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Effect of Laser Scanning Speeds on Cleaning Quality of Rusted Layer on
Q345 Steel Surface
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Abstract A fiber laser with a wavelength of 1064 nm was used for laser cleaning of the rusted layer on Q345 steel
surface, and the effect of laser scanning speed on the cleaning quality was studied. The results show that when the
scanning speed is smaller than 1000 mm-«+s™ ', the laser significantly damages the substrate; when the scanning

. . - . .
, some rust remains on the material s surface; when the scanning speed is

speed reaches 5000 mm * s
3000 mmes ', the cleaning effect is better and the substrate will not be damaged. As the speed increases from
1000 mme+s ' to 6000 mm=+s ', the Fe content on the Q345 steel surface after cleaning shows a tendency of
increasing firstly and then decreasing, while the O content decreases firstly and then increases. When the scanning
speed is 3000 mm=+s ', the Fe element content on the Q345 steel surface reaches a peak of about 90%, the O
element content reaches a valley value of about 7%, the compounds of Fe and O are also less and the surface
roughness (R,~6.9 pm) of the steel is also low. Good laser cleaning effect can be obtained by adjusting the
scanning speed appropriately. After laser cleaning, the electrochemical corrosion performance of Q345 steel surface
can be enhanced.
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Fig. 1 Laser cleaning platform system"? . (a) Automatic laser cleaning equipment;

(b) schematic of cleaning operation
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Table 1 Main parameters of laser cleaning process

Laser main parameter Value
Wavelength /nm 1064
500, 1000, 2000, 3000,
4000, 5000, 6000

Scanning speed /(mmes™~ ")

Average rated power /W 200
Repetition rate /kHz 100
Pulse width /ns 400
Spot size /mm 0.6
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Fig. 2 Surface morphology and phase of rusted layer on Q345 steel surface. (a) Macroscopic morphology;

(b) SEM morphology; (¢) XRD spectrum
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Fig. 3 Effect of laser scanning speed on the macroscopic surface morphology of rusted layer on Q345 steel.
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(¢) 3000 mmes '; (d) 5000 mmes '
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Fig. 4 Effect of laser scanning speed on the micro surface morphology of rusted layer on Q345 steel.
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Fig. 5 Schematic of spot lapping during laser cleaning
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Fig. 6 SEM of spot effect at different scanning speeds and cleaning speed of 0 during laser single-pass cleaning.
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speed of 10 mm+s ' during laser cleaning
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Fig. 8 Effect of laser scanning speed on element distribution of Q345 steel surface during laser cleaning
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Fig. 12 Effect of laser scanning speed on three-dimensional surface morphology of Q345 steel during laser cleaning.
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