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Mechanical properties and interfacial structure of aluminum/ steel

alloy welding joint by Nd : YAG laser sealing side
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Abstract ; Sealing side welding parameters of 6061 aluminum alloy and 316 L stainless steel welded by Nd : YAG la-

ser were optimized, and welding cracks, intermetallic compounds, microhardness and fracture morphology were ob-

served and analyzed. Results show that the quality of welding joint is good when welding current is 110 A, laser pulse

width is 4 ms, laser frequency is 16 Hz, welding speed is 200 mm/min, and the maximum shear force per unit length is

19.79 N/mm. The field near the crack has higher vickers hardness than other areas, and the maximum hardness is

Hv701 ;the forms of the intermetallic compounds which mainly distributed in near the fusion line are nubby and acicu-

lar,and its iron contents decreases with the increase of the depth of fusion. Fracture mode shows the brittle character-

istics with some local areas of plastic fracture in shear experiment.
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Fig. 1 Diagram of the welding sample
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Tab. 1 Factors and levels of the orthogonal experiment
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Tab. 2 Shearing force of the unit length of the welded joints
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a 130 4 13 150 82.50 11. 14
b 130 3 10 250 42.96 7.66
c 130 2 16 200 55.52 16.70
d 110 4 10 200 54.23 19.79
e 110 3 16 150 74.73 15. 63
f 110 2 13 250 38.30 4.43
g 90 4 16 250 45.25 8.03
h 90 3 13 200 48. 40 16. 08
i 90 2 10 150 53.63 18.05
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Fig. 2 Unit length shear force changes with the heat input welding
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Fig. 3 Cross section morphology of the welded joints

under different parameters
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Fig. 4 Magnification of the " dendrite" crack in the e # sample
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Fig. 5 EDS line scan of the weld
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Tab. 3 Energy spectrum analysis

JTER Fe Al Cr Ni

1 1.3 98. 12 0.58 - a - Al

2 | 31.62 | 55.81 | 7.84 | 4.73 (Fe,Cr,Ni) Al

3 21.61 | 70.90 5.01 2.47 (Fe,Cr,Ni), Al

4 59.1 17.7 15.6 7.6 o —Fe
5 0.99 99. 01 - - a—Al
6 11.56 | 84.94 1.96 1.55 a - Al

7 18.74 | 75.18 4.28 1. 80 (Fe,Cr,Ni);Al
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Fig. 6 Position of point scanned in the interface reaction layer
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Fig. 7 Microhardness of the welded joints
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