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Abstract

Firstly in this paper, we experimentally studied the dynamic processes of different viscous drop-
lets impacting on the lyophobic surfaces at different velocities. Various impact phenomena, in-
cluding spreading, retraction, rebound, and splashing, are influenced by the impact velocity and
liquid viscosity. Secondly, we explored the relationships between the maximum spreading factor
(Bmax), impact bvelocity and the viscosity of liquid drops qualitatively. It was found that Bnax in-
creases with impact velocity, but decreases with liquid viscosity.
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Figure 1. Droplet spreading process
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Figure 2. Experimental setup
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Figure 3. Contact angle of hydrophobic
silicon wafer
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Table 1. Four different viscosity glycerin-water mixed liquids
= 1. MFREREE® - KREBR

i 5 =5 B (wt%) Hi % (mPa-s) 3K 71 (mN/m) % (kg/m®)
0 0.9 718 997.0
60 8.8 64.6 1151.0
85 815 63.1 1219.0
87 106.1 63.0 1224.0
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Figure 4. Experlmental data graph
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Figure 5. The phenomenon of water droplets hitting the lyophobicsurface at different speeds (« = 0.9 mPa-s); (a)
Bubble trapping and recovery after water drop impinging (v, = 0.43 m/s); (b) Part of the water drops leaving the
surface after impacting and retracting (vo = 0.67 m/s); (c) Part of the water drops leaving the surface after impact-
ing and retracting (vo = 0.92 m/s); (d) Water drops completely leaving the surface after impacting and retracting
(vo = 1.66 m/s)
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Figure 6. The relationship between the spreading factor g
and t of the water droplet impacting the surface at differ-
ent velocities
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Table 2. Maximum spreading factor of water drop under different impact velocities
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021 1277 4.65
0.68 1.774 245
1.39 2526 235
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Figure 7. The relationship between the spreading factor # and t
of the droplet (viscosity at 8.8 mPa-s)
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Figure 8. The relationship between the spreading factor £ and t
of the droplet (viscosity at 81.5 mPa-s)
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Figure 9. The relationship between the spreading factor # and t
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of the droplet (viscosity at 106.1 mPa-s)
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Table 3. Viscosity, maximum spreading factor S, and spreading time
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Figure 10. Sedimentary phenomenon of viscous droplet after impact (u = 81.5 mPas, vy =
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