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Abstract With the improvement of laser beam quality and the increasing of laser power output, the percentage of
deep penetration laser welding increases gradually in laser processing and welding field. The recent major research
achievements of deep penetration laser welding have been summarized. meanwhile, its characteristics and limitations
have been discussed as well. And then many important advances have been analyzed and discussed in the field of deep
penetration laser welding, such as the research of high power laser, stability of laser welding process, control of
laser-induced plasma, auxiliary electromagnetic fields, laser-arc hybrid welding and so on. Finally, the development
foreground of deep penetration laser welding in the future is prospected.
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Table 1 Laser equipment of deep penetration laser welding

Laser
Nd: YAG CO, Fiber Disc Diode
Ttems
Life of pumping /h 10000 N/A 100000 10000 18000
A /nm 1060 10600 1070 1030 About 1000
Method of transport Fiber Mirrors Fiber Fiber Fiber
Max output power /kW 6 20 50 8 6
(refer?ff?l pwaga{(n\;’t?r/l(n;g?nu?tmrad) 25 6 2.5 2 80
Wall-plug efficiency /% 5 10 30 20 40
Air conditioner Deionized water ~ Water  Standard or water Standard or water Water
Area (reference 4~5 kW) /m?® 6 3 1 4 4
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(a) pictures of plasma during welding without metal powder
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(b) pictures of plasma during welding with metal powder
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Fig. 1 Stability of plasma
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Fig. 2 Cross-section of weld. (a) Hybrid welding; (b) laser welding; (c¢) arc welding
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