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Several plastics subjected to femtosecond laser irradiation were first studied concerning surface roughness and wettability.
Femtosecond laser irradiation could easily control the wettability and the surface free energy, and their variations depended
on the polarity of the plastics. Next, the effects of shapes and chemical states on the wettability of plastic surfaces were
investigated. Regardless of the plastic polarity, the contact angle of pure water changed continuously depending upon the
surface roughness. On the other hand, there was no correlation between the contact angle and chemical state. It was revealed
that from these results that the change of the wettability largely depended on the surface shape and could be controlled by laser

irradiation.
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Table 1 Laser irradiation conditions.

Wavelength 1035 nm
Spot diameter 39 pm
Pulse width 350 fs
Defocus distance 0 mm

Spatial mode TEM,,, M’<1.2

Irradiation angle 0°
Average power 1.5W
Frequency 50 kHz
@ : 1250 mm/s - 25 pm
Scanning speed @ : 625 mm/s - 12.5 um
Pitch interval ®:315 mm/s — 6.3 um
@ : 160 mm/s — 3.2 pm

In the air

Atmosphere
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Fig.1 Schematic drawing of laser scanning.
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Fig.2 Appearances of contact angle test.
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Fig.3 Contact angle of pure water for various plastics.
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Fig.5 S, value of plastics before and after laser irradiation.
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Fig. 6 Three-dimensional photograph of plastics before and after
laser irradiation.
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Fig. 7 Relationship between Sz value and contact angle of pure
water.
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Fig. 8 Infrared spectra of plastics before and after laser irradiation.
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