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Cleaning of oxide film on cold rolled steel
plate with 100 W pulse laser

WANG Xian-bao, WANG Ming-di, GUO Ming-chao,NI Yu-ji,ZHANG Xiao
(School of Mechanical and Electrical Engineering,Suzhou University , Suzhou 215000, China)

Abstract: Laser cleaning is a common metal surface cleaning technology. The attachment on the surface of metal mate-
rials often affects the normal operation of the machine. The common ones are oxide film, rust, oil and other impuri-
ties. Due to long-term exposure to the air,a layer of oxide film is often attached to the cold-rolled steel plate used in
this paper. With the growth of time,the oxide film will have complex chemical reactions , resulting in more than one ox-
ide film on the surface. The oxide film formed in the working environment, such as ferrous oxide, will oxidize ferrous
oxide at high temperature,so the oxide film becomes three layers, namely, Fe,O;,Fe; 0, and Fe,O;. In this paper, a
100W laser cleaning machine with 1064 nm wavelength was used to clean the oxide layer on the surface of cold rolled
steel plate. By adjusting the parameters such as power, frequency, scanning speed and scanning times , the surface ele-
ment content and surface roughness after cleaning were observed. It was found that the laser cleaning effect was better,
which was consistent with the base material surface.
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Fig. 4 Adjustment of experimental parameters
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Tab. 1 Experimental parameters

52| ey | || P | i |

1 1300 100 | 20 18 75 12.5
1300 60 20 24

2 1300 100 | 20 6 79 13.2
1300 60 20 18

3 1300 100 | 20 10 71 13.5
1300 60 40 33

4 500 100 | 40 6 75 13.7
500 60 40 18

5 1300 100 | 20 6 76 13.2
1300 60 20 24

6 1300 100 | 40 9 78 13.3
1300 60 40 6

7 1300 100 | 40 18 75 13.9
1300 60 20 9

8 1300 100 | 20 18 79 12.9
1300 40 20 6

9 1300 100 | 20 24 75 13.6
1300 40 20 6

10 2000 80 20 12 78 13.4
2000 40 20 30

11 2000 100 | 20 18 79 13.8
2000 40 20 24
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Tab. 3 Surface oxygen content

HWEE Atom fraction/%
£2 HRAHER et c 0 Fe
Tab. 2 Melting point of each oxide Original board <0.08 92.7~94.9
I FeO Fe, 0, Fe0, Rust <0.08 10.5 92.7-~94.9
Y/ C 1641 1835 1811 Laser cleaning <0.08 2.3 92.7~94.9
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Fig. 8 Effect of scanning speed on oxygen content
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Tab. 4 Hardness range analysis
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Tab. 5 Surface roughness range analysis
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Fig. 9 Surface roughness at different scanning speeds
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