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The study for the forming technology of Automobile Bumper beam using the Tailored
Blank of Mash Seam Welding

W. G. Shin{Mech. Eng. Dept., Yonsei University/KATECH), S. H. Lee(Mech. Eng. Dept., Yonsei
University), E. S. Kim(SungWoo HiTech Co.Ltd)

ABSTRACT

In recent automotive industry, vehicle weight can be reduced by one-step forming of tailored blanks welded with two or
more sheets of metal blanks. Tailored blank(TB) welding is a production method for blanks involving welding together
materials of ditferent quality, thickness, and coating, and has proved popular in fabrication automotive parts. This paper deals
with the forming characteristics of mash seam welded tailored blanks. Using these forming characteristics, the bumper beam
was developed using the mash seam welded tailored blank with the different thickness. We performed the forming simulation
with respect to strain distribution on blank during the stamping of the bumper rail part. Based on these results, we made some
stamping tryouts with selected types of blank designs to investigate the formability of tatlored blank with different thickness.
During the tryouts, we knew that it was important the BHF(Blank Holding Force). We obtained to reducing 10.5% weight and
cost with adapting the bumper beam of automotive component using the tailored blank of mash seam welding.

Key Words : Mash Seam Welding("l 514 -8 &), Tailored Blank(3} 42} %), Bumper Beam('d ¥1), Bumper Rail(*}
H 2 ¢), Reinforced sheet( 7} l)., Forming simulation(’d & s 41)
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Fig. 1 Mash Seam welding diagram
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Table 1 Chemical composition of APFC60 sheet
C St Mn P S Fe
(wt%) | (wt%) | (wi%) | (Wt | (wi%) | (Wi%)
0.1 | 0.41 | 1.60 10.015{0.007] Bal.

Table 2 Material properties ot APFC60 sheet

Properties Value
Yield Strength 19.92Gpa
Tensile Strength 4100 pa
K 1.186Mpa

N 0.2713

L Elongation 36.4%
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Fig. 2 Tailored Blank lay out
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Fig.3 Structure of typical bumper beam
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Fig.4 Structure of TB bumper beam
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Fig 5. Flow chart for forming simulation

Table. 3 Forming condition for TB analysis

Forming Condition
X . v ix
. z . ree
Pie Velocity - Binding : 2 m/s
- Forming :10m/s
Punch All Fix
Blank X,y “Fix
Holder Z: Free
Nodal constraint
. End node : All Fix
Spring Blank holding force 500 kN

[
Misror

Fig. 6 Strain distribution at FLD curve

Fig. 7 Deforming shape of TB Bumper rail
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Fig. 8 Forming Process of TB bumper rail

Fig. 9 Forming shape of bumper rail 1
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