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Lap joint Laser Welding of Hot Stamped Ultra High Strength Steel for
Automotive Application
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Abstract

Recently ultra high strength steels(UHSS) has been widely applied to the structural or safety components
in the automotive industry. Specially, hot stamping boron steel 22MnB5 has shown the crash-resistant
characteristics when applying to bumpers and pillars. Lap joint Laser welding of the hot stamped and die
quenched sheets of Boron steel was carried out using 3kW Nd/YAG laser. The appropriate Lap joint laser
welding conditions were founded separately for four lap joint combinations. The lower sheest is a hot
stamped sheet in common and the upper sheet is selected among the hot stamped steel and high strength
steels such as SPCC, 370MPa, and 590MPa grade high strength steels. Cross bead sections and local
hardening and softening were observed as well as tensile-shear test results.
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Table 1 Chemical composition of material

Element .
(Wi%) C Si | Mn | Mo P S Fe
22MnB5 0.21 {0.30| 1.27 0.017 | 0.004 | Bal.
590DP 0.78 {0.36 | 1.81 0.16 | 0.014 | Bal.
SAPH370 0.09 |0.20|0.47 | - |0.012|0.006 | Bal.
SPCC 0.10 {0.24 | 0.50 0.04 | 0.042 | Bal.
Table 2 Welding test parameters
Power | Speed | Shielding —
(kW) | (mimin) | (/min) combination
1 SABC1470/SABC1470
2 2.0 590DP/SABC1470
— 3.0 Ar 16
3 370SAPH/SABC1470
4 >2.0 SPCC/SABC1470
3. A Ay ¢ »F

31 X% ¢4

Journal of KSLP, Vol. 15, No. 1, March 2012

&

B

Fig. 12 StAslsg ol gt 7)1
84 Wit stady B o
Al-Fe-Si % o] z=7] §\P
FAgic gha

Lo

&
R
=%

(2 o

2 2 2 ofh 10 o2 off rlo

oft n@
oli] OE

Hool M ok

shet wE tvga >
2ol ER ol
8 Fogzesolty,

SABC1470

Fig. 2 Cross section of 590DP to SABC1470 steel
combination.
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Fig. 6 Vickers hardness distribution of 590DP to hot
stamping steel combination.
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Fig. 4 Cross section of 590DP to SABC1470 combination.
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Fig. 9 Tensile-shear strength of hot stamping steel
combination.
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Fig. 10 Fracture location of tensile-shear test specimen
according to welding methods.
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