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Hand-held laser welding equipment
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Table 1 Chemical composition of base metal
Wiy Al Si Cu Mg Zn Mn Ti
T w/ % 99. 50 <0.25 <0. 05 <20.05 <0.07 <20.05 <0. 05
F2 RBRELARBSY
Table 2 Chemical composition of wire
Wix Al Si Cu Mg Zn Mn Ti Fe
Fiw/ % Base 4.5—6.0 <0. 30 <0.05 <0.10 <0.05 <20. 20 <0.8
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Figure 2 Dimension of tensile specimen
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Figure 3 Effect of beam swing mode on joint formation
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Table 3 Laser welding process parameters

B WOt/ B/ BR/  ReER/
w mm Hz (memin~ ")

1 2.2 10 7

2 1125 3.0 10 7

3 4.0 10 7

4 2.2 10 7

5 1200 3.0 10 7

6 4.0 10 7

7 2.2 10 7

8 1275 3.0 10 7

9 4.0 10 7

10 2.2 10 7

11 1350 3.0 10 7

12 4.0 10 7
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Figure 4 Test results
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Figure 5 Tensile tests
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Table 5 Electrical conductivity test results
fR4E/(Msm ) BE#/(Ms'm ')
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I 5E {8 T2 {E I 5E {8 -2 {E
26.9.26.7.27.2 26.93 29.1.30.8.31.5.31.7 30. 77 87.52
4 27.0.25.7.26.7 26.47 29.4.29.3.28.5.31.2 29. 60 89.43
7 21.9.21.1.25.0 22.67 28.6.31.3.31.7.31.8 30. 85 73.48
12 23.5.23.7.25.4 24. 20 28.8.30.1.30.2.30.8 29.97 80.75
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Figure 6 Microhardness test results
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Figure 7 Metallographic structure of sample #2 at different locations
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Research on Hand-Held Filling Wire Laser Welding Repair of Metal Fittings
Used in Extra-High Voltage Power Transmission

ZHENG Sanmao, LIU Dongjia
(Kunming Bureau of CSG EHV Transmission Company, Kunming 650217, China)

Abstract: Laser welding has excellent welding quality and high efficiency, and has partly replaced the

traditional arc welding process. The development of hand-held laser welding technology improves the
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{lexibility of operation, therefore greatly increasing its industrial acceptance. To further improve the repair
level of aluminum alloy fittings for ultra-high voltage transmission lines, the repair feasibility of hand-held
laser welding technology was studied, the influence of parameters such as laser power, beam swing mode,
and swing amplitude on the repair effect and morphology were studied, and the tensile strength and electrical
conductivity of respective repaired joints were tested. Results show that using the hand-held laser welding
technology, a well-formed repair layer can be obtained when the beam is in the "—" swing mode. There are
multi-pass microstructure characteristics in the repair layer, and the grains in the middle of the weld are
relatively small, and the grains near the base metal are larger. With appropriate range of laser power and
swing amplitude, linear repair can well repair small crack-like linear gaps at one time. The tensile strength
of the repaired joint is not lower than that of the base metal, and the electrical conductivity can reach
89.43% of the base metal, and the hardness is higher than that of the base metal. In summary, the use of
hand-held laser wire filling welding can realize the repair of aluminum alloy power transmission fittings, and
it reveals significant prospects to be used for repairing gaps in ultra-high voltage transmission line fittings.

Keywords: aluminum alloy fitting; hand-held laser welding; repair technology; extra-high voltage power

transmission
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