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ABSTRACT: The work aims to optimize the structure of the oscillating laser welded joints, reduce the welding defects and im-

prove the mechanical properties of the joints. 6005A aluminum alloy was welded in three patterns: without oscillation, triangle
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oscillation and infinite oscillation. The microstructure and element distribution of the welded joints were characterized with
metallographic microscope, SEM and EDS. The mechanical properties of the joints were tested with microhardness tester and
tensile tester. The morphology of tensile fracture was analyzed with SEM. The results showed that the infinite oscillation pattern
had the best weld seam formation, the smallest grain size and the most uniform element distribution compared with the without
oscillation and triangle oscillation patterns, due to the strong stirring effect of the complex double-cycle oscillation design on the
molten pool. The average microhardness of the weld cores in without oscillation, triangle oscillation, and infinite oscillation
patterns was 66HV, 72HV, and 77HV. The average tensile strength of the joints of the three patterns was 183.21, 205.52, and
215.80 MPa, respectively. Their fracture modes were destructive fracture mode, destructive fracture + dimple fracture mode, and
dimple fracture mode, respectively. The infinite oscillation pattern also showed the best mechanical properties. Aluminum alloy
oscillating laser welding with infinite oscillation pattern can obtain welded joints with fine structure and excellent comprehen-
sive properties but without welding defects. This pattern is very suitable for the welding of aluminum alloy materials.
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Fig.3 Surface and cross-sectional morphology of the weld in the three oscillation patterns: a) surface morphology of weld without
oscillation; b) cross-sectional morphology of weld without oscillation; ¢) surface morphology of weld with triangle oscillation;
d) cross-sectional morphology of weld with triangle oscillation; e) surface morphology of weld with infinite oscillation;

f) cross-sectional morphology of weld with infinite oscillation
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Fig.4 Microstructure of weld center in three oscillation patterns: a) without oscillation; b) triangle oscillation;
¢) infinite oscillation
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Fig.5 Distribution of Mg and Si elements in the three oscillation patterns: a) without oscillation; b) triangle oscillation;
¢) infinite oscillation
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Fig.9 Fracture morphology in three oscillation patterns:
a) without oscillation; b) triangle oscillation;
¢) infinite oscillation
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