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Abstract :

Titanium has been used to satisfy various applications such as bio engineering, aerospace, electronics,

automobile. Recently, micro fabrication technologies of metals such as titanium have been required to satisfy many
conditions in various fields. To satisfy these demands, micro electrochemical process using laser marking can be an
alternative method because it is one of the precision machining and efficient process. Micro electrochemical process
using laser marking needs to accomplish form of the oxidized recast layer on metal surface by laser marking. The laser
beam marking conditions such as average power, pulse repetition rate and marking speed should be properly selected to
form oxidized recast layer. So, the characteristics of titanium surface according to laser marking conditions was
investigated through SEM(scanning electron microscope), EDS(energy dispersive spectrometer) and surface roughness

analysis.
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Fig. 1 Experimental set-up for laser beam marking
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Fig. 2 Schematic diagram of laser beam marking
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Fig. 3 Laser beam color marking of titanium surface
according to laser beam marking conditions
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Fig. 4 Titanium surface before and after laser beam
marking (a) before laser beam marking (b) after
laser beam marking
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Fig. 6 SEM image of titanium surface according to
average power; (a) 2 W (b)4 W (c) 6 W (d) 8 W
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Fig. 7 SEM image of titanium surface according to pulse
repetition rate; (a) 20 kHz (b) 40 kHz (c¢) 60 kHz
(d) 80 kHz
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Fig. 8 SEM image of titanium surface according to
marking speed; (a) 1.96 mm/s (b) 9.8 mm/s (c)
19.6 mm/s (d) 39.2 mm/s (e) 98 mm/s
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