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ABSTRACT

In order to show the efficiency and accuracy of an expert drawbead model, finite element
simulations of auto-body panel stampings are carried out. For numerical modeling of the
drawbead of a panel die, the drawbead restraining force and bead-exit thinning calculated by
the expert model are imposed to a node nearest to the drawbead position as a boundary
condition. Finite element simulations show that the expert model provides the accurate solution,
guarantees the stable convergence, and has the merit in the computation time.

ZQq7)480] : Sheet Metal Forming(2t3 4 &), Expert Drawbead Model(E2-$-H|= AE R
d), Drawbead Restraining Force(= 2 ¢8| = A3} 8), Bead-Exit Thmnmg(ﬂ] =
¢1% W& E), Finite Element Simulation(-f 3+ 8 43l 4})

Nomenclature a,B,7,k,A,x : coefficient

DBRF : drawbead restraining force, BHF : blank holding force, N/mm

: contact force direction
: volume, mm’

. area, mm’

: normal vector

« 39, dgoet A A TR
s 59, BFdstL o

N/mm h : bead height, mm
p - friction coefficient R : radius of curvature, mm
n : strain rate hardening exponent t © thickness, mm
K  strength of material, MPa M : Hill's yield function parameter
6 : contact angle T : plastic anisotropy parameter
ab  : correction factor K  stiffness matrix
r
A%
A
n

fu)
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Subscripts

ci, C2 : clearance 1, clearance2

i=1,~ ,6 : number of areas

e,c . elastic, contact

b,p : bending, Plastic

S . shoulder

1,2 . direction of principle stresses
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Table 2 Material properties used in FEM simulation
of a front floor panel

Properties Values
Plastic anisotropy parameter | r = 1.46
Hill's yield functi
ill’s yield function M = 20

parameter

Stress-strain relation (MPa) | o = 468(e+¢&)"®

Yield stress (MPa) = 156.8
Young’s Modules (GPa) E = 139
Sheet thickness (mm) t =07
Coulomb friction coefficient | 1 = 0.13
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Table 3 Material properties used in FEM simulation

of a inner hood panel

Properties Values
Plastic anisotropy parameter | r = 1.72
Hill’s vield function
. M =20

parameter

Stress-strain relation (MPa) | 5 = 489(e+¢,)" 2

Yield stress (MPa) o, = 169
Young's Modules (GPa) E =139
Sheet thickness (mm) t=2086

Coulomb friction coefficient g = 0178
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