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 Hybrid laser-arc welding is a new welding process which has received particular attention in various 
industries because of its technological and economic advantages. This process combines a laser beam 
and an electric arc to incorporate the advantages of both laser and arc welding processes. The main goal 
of this paper is to evaluate the performance and ability of hybrid Nd:YAG laser-TIG welding compared 
to lone laser welding process for welding of aluminum foam sandwich (AFS) panels of AA6082. To 
this aim, a set of experiments for both laser and hybrid laser-TIG welding were done to investigate the 
effects of welding parameters including laser power, arc current and welding speed on weld dimensions. 
Then, appropriate welding parameters for the laser and hybrid laser-TIG welding of AFS panels were 
calculated by statistical analysis. The results show that laser power threshold for creating the keyhole 
was less in hybrid laser-TIG welding than lone laser welding. Moreover, increasing the laser power and 
decreasing the welding speed result in increasing both the weld depth and width. But, with increasing 
the arc current, the weld depth remains almost unchanged and only the weld width increases. 
Comparing the laser and hybrid laser-TIG results show that adding a 100 A arc to a 2000 W laser source 
can increase the welding speed from 2 to 3 m/min which proves the high ability and efficiency of hybrid 
laser-TIG welding process. 
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Table 1 The welding parameters and their values in laser welding 
experiments 

     1  3  3  
  P  W 1750 2000  -  

   V  m/min 1 2  3  
 

  
Fig. 1 Aluminum foam sandwich (AFS) 

1 )  

1 Air knife 
2 Keller's etchant 

  
 ( )(a)  

 

 ( )(b)  

Fig. 2 (a) Hybrid laser-GTA welding machine, and (b) the schematic of 
laser gun and arc torch  
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Fig. 3 The optic system protector installed in the tip of laser gun  
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Table 2 The welding parameters and their values in GTAW welding 
experiments 

      1  2  
  L  mm 2 3  

   V  m/min 2 3  

3   
 -   

Table 3 The welding parameters and their values in hybrid laser-GTAW 
welding experiments 

      1  2  3  
  P  W 1000 2000  -  

  
I  A 100 150  -  

   V  m/min 1 2  3  
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) ( )c (m/min 1 V =W 2000 P =   

Fig. 4 The weld cross sections for the laser welding samples 
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Fig. 5 The weld top surface for the laser welding with laser power of 
2000 W and welding speed of 2 m/min  
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Fig. 6 The weld top surface for the GTAW welding in various welding 
conditions 
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W 1000 P =  
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Fig. 7 The weld cross sections for the hybrid laser-GTAW welding in 
various welding conditions  Weld pool dimension 
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Fig. 8 The effects of (a) laser power, (b) welding current, and (c) 
welding speed on mean weld depth and width  
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Fig. 9 The weld depth contour (at mm) as a function of laser power and 
welding speed in the welding currents of (a) 100 A, and (b) 150 A  
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Fig. 10 The weld depth contour (at mm) as a function of welding 
current and laser power in the welding speeds of (a) 2 m/min, and (b) 3 
m/min  
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Fig. 11 The weld top surface and cross section of AFS panels welded 
by hybrid laser-GTA welding  
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