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Abstract In order to compare the welding characteristics of fiber laser and CO. laser, a 2 kW fiber laser and a
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Laser Welding of High Strength Steel Using Fiber Laser and CO. Laser

2.4 kW CO:. laser are used to weld 5690 MPa high strength steel plates. By changing the defocusing distance and
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the welding speed, the penetration depth is investigated. The results show that with the same welding speed and
welding speed than fiber laser welding

the same output power, the fiber laser welding gets more penetration depth compared with CO. laser welding
With a negative defocusing distance, the penetration depth becomes greater when the defocusing distance is

within the range of focal depth; the penetration depth increases with the decrease of welding speed when the
depth

power is constant, and the penetration depth using the CO, laser welding decreases faster with the increase of
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Fig.1 Schematic of fiber laser welding setup Fig.2 Schematic of CO.laser welding setup
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Table 1 Chemical components of base metal (mass fraction, %)

C Si Mn P Ni Cr Mo Ti Cu Fe
0.09 0.25 1.58 0.011 0.004 0.03 0.06 0.08 0.11 Bal.
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Table 2 Welding parameters of fiber laser and CO; laser

Laser Power /kW Speed /(mm/s) Defocusing distance /mm Shielding gas flow /(L/min)
8 0,-1,-2,-3,4 12
CO:; laser
6.67,13.33,33.33,66. 67 -2 20
Fiber 1 5 8 0,-1,-2,-4 12
ferTasser 8.15.,25.,35.50,80,150 -2 20
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Fig.3 Effect of defocusing distance on bead appearance Fig.4 Effect of defocusing distance on bead appearance

and profile in fiber laser welding and profile in CO, laser welding
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Fig.5 Effect of defocusing distance on ratio of depth to Fig.6 Absorption to different laser radiation wavelengths
width in CO; laser welding and fiber laser welding for a number of metals
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Fig.7 Comparison of penetration depth and bead width in CO, laser welding and fiber laser welding
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Fig.8 Effect of welding speed on bead appearance and Fig.9 Effect of welding speed on bead appearance and
profile in fiber laser welding profile in CO, laser welding
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Fig.10 Effect of welding speed on penetration depth and bead width infiber laser welding and CO. laser welding
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