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Abstract: To acquire the coloring technological methods on metal surface, the experiment of coloring on 304 stainless steel
was successfully conducted by using picosecond fiber laser. The steel surface structure of periodic micro ripples induced with
picosecond laser irradiation was studied and discussed, its mechanism of the surface coloring using picosecond laser was also
considered, and the influences of the laser process parameters such as line spacing of the laser beam, laser power, scanning
speed of the beam and the defocus amount on the coloring effect of stainless steel was then analyzed and studied in detail.
Results show that changing the scan pitch of line, scan speed and laser power has a significant impact on the coloring effect,
and the optimal parameters are at speed of 90 to 300 mm/s, at line gap of 0.003 to 0.01 mm, and at a range of 30% to 70% with
full energy. Besides, The effect of three parameters on coloring is similar. Furthermore, its coloring effect of changing defocus
distance is slight compared with the line spacing, power and speed. Based on this, reasonable laser processing parameters are
determined, and the corresponding laser coloring parameters of red, orange, yellow, green, cyan, blue, and purple are obtained.
The corrosion experimental results show that the corrosion rate of uncolored samples is three times that of colored samples.
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i y Table I Chemical components of 304 stainless steel ~ (w/ %)
i ,/ Element Fe Cr Ni Mn
: Content 67.85 19.0 10.0 2.0
Element Si C P S
________ Content 1.0 0.08 0.04 0.03

Surface
of metal

/
/ Periodic micro
ripple structure
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Fig. 1 Mechanism of the metal surface coloring via picosecond
laser
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Fig. 2 Schematic illustration of experimental setup for metal
surface coloring via picosecond fiber laser
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Fig.3 Coloring result display on metal surface with different line
space and scan speed of picosecond laser
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Fig. 4 Coloring result display on metal surface with different line
space and power of picosecond laser
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Fig. 5 Coloring result display on metal surface with different
speed and power of picosecond laser
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Fig. 6 Coloring result display with different defocus amount of picosecond laser
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Table 2 Reasonable laser processing parameters for seven colors
of 304 stainless steel surface

Sorts of color  Line space /mm  Speed / (mm's™) Power/%

Red 0.005 210 60
Orange 0.007 150 55
Yellow 0.005 140 50
Green 0.005 150 60

Cyan 0.005 240 60

Blue 0.004 150 35

Purple 0.005 150 55

£ 10 pm

(a) SEM image of orange sample
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(b) SEM image of red sample
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Fig. 7 Surface periodic micro ripple structure of 304 stainless steel induced by picosecond laser
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Fig. 8 Corrosion test of stainless steel coloring samples with
picosecond laser
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