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Study on the influence rule of porosity defects for double—sided laser
beam welding of aluminum alloy T—joint

Yang Zhibin, Li Haozhe, Wang Bin, Chen Yuxin

(School of Materials Science and Engineering, Dalian Jiaotong University, Dalian 116028, China)

Abstract: Porosity defect is the main problem for the double —sided laser beam welding of aluminum
alloy T —joints. Based on its technology characteristics, the effects of the surface states, laser incident
angles, welding speeds, heat inputs and laser distances on the porosity defects were studied in this work.
The results indicate that the pure aluminium cladding layer is beneficial for reducing porosity defects.
Using larger laser incident angle and welding speed are good for reducing porosity defects, the reason is
that the fluid flow changes from convection to toward to keyhole, which can help pores escape from the
weld pool. And, reducing heat input and increasing laser distance are bad for reducing porosity defects,
the change of the keyhole shape and fluid flow are the essential reasons. It is necessary to ensure keyhole
symmetry and pass—through, which can help the pores escape from the weld pool and reduce the number
of the porosity defects.
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Tab.1 Chemical compositions of the base metals

and filler wire(mass fraction/%)

Materials Mg Si Cu Mn Zn Fe Al

AA6056 0.9 1.0 0.9 0.6 - - Bal.
AA6156 0.9 1.0 0.8 0.6 0.4 - Bal.

ER4047  0.01 11.52 <0.01 0.01 0.001 0.2 Bal.

(a) 50 % &

(a) Experimental setup

Shielding gas

(b) JE4ETT 1%
(b) Welding method
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Fig.1 Schematic diagram of experimental setup and method
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Tab.2 Welding parameters used in the

experimental procedure

Parameter Symbol Value
Laser power /kW P 1.6-3.2
Welding speed/m - min™" V., 3.8-12.0
Wire feeding speed/m - min™! \Z 1.5-7.0
Laser incident angle/ (°) «a 22-35
Laser distance/mm D 0-2.0
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Fig.2 Distribution characteristic of porosity defects
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Fig.3 Microstructures of the porosity defects
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thicknesses on the porosity defects
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on the porosity defects
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Fig.7 Effects of the welding speeds on the porosity defects
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Fig.8 Flow behaviors of the keyhole and weld pool with different welding speeds
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Fig.10 Flow behaviors of the keyhole and weld pool with different heat inputs
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Fig.11 Effects of the laser distances on the porosity defects
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Fig.12 Flow behaviors of the keyhole and weld pool with different laser distances
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