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Table 1  Chemical composition of 5A06 aluminium alloy (ω/%) 

Mg Mn Fe Si Al 

6~6.8 0.5~0.8 �0.4 �0.4 Balance 
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Fig.1  OM image of 5A06 aluminium alloy plate 
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Fig.2  Non-destruction testing for defects of 5A06 aluminium alloy welded joint: (a) tomographic imaging, (b) 3D reconstruction, and  

(c) defect distribution 
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Fig.3  Cross-section image of 5A06 aluminium alloy welded  

joint 
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Fig.4  Microstructures and properties of zone A in 5A06 aluminium alloy welded joint: (a) SEM image, (b) inverse pole map, (c) grain 

boundary (black line: high angle boundary, red line: low angle boundary), (d) misorientation angle distribution, (e) grain size 

distribution, and (f) microhardness 
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Fig.5  Microstructures of zone B in 5A06 aluminium alloy welded joint: (a) OM image, (b) inverse pole map, and (c) grain boundary  

(black line: high angle boundary, red line: low angle boundary) 
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Fig.6  Microstructures and properties of zone C in 5A06 aluminium alloy welded joint: (a) SEM image, (b) SEM image of region B in 

Fig.6a, (c) inverse pole map, (d) misorientation angle distribution, and (e) misorientation along line E in Fig.6c 
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Fig.7  Element distribution in weld seam of 5A06 aluminium alloy welded joint: (a) SEM image, (b) elemental composition montage 

image, (c) element Al, (d) element Mg, and (e) element Mn 
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Fig.8  Microhardness distribution in weld seam of 5A06 

aluminium alloy welded joint  
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Fig.9  Defect analysis in weld seam of 5A06 aluminium alloy welded joint: (a) OM image, (b) coarseness analysis, (c) SEM image, and  

(d) inverse pole map 
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Microstructure and Defects Analysis of 5A06 Aluminium Alloy Laser Welded Joint 

 

Zou Dongli, Chen Xianglin, Xiao Dawu, He Lifeng, Shuai Maobing, Li Yubin

 

 (China Academy of Engineering Physics, Mianyang 621900, China) 

 

Abstract: The microstructure and mechanical properties of 5A06 aluminium alloy laser welded joint of 30 mm in thickness were 

investigated. The results show that some pore defects are found in the weld seam zone, and the welded defects are mainly located at the 

grain boundary. The proportion of the welded defects with size less than 100 µm is beyond 50%. The microstructure in the weld seam zone 

is mainly composed of dendritic grains, and several dendritic grains are located in a single grain. The misorientation between the dendritic 

grains is less than 5

o

, and the contrast between the dendritic grains is caused by element Mg microsegregation. The obvious interface is 

observed between the weld seam zone and heat-affected zone, and the content of low angle boundary in heat-affected zone is higher than 

that of weld seam zone. Meanwhile, the grain morphology and size in the heat-affected zone are different from that in the weld seam zone. 

Microhardness measurement shows that the definitive fluctuation of microhardness values in weld seam zone is observed, and the 

microhardness values of weld seam zone reach 90% of the microhardness values of the matrix.  

Key words: aluminium alloy; laser welding; microstructure; mechanical property 
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