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Application of YAG Laser-TIG Hybrid Welding to High Strength Steel Sheets
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Hybrid welding with a laser beam and an arc has been receiving considerable attention recently. In automotive
applications, high strength steels replace conventional low carbon or mild steels. As for laser-arc hybrid welding, there
are many advantageous examples reported for aluminum alloys, but there are a few reports for high strength steels. In
this paper, therefore, a feasibility of application of YAG laser-TIG hybrid welding to joining of high strength steel
sheets was investigated. The production speed in the laser-arc hybrid welding was more than twice higher than that in
the laser welding. Furthermore, the heat-affected zones in hybrid welding was could be narrowed in compared with

those in conventional arc welding.
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Table 1 Composition of base metal [mass% ]

C Si S

12l
I

0.08 0.70 1. 0.008 0.002
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Table 2 Mechanical properties of base metal
Yield point Tensile strength Elongation
498 N/mm”* 804 N/mm’ 19 %

Table 3  Experimental conditions of hybridwelding

Power. Py 2.7 kW
Laser

Defocus distance. f; 0 mm

TIG current, I, 300A
TIG Torch angle. . 55°

Gas {low rate, R, Ar 1 30 Vmin

Welding speed, V

1~7 m/min

Welding direction

YAG is leading
TIG is leading

: YAG-TIG
: TIG-YAG

YAG-TIG distance, d

5 mm

} Laser

80mm

Fig. 1 Specimen

) TIG Torch

Fig. 2 Appearance of hybrid welding
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Fig. 3 = Schematic illustrationof hybrid welding
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Fig. 4 Bead appearance welded by various welding condition
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Fig.5 Cross sections of beads welded by various welding condition
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Fig.6 Hardness distribution of weld by various welling condition
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Cross-sectional secondary electron micrograph obtained
at the points indicated in Fig. 0
[1] Base metals (Hv=290). [2] CO, arc welding:Bead (Hv=240).
3] YAG-TIG3 m/min:Bead (Hv=291).
4] YAG-TIG3 m/min:HAZ (Hv=276).

Fig. 7
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[5] YAG-TIG3 m/min:HAZ (Hv=239).
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[8] YAG-TIG7 m/min:HAZ(2) (Hv=255)
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6] YAG-TIG7 m/min:Bead (Hv=398).
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Fig. 8 Schematic illustration of arc and molten pool
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