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Abstract: In order to optimize the process parameters in laser welding of high-strength galvanized steel with powder

filling, orthogonal experimental tests were used to analyze such process parameters as laser power, welding speed and the

defocusing distance. The test results show that the accumulation of the molten mass and the welding holes might occur at

low welding speed; the defocusing distance should be increased to achieve the effective addition of the powder. The

optimization process parameters for laser welding of high-strength galvanized steel with powder filling were 1500W laser

power, 30mm/s welding speed and 12mm defocusing distance. Under these welding conditions, good weld performance was

obtained and the base material was broken in tensile fracture tests.
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Fig. 1 Schematic diagram of the laser welding device with powder filling

powder
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Table 1 ~ Orthogonal test table and the test results of high strength galvanized steel in laser welding with powder filling
serial laser power welding speed defocusing tensile yield elongation upper weld lower weld
number /W /(mm - s7')  distance/mm  strength/MPa  strength/MPa /% width/mm width/mm
1 1300 15 6 392.72 364.21 3.32 1.38 2.09
2 1300 20 8 304.04 292.17 1.47 1.99 1.93
3 1300 25 10 449.37 377.73 21.34 1.69 1.62
4 1300 30 12 428.56 364.88 11.83 1.87 1.24
5 1400 15 8 444.17 383.42 19.90 1.59 2.41
6 1400 20 6 351.76 331.16 2.11 1.95 1.59
7 1400 25 12 409. 86 375.13 6.65 1.46 1.51
8 1400 30 10 449.37 377.73 21.34 1.64 1.61
9 1500 15 10 449.37 377.73 21.34 2.95 2.30
10 1500 20 12 449.37 377.73 21.34 2.15 2.04
11 1500 25 6 199. 62 186. 25 3.00 1.22 1.62
12 1500 30 8 449.37 377.73 21.34 1.36 1.32
13 1600 15 12 449.37 377.73 21.34 1.91 1.96
14 1600 20 10 436.82 388.08 12.13 1.78 1.62
15 1600 25 8 270.39 246. 86 7.01 2.06 1.68
16 1600 30 6 363.63 352.20 5.74 1.57 1.52
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Fig.2 The influence of laser power on the tensile properties of weld
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Fig.3 The influence of laser power on the weld width
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Fig.4 The influence of weld speed on the tensile properties of weld bead
FRHH NSRBI ST WA AR . 18] 5 ]
R, AR R A AL T HAR A, Hy - BRLRL R[] P 4

2.2;

weld width

on the surface

weld width/mm
— N
® D,

_.
D8

weld width
under the surface

_.
i

15 20 25 30
weld speed/(mm-s™)

Fig.5 The influence of weld speed on the weld width
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Fig. 6 The influence of defocusing distance on the tensile properties of

weld bead
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Fig.7 The influence of defocusing distance on the weld width
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Fig. 8 Influence of weld speed on the weld surface morphology
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Fig.9 The influence of defocusing distance on the weld surface mor-
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