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The optimal frequency can be obtained by theoretical calculation. Solid fiber laser was used in the experiment. The cleaning
frequency single factor parameter was controlled. The surface oxide layer of Q235 low carbon structural steel was taken as an
example for the cleaning experiment. The results showed that the surface of the sample was the best after being cleaned at 350
kHz frequency. When the frequency was 250 kHz, the surface roughness of the sample reached a minimum value of 2.572 um,
and the matrix was slightly damaged. When the frequency was 150 kHz, the friction coefficient of the sample reached a
maximum value of 0.3905 and the matrix damage was also the maximum. The surface oxide layer cleaning mechanism of Q235
was ablative and sputtering. With the increase of frequency, the ablative effect decreased gradually but the sputtering effect
increased gradually. When the frequency was 550 kHz, the lowest proportion of ablation was 68%. When the frequency
was 150 kHz, the sample surface was secondary oxidized. The matrix surface was seriously damaged, and the surface
roughness was the largest. In the range of 250~550 kHz, the surface roughness of the sample increased with the increase
of frequency. With the increase of frequency, the overall tendency of the surface friction coefficient decreased after the
laser dry cleaning. When the frequency was 150 kHz, the laser energy density was the highest and the laser enhancement
was the most obvious. The residual stress of the sample cleaning surface decreased with increasing frequency. With the
laser of a frequency of 350 kHz, the electrochemical corrosion performance of the surface was the best. If it is higher or
lower than this frequency, the electrochemical corrosion performance of the surface will decrease after the cleaning. In

laser dry cleaning, frequency as an important parameter has a significant influence on the cleaning effect, cleaning
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mechanism and surface performance.
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Tab.1 Laser parameters of different laser dry cleaning

Clean things Laser

Parameter

Oxide and rust removal Nd: YAG laser (Q switching)

Power is 1500 W, wavelength of 1064 nm, pulse time 10 ns,

frequency of 360 kHz, the scanning speed is 10 mm/s, spot

diameter 140 pum, auxiliary gas pressure 0.5 MPa

Wavelength of 1064 nm, pulse width 100 ps, power is 13 W, the

Nuclear facilities Nd: YAG laser (Q switching)

[15]

focal length of 2.5 mm, sweep speed is 10 mm/s!')

Oil residue Nd: YAG laser (Q switching)

Marine steel plate before  Fibre laser

welding paint

Mould Carbon dioxide laser

Wavelength of 1064 nm, pulse width 100 ps, wavelength of 10 nm,
duration 6 ns, spot diameter 9 nm, frequency of 10 kHz

[17]

Wavelength of 1064 nm, wavelength of 30 nm, spot diameter
100 pm, pulse width 50 ns, power 30 W

Power is 80 W, pulse frequency 10 kHz, the speed is 5 mm/s
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Fig.1 SEM images of the surface after dry laser cleaning with different pulse frequencies (fig.f a local enlarged version of fig.e)
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Fig.2 EDS diagram of sample surface after dry cleaning with different pulse frequencies by laser
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