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Study on the burning loss of magnesium element in fiber laser
welding aluminum alloy 5052

ZHANG Hong—gui JIN Xiang—=hong CHEN Gen-yu ZHANG Mingun ZOU Yu-feng
( State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body Hunan University Changsha 410082 China)

Abstract: In order to study the burning loss of magnesium element in laser welding aluminum alloy a specially-designed
device was first used to collect the spectral signals emitted from the keyhole plasma in deep penetration laser welding aluminum
alloy 5052. Then the content of magnesium element in the welds was tested by an electron probe micro analyzer. Under the
experimental conditions the welding parameters heavily affect the spectral intensity of magnesium element plasma. The spectral
intensity is not uniformly distributed in the keyhole region. In the radial direction the spectral intensity of Mg [ decreases from
the center to the edge of the keyhole; in the deection from the top to the bottom of the keyhole the spectral intensity of
Mg I increases first and then decreases. The Mg content changes inversely with the spectral intensity in the keyhole region.
Therefore spectral analysis technology can be used to monitor the burning loss of magnesium element in laser welding aluminum.
It can be concluded that Mg loss in the keyhole region is determined by laser intensity absorbed there. The higher the absorbed
laser intensity the bigger the Mg loss.
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Table I ~ Welding process parameters

group experimental parameters

channel numbers  gas flow rate/( L * min ")

defocusing distance/mm
the first group welding speed/( mm * s ")
laser power/kW
gas flow rate/( L * min~")
laser power/kW
the second group
defocusing distance /mm

welding speed/( mm + s ")

welding speed/( mm + s ")
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the third group defocusing distance /mm 0
laser power/kW 2.4
laser power/kW 2.12.22.32.42.5 B
the fourth group welding speed/( mm * s ") 14
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Fig.4 Diagram of EPMA line scanning in the radial and depth direction
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