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Advanced Welding Technologies for the Assembly of an Automotive Body
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Abstract:

JFE Steel has developed new intelligent advanced welding technologies, such as intelligent spot welding and
laser-arc hybrid welding for the assembly of an automotive body. Intelligent spot welding, which is a resistance spot
welding technique using multi current and force control steps to form a sound nugget among triple-sheet jointing of
larger sheet thickness ratio compared to a conventional resistance spot welding. Laser-arc hybrid welding, which is
YAG laser welding combined with metal active gas(MAG) arc welding, enables expansion of the gap tolerance in lap

welding up to nearly thickness of sheet to be welded and decrease blowholes in lap welding of zinc coated steel

sheets.
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Photo 1 Effect of welding force and current on nuggest forma-
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Fig.1 Effect of welding force and time on nuggest formation
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Fig.2 Schematic illustration of Intelligent spot welding process

for three sheets joint with higher sheet thickness ratio
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Photo 2 Nugget formation process in intelligent spot welding
observed by high speed video camera
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Photo 3  Cross sections of three sheet welded joints
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Photo 5 Appearances of hybrid and arc welded bead surface
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Fig.5 Gap tolerance of lap joint in hybrid and laser welding
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Photo 6 Appearance of lap joint of zinc coated steel sheet
welded by hybrid welding method

1 mm

(a) Hybrid welding
(Laser output: 3.2 kW, Arc current: 100 A, Welding speed: 2 m/min)
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(b) Laser welding
(Laser output: 3.2 kW, Welding speed: 2 m/min)

Photo 7 Appearance and longitudinal cross section of lap joint
of zine coated steel sheet welded by hybrid and laser
beam welding
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