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of these micro-nano structures are shown. The research results indicate that the evolution of micro-nano structure on
density or pulse number.

The variation rule of micro-nano structures on titanium alloy surface induced by femtosecond lasers as a
function of the laser energy density and pulse number is investigated, and the scanning electron microscope images

the titanium alloy surface mainly includes four phases, in the order of no-laser-induced periodic surface structure
structure
=]

phase, classical ripple structure phase, classical and non-classical ripple structure coexisting phase, and micro-hump
OCIS codes

140.3390; 310.6628; 160.6990; 220.4241

structure phase. Further research indicates that non-classical ripple cycle increases with the increase of laser energy

laser technique; surface morphology; femtosecond laser; titanium alloy; ripple structure; hump
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Fig. 1 Schematic diagram of experimental setup
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Table 1 Femtosecond laser parameters

polarizer shutter

Element Wavelength /nm Frequency /kHz Focal length /mm Pulse width /fs
Content 780 1 50 240
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2 AEEOCHE &% E T A& RTMAE K SEM B (N=256).
(a) $=0.18 J/cm®; (b) $=0.37 J/cm®; () $=0.74 J/cm*; (d) $=1.48 J/cm®
Fig. 2 SEM images of micro-structures on Ti alloy surface at different laser energy densities (N =256).
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Fig. 3 Variation of non-classical ripple separation with laser energy density
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Fig. 4 SEM images of micro-structures on Ti alloy surface at different number of pulses (4=0.74 J/cm?).

(a) N=16; (b) N=32; (¢) N=128; (d) N=256; (e) N=512; (f) N=1024
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Fig. 5 Variation of non-classical ripple separation with number of pulses
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Fig. 6 SEM images of Ti alloys machined by femtosecond laser with energy density of 1.48 J/cm® and number of pulses
of 512. (a) Original image; (b) magnified image of central area in Fig. 6(a)
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Fig. 7 Relationship among variation rule of micro-structures on Ti alloy surface, laser energy density, and number of pulses
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