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Abstract: This study was conducted to compare the laser weldability of boron steel and hot-stamped steel. In general,
boron steel is used in the hot-stamping process. Hot-stamping is a method for simultaneously forming and cooling
boron steel in a press die after heating it to the austenitizing temperature. Hot-stamped steel has a strength of 1500
MPa or more. Thus, in this study, the laser weldability of boron steel and thet of hot-stamped steel were investigated
and compared. A continuous wave disk laser was used to produce butt and lap joints. In the butt welding, the critical
cooling speed at which full penetration was obtained in the hot-stamped steel was lower than that of boron steel. In
the lap welding, the joint widths were similar regardless of the welding speed when full penetration was obtained.
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Table 2 Reselts of EDS analysis on fig. 3

Atomic %
No.
Al Si Fe
1 4548 27.75 1.33
2 44.73 23.95 1.13
3 38.93 24.70 8.46
4 0.59 0.47 54.88

o

Fig. 3 Positions of EDS analysis on Al-Si coating
layer of boron steel
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Table 3 Reselts of EDS analysis on fig. 4

Atomic %
No.
Al Si Fe
1 44,11 11.35 14.66
2 62.48 01.64 09.17
3 25.51 08.36 26.04
4 07.69 02.86 40.84
5 0.43 01.35 38.35

Fig. 4 Positions of EDS analysis on Al-Si coating
layer of hot-stamped steel
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Fig. 5 Butt weldability of boron steel with laser
power and welding speed
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Fig. 7 Comparison of weld morphology with specimens
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