microstructure, and mechanical properties

refinement is obvious
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Abstract Contraposing the welding defects of double-sided laser beam welded 6056/6156 aluminum alloys T-joints

for the aircraft panels, systematic research on the repair welding process is carried out from the weld appearance,

double-sided repair joints with filler wire are 323.9 MPa and 183

The results show that double-sided repair welding with filler wire can
eliminate the welding defects of the original joints and obtain good weld appearance, and the equiaxial crystal grain

transverse tensile fracture surface appears brittle fracture characteristics
140.3390; 160.3900; 350.3850

The dispersively distributed second phase particles in the heat affected zone are reduced,

which causes the joints softened more significantly. The transverse tensile strength and axial tensile strength of the
323. 3.5

joints, respectively. Axial tensile fracture surface appears mixed modes of brittle and ductile fracture, and the

MPa, being 95.8% and 89.8% of the original
laser technique; welding defects; repair welding; T-joints; mechanical properties; weld appearance
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Table 1 Chemical compositions of the experimental materials (mass fraction, %)

Materials Mg Si Mn Zn Fe Al

6156-skin 0.9 1.0 0.9 0.6 — — Bal.

6056-stringer 0.9 1.0 0.8 0.6 0.4 Bal.

4047-filler wire 0.01 11.52 <C0.01 0.01 0.001 0.2 Bal.

A7 9V 045 2 1 7 2 0PI o
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Fig. 1 Schematic diagram of laser welding process
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Fig. 2 Specimen geometry for transverse tensile test
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Fig. 3 Specimen geometry for axial tensile test. (a)

Specimen geometry; (b) man-made clamping for tensile test
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Table 2 Typical weld appearance and cross sections of T-joints with different repair welding

methods and without repair welding

Welding method Parameters Appearances Cross sections
Original welding 5:203%27 N
(without defects) V'=4 m/min
Original welding {;fgorfmn
(with defects) V'_— 4 m/min
One-sided repair P=1800 W
welding V=6 m/min
with filler wire V'=4 m/min
One-sided repair welding P=1800 W
without filler wire V=6 m/min
Double-sided repair xP;i?;zI?]?nYan
welding with filler wire V'_— 4 m/min
Double-sided repair P=1800 W
welding without filler V=6 m/min

wire
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Fig. 4 Microstructures of T-joints. (a) Original weld center; (b) one-sided repair weld center with filler wire; (c¢) double-

sided repair weld center with filler wire; (d) original weld fusion line; (e) one-sided repair weld fusion line with filler

wire; (f) double-sided repair weld fusion line with filler wire
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Fig.5 Tensile strength of original and repair T-joints
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Fig. 6 Macrographs of tensile test fractures. (a) Axial tensile test; (b) transverse tensile test
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Fig. 7 Micrographs of tensile test fractures for original and double-sided repair joints. (a) Original joints for axial tensile;
(b) double-sided repair joints with filler wire for axial tensile; (c¢) original joints for transverse tensile; (d) double-

sided repair joints with filler wire for transverse tensile
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Fig. 8 Microhardness of the T-joints. (a) Original joint; (b) double-sided repair joint with filler wire
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