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Application of High-Power Vacuum Laser Welding Technology
to Steel Plate Production Process
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Abstract:

In high-power laser welding of thick steel plates with over 10 KW laser power, problems such as spatter formation
during welding and weld failures including underfill sometimes occur. Laser welding, which is generally carried out in
the atmosphere, performed in vacuum reduces spatter formation and avoids weld failures. Moreover it increases
penetration depth and provides satisfactory welded joints. As an application to fully utilize the advantage of laser
welding in vacuum, slab assembly welding technology in a rolled clad plate production process was developed. By

applying optimally designed focusing optics to reduce focus shift caused by thermal lens effect, the world-first 30 kW

class high-power vacuum laser welding system was installed at the rolled clad plate production line in JFE Steel.
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Photo 1 Example of high-power fiber laser welding

(Laser power: 25 kW, Welding speed: 1 m/min, Melt run)
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Photo 3 Example of high-power fiber laser welding in vacuum

(Atmospheric pressure: 100 Pa, Laser power: 25 kW, Welding
speed: 0.5 m/min, Melt run)
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Fig. 2 Outline of production process of hot rolled clad steel
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Fig.3 Slab assembly types of hot rolled clad steel production
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Fig.4 Penetration shape change with elapsed welding time
(Atmospheric pressure: 100 Pa, Laser power: 20 kW, Welding speed: 0.5 m/min, Melt run)
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Fig. 6 Penetration shape change with elapsed welding time after optimization of focusing optics
(Atmospheric pressure: 100 Pa, Laser power: 30 kW, Welding speed: 0.5 m/min, Melt run)
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Fig. 7 Schematic illustration of vacuum laser welding system for clad slab assembly
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