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Test Research of Laser Welding Based on Coaxial Wire Feeding
through an Annular Laser Beam

Fu Geyan Shi Shihong Han Xuelei

(School of Mechanical and Electric Engineering, Soochow University, Suzhow, Jiangsu 215021, China)

Abstract Laser welding with filler wire is a widely used welding technology. In view of the disadvantages of the
welding technology with side wire feeding. a new method of coaxial wire-feeding is put forward based on an annular
laser beam. The welding experiments have been done with the self-design internal coaxial wire feeding welding
equipment. The results show that the coaxial wire feeding welding technology has prominent advantages on many
aspects, such as stability of coupling between beam and wire, symmetry of heat resource, and optimization of energy
distribution. The welding seam surfaces are smooth and flat and their cross sections are symmetrical. The property of
isotropic quality is suitable for one-dimensional and multi-dimensional welding. Through altering of laser power,
scanning speed, and wire feeding speed, a set of optimal process parameters have been obtained. The results of
scanning electron microscope (SEM) analysis and tensile test show that the welding seam produced by this new
method has excellent microstructure which is very dense without pores and impurities. Moreover., the metallurgical
bonding between welding seam and substrate is very strong and has no obvious flaws.
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Fig. 2 Welding system of coaxial wire feeding
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Fig. 3 Frame and parts of wire-feeding nozzle
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Fig. 4 Melting lines along different directions
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Fig. 5 Surface profiles of welding line in different laser powers
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Fig. 6 Section profiles of welding line in different laser powers
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Fig. 9 Surface profiles of welding line in different wire-feeding speeds
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Fig. 10 Section profiles of welding line in different wire-feeding speeds
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Fig. 11 SEM analyze of welding line. (a) structure of welding line; (b) structure of combining zone

of welding line and substrate

(@)
(—— |
2|5 P
100

Bl12 fggam AP ise . () HLMICRE s (b) AR 4% b AR AL Wi A i

Fig. 12 Tensile test of welding line intensity. (a) sample of tensile test; (b) sample ruptured from the middle

of welding line
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