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Abstract The wetting behaviors of droplets on anisotropic surface have importantly scientific research and engineering

value for the control of droplet operation and movement. In the paper, a gravity test system is used to characterize the

anisotropic wetting behaviors of droplets on the surface of asymmetric grooves, and the effects of groove geometry

asymmetry, groove height and width, and oil immersion treatment on droplet static and dynamic wetting behaviors are

studied.The results indicate that geometric asymmetry of the groove affects the wetting state of the droplet, and the

difference of the contact angle of the droplet in different directions on the surface of the asymmetric groove is greater

than that in the symmetrical groove, so the anisotropy of the asymmetric groove surface is more significant than that of

the symmetric groove surface. The contact angle of droplets on grooves surface with oil immersion treatment decreases,
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resulting in more significant anisotropy than that in the non-oil immersion state. The contact angle of the asymmetric
groove surface decreases with the increase of the groove height %, and increases with the increase of the width ¢. The
regulation effect of height and width on the asymmetric surface after oil immersion is basically ineffective with the same
contact angle anisotropy characteristics in different specimens basically due to the difference of contact angle among
specimens reduced by surface oil immersion treatment. When the width of the groove increases, the sliding angle of the
surface of the asymmetric grooves decreases. At the same time, the sliding angle of the droplet moving along the
direction of the asymmetric groove from the large top angle to the small top angle is larger than that in the opposite
direction, and the larger the droplet volume, the smaller the sliding angle. Finally, the above laws are analyzed by contact
line theory, and the slip angle theory formula is derived from the surface energy model, which is basically consistent with

the experimental results.

Key words asymmetrical microgrooves, anisotropic wetting, immersion oil, contact angle, sliding angle
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Table 1 Parameters of grooves used in the experiments

Specimens a/(°) pI(°) h/mm ¢/mm
1# 44.04 44.04 0.29 0.60
2# 55.22 23.76 0.20 0.60
3# 55.95 29.76 0.25 0.60
4# 55.00 36.19 0.30 0.61
S# 56.59 38.23 0.32 0.53
6# 50.03 39.21 0.35 0.69
T# 36.61 36.10 0.34 0.91
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