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Experimental Investigation of the Springback
Characteristics of Tailor-Welded Strips in U-bending

J. M. Shin, S. H. Chang, Y. M. Heo and D. G. Seo

Abstract

Sheet or plate bending is one of the most important industrial metal forming processes. And
considerable attention has been focused on gaining a better understanding of many of bending
characteristics. One of defaults in bending process is the springback. In this study, the springback
characteristics of tailor-welded strips in U-bending process was investigated. Furthermore, not only the
relationships between the springback and the process variables such as the geometry of the tools and
thickness combination of workpiece but also the heat effect which affects the springback due to welding
process was experimentally considered. First, tailor-welded strips are joined by the laser welding process
and consisted of two types of thickness combinations of the SCPl sheet, 0.8tX12t and 08tX16t to
investigate the effect of different thickness combination on the springback. Secondly, two different
directionally welded strips, one was welded along the centerline of the strip-width and the other was
along the centerline of strip-length, were adopted to compare the effects of the location of weld line on
the springback. And three punch profile radii of 3, 9, and 15 mm were used. Some cases of the
experimental results were simulated by using a commercial FEM code, PAM-STAMP to compare the
experimental results to the analytical ones.
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Table.1 Mechanical properties and welding conditions

Mechanical properties Laser welding conditions

- Beam power
Material SCP1 &W) 35

Yield Strepgth Welding speed
(kgf/nung) 13.98 (m/min 40

Plastic Coef{i)ciem 5081 | Argas flow rate | 5

(kgg/mm ( £ /min)
Tensile Strgngth .

(kgf,m;?)‘ 2848 | No. of mirrors | 4
Strain Hardening Beam distance

Exporent 0.2151 ) 6

Type A Longitudinal weld-line strip

12t / 16t [=oe os

113 n 4

230
Type B Central weld-line strip

Fig. 1 Tailor-welded strips for U-bending test
(Unit: mm)
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Fig. 2 Experimental apparatus of U-bending test
for the tailor-welded strips
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Fig. 3 Punch load versus punch stroke

Table 2 Experimental condition

Condition |Clearance| R, co?tgggignt
Specimen Comm) | Cmm) | (ot )
0.8t 1.2 )
SCP1 121 18
1.6t 24
. X1. . 9 B
T A 08tx12t| 18 1.643
0.8tX16t] 24 15
0.8¢x1.2t| 1.2} 1.8
T
e B Tosixie 12] 24
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Fig. 4 Deformed shapes after springback for SCP1
according to the punch radii and thicknesses
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Fig. 5 % springback versus various punch profile radii
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Fig. 6 Deformed shapes after springback (R=15 mm)
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Fig. 7 % Springback versus various punch profile radii
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Table 3 Simulation condition and the mechanical
properties of the weld zone

Element type Shell
Simulation | FElement size of strip 1 mm
N No. of comer Element 20 EA
Condition Punch velocity & stroke|l m/sec, 70 mm
No. of integration point 7 EA
Welding type Laser welding
Mechanical Plastic coef. 58.032(kgy/mm’)
ProPettes | Tensile strength | 29.98(kgsmm’)
the weld bead| Strain hardening exp. 0.2493
Elongation 44.9%
ml o
@D 5 (1) scP1 0.8t-Anal ‘i’ @

-+-(2) SCP1.2t-Anal.
—(3) Type A(08tXx1.2t)-Exp

-+ (4) Type A(08t x1.2t)-Anal.

-D 5 0 5 D
Fig. 8 Deformed shapes after springback (R,=15 mm)
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Fig. 9 Deformed shapes for the experiment and the
analysis after springback (R,=15 mm)
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