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Correlation Mechanism between Geometric Accuracy and Wettability
Performance of Laser-induced Micro-structures
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Abstract: By comparing and analyzing the geometric accuracy and wettability of microstructures
prepared with different laser pulse widths, the relationship between geometric accuracy and hydropho-
bicity was established. The results demonstrate that reducing the laser pulse width improves the geo-
metric accuracy of microstructures and enhances their surface hydrophobicity. The picosecond-
laser-fabricated microstructures with regular papillae arrays at the bottom region exhibit the optimal

water-repellent properties.
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Tab.1 Processing parameters of laser

o «Fﬁj‘t REE R B/ | AR/ | Bkapdai g/ ﬂuT
B34 m| (mm s 1) kHz W

1 83.3 400 120 55
2 83.3 600 120 69
3 > 108.3 500 120 47
4 111.1 500 90 60
5 55.6 500 180 56
6 5.5 400 100 91
7 5.5 200 100 45
8 Kb 6.2 400 200 75
9 8.6 400 100 70
10 6.2 300 200 55
11 4.8 400 200 125
12 4.8 200 200 62
13 RS 5.3 400 200 100
14 4.8 400 100 245
15 4.8 300 150 208
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Fig.1 Laser-processed microstructure morphologies
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Fig.2 Laser polarization’s effect on the secondary

ablation of machined sidewall
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Fig.3 Surface morphologies of microstructures processed

by lasers with different pulse durations
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Tab.3 Bottom roughness of microstructure grooves made

by different laser pulse widths and parameters um

WOLH A A2 JiE FOHLBE 2 Sa
1 0.292
2 0.288
ELE 3 0.209
4 0.307
5 0.247
6 0.298
7 0.336
B 8 0.382
9 0.257
10 0.319
11 0.127
12 0.100
wHRb 13 0.117
14 0.115
15 0.102
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Fig.4 Static contact angle of sample surfaces for

microstructure made by different laser processing
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Fig.5 The contact mode between droplets and workpiece surfaces and its schematic diagram
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