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Dyeing of Magnesium Alloy Using Short Pulse Laser
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The dyeing of magnesium alloy using short pulse laser was studied. The laser-irradiated part could be dyed with reactive dye,
which had sufficient dyeability. On the laser-irradiated surface, the layer of fine particles was formed, and the surface free
energy was greatly increased. In addition, chromium contained in the dye was detected only in the layer of fine particles. From
these results, the dyeing in this process was considered to be based on the increase of surface free energy and the change of
surface condition caused by the formation of the layer of fine particles.
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Fig. 1 Cross-sectional backscattered electron image of anodizing
magnesium alloy.
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Table 1 Laser irradiation conditions.

Wavelength 532 nm
Spot diameter 30 um
Beam mode Single
Pulse width 22 ns
Defocusing distance 0 mm
Average power 32W
Frequency 10 kHz

Scanning speed @ : 300 mm/s-30 pm

Pitch interval @ : 150 mm/s-15 pm
®: 100 mm/s-10 pm
Atmoshere In the air

Beam diameter

Scanning direction

Fig.2 Schematic drawing of laser scanning.
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Fig.3 Appearances of laser-irradiated materials and anodizing material before and after dyeing.
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Fig. 4 Change of L* on surface of various materials.
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Fig. 5 Appearances of laser-irradiated materials dyed under various
conditions.
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Fig. 6 Change of L* on dyed laser-irradiated surface by tape test.
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Fig. 7 Appearances of tape surface after tape test.
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Fig. 8 Contact angle for various solvents of AZ91D alloy before
and after laser irradiation.
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Fig. 9 Surface free energy calculated from contact angle.
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Fig. 10 Three-dimensional images of dyed laser-irradiated surface:
Irradiation mask interval (a) 30 um and (b) 10 pm

Fig. 11 Surface secondary electron images of dyed laser irradiated
surface: Irradiation mask interval (a), (b) 30 pum and (c),
(d) 10 pm
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Fig. 12 Cross-sectional analysis results of dyed laser irradiation
material: (a) oxygen, (b) chromium and (c) backscattered
electron images
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