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Table 1 Chemical composition of NS70 magnesium alloy (mass fraction) %
Al Zn Si Mg
6.5~8.5 0.3~1.5 0.10~0.50 0.03 ARt
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Fig.1 Schematic diagram of magnesium alloy laser—-MIG hybrid welding equipment
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Table 2 Experimental parameters of laser—MIG hybrid welding
E sy WL kW JHEHE / (m/min ) JREZHLE /A S NAY
1 0 0.02 15.4 155
2 1.2 0.02 19.7 122
3 1.2 0.02 15.4 155
4 1.2 0.02 13.3 180
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Fig.3 Weld width in different zones of
magnesium alloy laser-MIG
hybrid welding
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Fig.4 Image processing flow in the arc area of magnesium alloy laser—-MIG hybrid welding
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Fig.5 Image processing flow of magnesium alloy laser—-MIG hybrid welding melt drop region
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Fig.6 Arc area for laser—-MIG hybrid
welding of magnesium alloys
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Effect of Wire Feed Rate on Transition Behavior of Molten Droplets During
Laser—MIG Hybrid Welding for Magnesium Alloy

MA Chao', LIU Yunhao', LI Peng’, XIA Peiyun’, ZHAO Yangiu', ZHAN Xiaohong'
(1. Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China;
2. CASC 802 Research Institute of Shanghai Academy of Spaceflight Technology, Shanghai 201204, China;
3. Shanghai Aerospace Equipment Manufacturer Co., Ltd., Shanghai 200245, China)

[ABSTRACT] With the expectation of high stability in the laser—-MIG hybrid welding for magnesium alloy, the real-time
monitoring experiments of droplet transfer behavior during the hybrid laser welding process were conducted. A comparative
analysis between the droplet transfer behaviors in laser—-MIG hybrid welding and conventional MIG welding processes was
performed, and the impact of wire feeding speed on droplet morphology and transfer frequency was investigated. The results
indicate that the incorporation of a laser heat source significantly enhances the stability of droplet transfer during MIG welding.
At the arc power of 2400 W approximately, the droplet transfer process in laser-MIG hybrid welding of magnesium alloy exhibits
a globular transfer mode. The changes of wire feed speed have no notable effect on the type of droplet transfer. However, an
increased wire feed speed contributes to compressing the arc and enhancing the stability of droplet transfer. Conversely, the
excessive wire feeding speed may lead to an undesirable increase in droplet size and a reduction in droplet transfer frequency.

Keywords: Laser—-MIG hybrid welding; Magnesium alloy; Droplet transition behavior; Image processing; Wire feed speed
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Correlation of Cross-Sectional Geometry With Microstructure and
Mechanical Properties of 7050-T7451 High-Strength Aluminum
Alloy by Laser—Arc Hybrid Welding

XU Fei', GAO Wenqiang', LIU Bin®, LEI Pengcheng’, YAN Xiaofeng’
(1. AVIC Manufacturing Technology Institute, Beijing 100024, China;
2. AVIC Qing’an Group Co., Ltd, Xi’an 710077, China)

[ABSTRACT] The high quality joints fabricated by laser arc hybrid welding have certain differences in the cross-
sectional geometry of the weld seam. In order to study these differences quantitatively, the back width to surface width
ratio (R,,) was proposed. Based on the optimization experiments of 7050-T7451 high-strength aluminum alloy with 3 mm
thickness by laser arc hybrid welding, three typical welded seams were selected to investigate the correlation effect of
different R,, on the macroscopic formation, microstructure, microhardness and tensile properties of the joints. The results
show that, only when the R,, exceeds a certain threshold, the weld width on both sides becomes more uniform, and porosity
defects are effectively controlled. The microstructure characteristics of the weld zone from the fusion zone to the center
of the weld are fine grains layer, columnar dendritic and large-scale equiaxed grains, respectively. With the R, increasing,
the width of the columnar dendritic structure gradually decreases until it disappears, while, the average grain size at the
center of the weld seam gradually increases, and the tensile properties of welded joints increase firstly and then decrease.
When the R,, is about 0.70, the tensile properties reach the best, with an average ultimate tensile strength of 390 MPa and
elongation after fracture of 2.9%. The tensile fractures present a mixed fracture characteristic dominated by brittle fracture.

Keywords: 7050-T7451 aluminum alloy; Laser arc hybrid welding; Back width to surface width ratio (R, ); Microstructure;

Tensile properties
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