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Slab CO, Laser Welding of 7075-T6 High Strength
Aluminum Alloy
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(College of Laser Engineering, Beijing University of Technology, Beijing 100022, China)

Abstract Experimental study of slab CO; laser bead-on-plate welding and filling wire welding 7075-T6 high strength aluminum alloy
of 2.4 mm thickness has been completed. The mechanical properties of welding joints have been analysed. Through analysis of
influence of laser power, focal length, welding velocity, working gas and shielding gas on weld shaping and welding stability, filling
wire welding of 7075-T6 high strength aluminum alloy is put forward. On the basis of the optimization of feeding direction, feeding
angle, feeding velocity and feeding position, filling wire welding of 7075-T6 alloy is completed successfully with slab CO; laser. The
tensile strength of as-welded welds with AlSi;; is 360.8 MPa and with AlMg4.5MnZr 414.6 MPa. The tensile strengths of welds after
heat treatment are 404.2 MPa (75 percents of base-metal) and 482. 6 MPa (88 percents of base-metal) for AlSi;, and AIMg4.5MnZr,
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respectively.
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Fig.1 Distribution of focus laser power
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Table 1 Components of experimental materials

Materials 7075 AlSi;, AlMg4. 5MnZr

Si 0.4 11.0~13.0 0.25
Fe 0.5 0. 80 0.40
Cu 1.2~2.0 0. 30 0.05
Mn 0.3 0.15 0.7~1.1
Mg 2.1~2.9 0.10 4.5~5.2
Cr 0.18~0. 28 — —_—
Zn 5.1~6.1 0. 20 0.25
Zr E— E— 0.05~0. 25
Ti 0.2 —_— 0.15

Other 0.15 0.15 0.15
Al Bal. Bal. Bal.
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Fig. 2 Influence of different focal length on

shaping of welds
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Fig. 3 Influence of focal length on plasma (Az=0. 004 s)
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depth and width of weld
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Fig.9 Influence of relative position of wire to laser beam on shaping of welds
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