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Effect of power on laser cleaning result of stainless
steel surface
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Abstract: Laser cleaning technology was used to clean the surface of stainless steel, and the influence of different
laser power (300 W, 400 W, 500 W) on cleaning effect was studied. The surface morphology and composition dis-
tribution of stainless steel were analyzed by SEM and EDS. The surface roughness and cleaning thickness were
detected by White Light Interferometer. The results show that, with the increase of laser power, the oxide of stainless
steel decomposes and flakes gradually, and the cleaning thickness keeps deepening and reaches 50 um at 500 W,
which causes partial damage to the matrix. The roughness value decreases firstly and then increases. It reaches a
minimum value of 0.38 ym at 400 W. Laser cleaning threshold is approximately 3.96x10° W/cm?, and damage
threshold is about 5.52x10% W/cm?. The best laser cleaning effect of stainless steel is obtained when the power is
400 W.
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Table 1 Chemical composition of 304 stainless steel (wt,%).
C Cr Ni Mn Si S Fe
<0.08 18.0 20.0 8.0 10.0 <2.0 <1.0 <0.03 Bal
k2 KBRS

Table 2 Laser parameters for test.

/nm 1064

/mJ 50

Ins 100
W 100~500

/kHz 2~50

A1 304 REFARXAE LT . o) -5

Fig. 1 Macroscopic appearance of 304
/mm 3

stainless steel sample.
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Fig. 2 Schematic diagram of laser cleaning.
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Fig. 3 Morphology (a) and composition analysis (b) of 304 stainless steel sample before laser cleaning.
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Fig. 4 Morphology (a) and composition analysis (b) of 304 stainless steel sample after laser cleaning at 300 W.
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Fig. 5 3D morphology of 304 stainless steel
after laser cleaning at 300 W.
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Fig. 6 Outline of 304 stainless steel after laser
cleaning at 300 W.
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Fig. 7 Morphology (a) and composition analysis (b) of 304 stainless steel sample after laser cleaning at 400 W.
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Fig. 10 Morphology (a) and composition analysis(b) of 304 stainless steel sample after laser cleaning at 500 W.
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Fig. 13 Morphology(a) and composition analysis (b) of 304 stainless steel sample after laser cleaning at 250 W.
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Fig. 14 Morphology (a) and composition analysis (b) of 304 stainless steel sample after laser cleaning at 280 W.
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Fig. 15 Morphology (a) and composition analysis (b) of 304 stainless steel sample after laser cleaning at 350 W.
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Fig. 16 Morphology (a) and composition analysis (b) of 304 stainless steel sample after laser cleaning at 380 W.
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