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Laser-arc hybrid welding

Laser-arc hybrid welding is a combined process consisting of laser and arc welding. The laser-arc hybrid
welding enables lap welding with a large gap compareing with laser welding. Blow-holes are formed in lap
weld of zinc coated sheets beause of zinc vapor. The laser-arc hybrid welding yields fewer blow-holes in the
lap weld of zinc coated sheets than laser welding. The welding speed of the hybrid welding is almost as fast as
that of the laser welding. Laser-arc hybrid welding produces good quality lap joints and is appropriate to as-
senbly welding of automotive parts.
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Fig.1 Configuration of laser beam and arc electrode in
laser-arc hybrid welding
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Table 1 Welding conditions of laser arc hybrid welding
Laser resonator Max. output 4.5kW (lumonics)
Laser output 3kwW 7
Welding speed 1.0 to 5.0m/min
Arc current 60 to 150A 8
Shielding gas Ar+20%CO: (20 I/min) QO Continuous bead
Consumable Kobe MGS50 (0.8mme ) @ Humping bead O
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Fig.2 Time dependence of arc voltage with and
without laser radiation Fig.4

—71- NKK No0.176 (2002.3)



Arc discharge Laser assisted arc discharge

Fig.4 Mechanism of arc discharge with and without
laser beam radiation
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(a) Hybrid welding  (b) Laser welding (c) Arc welding
Laser output; 3kW, Arc current; 100A, Welding speed; 1m/min

Photo 1 Cross sections of hybirid, laser
and arc welded beads
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Fig.5 Gap tolerance of lap joint in hybrid welding
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Fig.6 Gap tolerance of lap joint in laser welding
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Photo 2 Cross section of lap joint by hybrid welding
( Laser output ; 3kW, Arc current ; 100A,
Welding speed ; 3.0m/min )
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Fig.7 Bead width of lap joint by laser and hybrid welding
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Fig.8 Testing specimen for tensile shear strength
of lap welded joint
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Table 2 Tensile strength of lap joints by hybrid and

laser welding

Laser or TS of Joint Failure Bead Bead
hybrid BM strength osition width hardness
welding | (MPa) (kN) p (mm) (Hv)
Hybrid 304 9.4 BM 1.6 220
Hybrid 650 18.1 BM 1.5 250
Hybrid 650 18.1 BM 2.0 250
Hybrid 650 17.4 BM 1.6 250
Hybrid 807 21.1 BM 2.1 280
Hybrid 1038 234 BM 1.6 380
Laser 650 13.7 WM 1.0 250
Laser 650 10.4 WM 0.8 260
Laser 650 7.8 WM 0.6 260
* BM : Base metal, WM : Weld metal
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Fig.9 Relation between tensile strength
of lap joint and bead width
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steel sheet welded by laser beam 3)
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Photo 4 Longitudinal cross section of lap joint of GA
steel sheet welded by hybirid welding Tel. 0849 (45) 3624
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