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Ultrafast laser-induced changes in titanium
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Abstract: In order to realize the qualitative control of the ultrafast laser-induced changes trend and the
quantitative control of the ultrafast laser-induced changes range in titanium, respectively, comparative
ablation experiments by femtosecond, and picosecond-pulsed laser with different pulse durations were
carried out on titanium. Then the influence of laser pulse duration varying on final surface morphology,
ablation depth, chemical composition and microstructural state of the ablated titanium were analyzed by
laser scanning confocal microscopy, X —ray photoelectron spectroscopy and transmission electron
microscopy, respectively. It is found that, as the laser pulse duration increases from femtosecond to
picosecond scale, surface morphology quality of ablated titanium gets worse, chemical composition of
final ablation products is more complex and also the microstructural state has a higher degree of
amorphization. Finally, it is deduced that the occurrence of all above experimental results can be
attributed to the more serious thermal and mechanical damages in material resulted from the enhanced
heat accumulation effect in titanium with the pulse duration increasing.
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Tab.1 Parameters used in laser ablation experiments

Laser Femtosecond Picosecond
laser laser
Wavelength (A)/nm 800 1 064
Laser pulse duration/fs 50 10£1.5
Average power (P)/mW 10 10
Scanning speed (v)/mm-s™ 0.10 0.10
Radius of focal spot (w)/pm 6.24 7.90
Laser intensity (Z,)/W-cm™ 8.18x10°* 5.10x10°
Spot overlapping ratio (O,) 0.992 0 0.993 7
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Fig.1 LSCM results of femtosecond laser ablation product
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Fig.2 LSCM results of picosecond laser ablation product
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Fig.3 XPS result of femtosecond laser ablation product
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Fig.4 XPS result of picosecond laser ablation product
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Fig.5 TEM result of femtosecond laser ablation product
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Fig.6 TEM result of picosecond laser ablation product
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