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Abstract: Laser scanning welding is a highly efficient new laser welding technology, with unique laser beam positioning,
wide scanning range, high flexibility, long working distance and other advantages, compared to traditional laser welding, its
multi-point welding characteristics can largely enhance the welding efficiency. Overview of the working principle and classi-
fication of laser scanning welding technology, focusing on the laser scanning welding characteristics and research status of
several common alloys such as aluminum, magnesium, titanium, copper and copper alloys, and aluminum-steel. The stirring
effect of the scanning laser beam on the molten pool can effectively improve the defects in the aluminum alloy weld, the mi-
crostructure of small holes and the force changes in the welding process is a breakthrough point for future research on scan-
ning laser welding of aluminum alloys. Laser scanning welding can significantly improve the quality of weld forming of
magnesium alloys, optimization, control, adjustment of different laser scanning welding process parameters operating win-
dow and the development of relevant process specifications, as well as how to control the formation of the intermediate
phase and its content is the focus of research on scanning welding magnesium alloys need to break through. An important
difficulty in laser scanning welding of titanium alloys is the instability of the keyhole during the welding process, which
largely affects the weld formation. The stability of the keyhole depends on its force state, so the first step is to control the
movement of the laser beam (such as scanning trajectory, scanning amplitude, scanning frequency, etc.). The low absorption
and high thermal conductivity of copper and copper alloys require higher laser power for scanning welding copper. The re-
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quired equipment, high cost and possible inclusions limit the diffusion of the process, and more research is still needed to un-
derstand the mechanism of scanning welding of copper alloys and to overcome the problems of low process stability, large
spatter and high porosity during welding. Laser scanning welding of other heterogeneous alloys such as magnesium - alumi-
num, aluminum - copper, magnesium - titanium, titanium - aluminum alloy will also be the focus of future laser scanning
welding research. Finally, for the shortcomings in the existing research proposed laser scanning welding challenges and fu-
ture development trends.
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Fig. 1 Typical scanning optical system
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Fig.2 Improved scanning optical system
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Fig.3 Laser scanning welding classification
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Fig. 4 Laser beam scanning path
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Fig. 6 'Weld surface morphology of different welding processes
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