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Abstract The dynamic behavior, metal transfer mode, as well as the characteristics of electrical signals during the
fiber laser with high power and the pulsed gas metal arc welding (GMAW-P) hybrid welding process are studied.
The results show that the pure Ar gas can be used as the shielding gas in the fiber laser welding. The mixing of the
GMAW-P arc with the fiber laser leads to the expansion of laser plasma and the shortening of arc length. The
comparison results of the voltage probability density show that the dynamic load fluctuation of the laser-leading
mode is much more violent than that of the arc-leading mode.
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Fig. 1 Experimental platform of laser GMAW-P hybrid welding
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Table 1 Forms of plasma generated in fiber laser and hybrid welding process
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Table 2 Metal transfer mode in GMAW-P and hybrid welding process
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Fig. 2 Arc length comparison in GMAW-P and hybrid welding process
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Fig. 3 Characteristic comparison of (a) current and (b) voltage in fiber laser hybrid welding process
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Table 3 Parameters under different fiber laser hybrid welding modes

Welding mode  Average voltage /V Average current /A  Droplet size /mm  Pulse period /ms Arc length /mm

Laser-leading 25.46 141.86 1.20 7.10 4.73
Arc-leading 25.91 153.81 1.50 6.60 6.10
GMAW-P 26.08 161.34 1.13 6.25 6.23
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