fu

2. EERHIE & §Y &4

7t BAZRAE A4S A% =2 9Hl=E UF
B9 B2 98 FA FPIFTRAA Qurhe
2 AMgHE= 98 w2 MAsgon A¥X
(6]9ke] vlwE F3le HrksAch AHeE 949
H| =9 FAL Fig. 1 o) EA8% =29u=

—_

T 2xd JEHEELLY 34Y 484 E AR

stel mdgsigch 4a4g Folo RAYH A
Q

S
&
o
o
%!
2
73
3
1

3
u}

#FAY L 50 mmB PSR HAL A
1 T2 799 ABAQUS/StandardE
g3tg om IBM p69094 2CPUS
oj2ojATH 2xY HUWNFELLE A LT
FA "oz 5o a4z R ow
I EHS AFSETE 33 Y da A A g
A o 5o HERE FitEe T
Zboll FA w3k FEH £8 FdsA 3
. iAo ALE"E A== TRIP60°|™ Table
NAH E4S A8 Fig. 2 & H4AW
g9 245 AES AE dE FH
HYPALL TAG Aot} =298= A

=
S~

il

4

iy
P

o 2 e o 3% o

Initial Setting

(b) Analysis with shell element

Fig. 2 Deformed shape of blank in the bead formation and drawing process
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Fig. 3 Draw-in displacement and restraining force
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Fig. 4 Steady-state restraining force and computation time
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. 5 Variation of drawbead restraining force
with respect to process parameters
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