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Fig. 1 Welding depths vs. laser power: molten zone: (a) high mode: (b) low
welding speed 2.2 m/min mode
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Fig. 3 Welding depths vs. defocusing: laser Fig. 4 Photographs of the molten zone influenced
power 6 kW, welding speed 2. 5 m/min by defocusing, laser power 6. 1 kW,
(a) 4 mm: (b) 6 mm welding speed 2. 5 m/min, 6 mm steel
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1.25 mm: (d) = 0.25 mm
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Fig. 5 Welding depths and widths and their ratios Fig.6 Flow parameters of nozzle vs. welding depth

vs. welding speeds (laser power 7 kW)
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Fig. 7 Welding depths vs. angles of the nozzle (a) Ar (s (b) CO2*UfR

Fig. 8 Welding zone shape and quality vs. protecting

gases. (a) Ar gas: (b) CO2 gas
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Fig.9 Photograph of microstructure of the welding zone

(@) Microstructure of the molten zone: (b) Microstructure of the hot influenced zone
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Fig. 11 Crack defects of welding zone Fig. 12 Photograph of tensile sample
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Table 1 The tensile parameters of laser welding samples

samples plate plate area limit of  breaking strengh of result
thick width yielding siress extension
(nm) (nm) (mm:) (KN) (KN) (MPa)

breaking at

1 5.28 25.00 132. 00 33.8 58.7 444. 70
masterbatch
2 3.24 24.70 80.028  21.2 30. 3 378. 62 breaking at
masterbatch
3 3.24 24.70  80.028 211 30.2 377. 37 breaking at
masterbatch
Z £ X Wk
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Study of Laser Welding of Thick Steel Plates

Wang Tao Zheng Qiguang Tao Xingzi Gu Jianhui Li Jiarong
(National Key Lab. of Laser Tech., Huazhong Univ. of Sci. and Tech., Wuhan 430074)

Abstract A heat mode of laser penetrating of thick steel plates has been investigat—
ed and the relations between laser power and beam size as well as welding speed
have been obtained through energy balance. Meanwhile, the laser beam quality has
been discussed. The 4 mm., 6 mm and 8 mm A steel plates have been welded by 6
~ 8 kW high power from an unstable resonator high quality laser in the experi-
ment. The welding speeds were 3. 2 m/min, 2.2 m/min, and 0.9 m/min respec—
tively. The welding depth/width ratio of these samples were more than 2 -l while
that of the 6 mm steel plate was 4 1. The technology of laser welding was empha-
sized. The testing of tensile strength and the experiment of rolling of steel plates
through a rolling mill were carried out also.
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