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Some studies on joining large thick plates by laser/arc hybrid welding 
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Laser-arc hybrid welding has been shown to significantly suppress welding deformation (particularly angular 

distortion) in comparison with conventional arc welding. This is due to the fact that it is able to concentrate the heat 
input range and weld large heat inputs. It is therefore expected to be introduced more widely in the construction 
process of thick plate structures, such as ships and bridges, as a welding method that can significantly improve the 
work accuracy of large structures. 

The authors are conducting a series of studies with the objective of implementing this welding method in the 
context of joining thick plates. In this report, the authors describe their efforts in the construction of horizontal and 
vertical welded joints to extend the welding position, and in the construction conditions to achieve stable back-wave 
formation during the fabrication of butt-joints.  
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Table 1 Welding conditions for horizontal welding (PC). 

Steel grade SM400B (JIS) 

Plate thickness [mm] 12 

Groove cutting method milling 

Root gap [mm] abt. 0 

Arc current [A] 300 

Arc voltage [V] 26.0 

Laser power [kW] 10.0 

Trave speed [mm/min] 800 
 

DLT DD
LHA

Fig. 1  

 
(a) DLT 

 
(b) DD 

 
(d) LHA 

Fig. 1 Definition of Laser welding parameters. 
 

3 Table 2
 
Table 2 Applied welding parameters. 

ID A1 A2 B1 B2 C1 C2 

DD[mm] +10 +20 +15 

DLT[mm] 2 0 5 2 

LHA[deg.] 10 5 15 
 

 
 DD

 
 DLT 0 mm B1

 
 LHA 15 C2

 
  

DD= 15 mm DLT= 2 mm LHA= 
10

ID HB1 Fig. 2
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0.4 mm
ISO 5817(6)

Level B 0.5 mm  
 

  
(a) Front surface (b) Back surface 

Fig. 2 Example of wed bead appearance. 
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Fig. 3
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Fig. 4

Fig. 5  

 
Fig. 3 Sliding type front surface arranged copper plate. 

 

  
(a) Front surface (b) Back surface 

Fig. 4 Example of wed bead appearance. 
 
 
 
 

 
 
Fig. 5 Macroscopic observation of cross section of welded 
region. 
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Table 3 Welding conditions for vertical up welding (PF). 

Steel grade SM400B (JIS) 

Plate thickness [mm] 12 

Groove cutting method plasma milling 

Root gap [mm] abt. 0 1.0 

Arc current [A] 150 200 

Arc voltage [V] 20.0 24.0 

Laser power [kW] 6.0 

Trave speed [mm/min] 200 400 

Backing FB-B3T None 
 

Table 3
FB-B3T

ID VB1

Table 3 ID:VB2

 
 

  
(a) Use of backing material (b) No backing material used. 

Fig. 6 Comparison of macroscopic observations. 
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Fig. 6  
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(a) Groove shape (b) Macroscopic observation. 

Fig. 7 Recommended groove shape and macroscopic 
observations. 
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(a) Front surface (b) Back surface 

 

 
(c) Macroscopic observation of cross section 

Fig. 8 Appearances and observation results of fillet weld 
joint. 
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