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ARTICLE INFO ABSTRACT
Article history: Recently, high strength steel (HSS) sheet metal has been widely used to improve
Received 6  May 2014 lightweight structures in the automotive industry. Because HSS sheets have high
Revised 15 July 2014 strength but low elongation, it is difficult both to make products with complex
Accepted 23 July 2014 shapes and to control excessive springback. In order to reduce the springback
after forming using HSS, draw beads were introduced in this study. The design
Keywords: variables, including the draw-bead positions and shapes, were optimized using a
HSS (High Strength Steel) finite element analvsi P
) ysis. A mold for a scanner support, which is part of an A3
Springback _ printer, was designed using the proposed method and then utilized. The results
Sheet metal forming from a finite element simulation and optimization were compared with the
Optimization experiment results.
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Fig. 2 Frame base of A3 sized printer
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Fig. 3 Comparison of mechanical properties between SECC and

HSS from tensile test

Table 1 Mechanical properties of SECC and HSS

Parameters SECC HSS

Yield stress (MPa) 175 251
Tensile strength (MPa) 365 387
Young's modulus (GPa) 209 209
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Fig. 5 The difference of displacement at 4 measuring points
between 3D measuring and simulation
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Fig. 6 Initial position of line bead (A~F) and the determined area
of insert bead according to sensitivity analysis
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Fig. 7 The position of draw bead and bead shape (R1: the radius
of bead die tool, R2: the radius of bead punch tool and
H : bead height)

Table 2 Objective function and constraints

Objective function Minimize F(x) = ABS(Displacement_z)
05<Rl1<15
Constraint 01<H<10
10<R2<15
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Table 3 Initial vs. optimal design variables

Initial Optimal
_ R1 05 1.08
Design H 0.1 0.55
variables
R2 1 1.01
Objective yl 13.86 8.75

Z-displacement
[mm]

- 0.5

0.25

0.00
Initial model

Optimized model

Fig. 8 Verification of draw-bead design
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