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Partial penetration welding of SA06 aluminum alloy wii& ‘gh power fiber laser
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Abstract: In order to solve the problems such as the contrc’ of velcing penetration, the loss of alloy element and weld

surface quality in the process of partial penetration welding of SA5C al.minum alloy with high power fiber laser, the effects of

welding speed, defocusing amount, and lap plate gap on the qualit of weld surface were studied by changing one of the welding

parameters at fixed laser power and positive welding orotecim= gas. The distribution rule of magnesium element was analyzed

theoretically and verified experimentally. The test restl.« shcw that weld hardness is consistent with the distribution of magnesium

element. Due to the common effect of grain refinement and magnesium element diffusion of parent metal, the hardness near fusion

line is greater than the other parts. The strergth of laser partial penetration welding joint with optimized parameters is greater than

the strength of arc riveting joint. When the learance is 0. 2mm, the strength of laser welding joint is highest and can reach

68.1% of the tensile strength of the r.rent material. The results are helpful to guide the partial penetration laser welding of

aluminum alloy.
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Table 1  Chemical composition ( mass fraction) of welding materials

material w(Si) w( Cu) w(Mg) w(Zn)

w(Mn)

w(Ti) w'Ee) w( Fe) w( Al)

5A06 0.004 0.001 0.058 ~0.068 0.002

0.005 ~0.008

CLoloMT ~0.00005  0.004

0.0002 ~0.001 balance
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Table 2 Experimental parameters

parameters value

welding speed/(m + min ') 4.8,54,+4 .6.6,7.2
defocus/mm 200 +3, 45
lap gap/mm 9,0 .2,0.4,0.6
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Fig.2  Welding surface morphology at different welding speeds
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Fig.3 Welding surface morphology under different defocuses
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Fig. 4 Effect of plate gap on weld surface morphology
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Fig.5 Sample of weld spectrum

Table 3 Magnesium content ( mass fraction) of different welding parts

base metal I I I v v
0. 060 0.0425 0.0345 0.0401 0.0377 0.0471
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Fig. 8 Tensile fracture of shear specimens

a—rivet weld joint b—Tlaser weld joint
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a—rivet weld joint b—Tlaser weld joint with Omm gap
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