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Mechanism and Quality Evaluation of Laser Cleaning of Aluminum Alloy
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Abstract Aiming at the process need of surface cleaning before aluminum alloy welding in the development of
lightweight, the mechanism of fiber laser cleaning for aluminum alloy is investigated. Laser arrangement in laser
cleaning is determined by analyzing the laser space and energy distribution parameters. lLaser cleaning process
experiment is conducted to study the influence of laser parameters on surface state, explore and optimize the oxide
film stripping process. Two possible kinds of aluminum alloy oxide film stripping mechanism are proposed. The
results of welding evaluation for cleaning parameters after optimization show that laser cleaning can improve the
formation quality of the welding line and mechanical property of the joint, which verifies that the fiber laser cleaning
can improve the quality of aluminum alloy joint. The research will promote the widespread application of high
strength aluminum alloy joint in the manufacturing industry.
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Table 1 Mass fraction of the chemical compositions of 5A06 aluminum alloys

Alloy Si Cu Mg Zn Mn Ti Be Fe
Mass fraction /% <0.4 <0.1 5.8-6.8 <0.2 0.5-0.8  0.02-0.1 0.0001-0.005  0-0.4
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Fig. 3 Schematic of surface overlays. (a) Adjacent spots array in normal state; (b) adjacent spots array in critical state;
(c¢) mathematical model in critical state
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Fig. 4 Effect of laser power on oxygen content
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Fig. 5 Morphology of aluminum alloy after laser cleaning with different laser powers.
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Fig. 7 X-ray (a) inspection and (b) weld cross-section of the joint
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