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Dynamic Behavior of Droplet on Hydrophobic Surface

Considering Characteristic of Contact Line Movement
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Fig. 1 Snapshots of a liquid droplet during (a)
wetting and (b) dewetting in extension—
contraction experiments.
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Contact line velocity during
dewetting, dR/dt, mm/s
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Fig. 2 Relationships between contact angle
hysteresis (cosfo — cosf4) and contact
line velocity during (a) wetting and
(b) dewetting.

[Reproduced from Ref. 4)]

STVAY, ERMRBERICOVWTIRF LD Lo TnD. Thbb, 100
53T i S DOTAUL A 0 120 T <, BRHE L ORI & OB Z 80l o re
SN LA TX B RN B D 2 L ARIE S N7z, BEMIIE ORI AR o :
LT3 9, g 60
8
= 40 LR
5. &bYIc £
i

AHCrx, BEEREE EICHFET DO EE 2 BEiET 5 72012,
TR OYEE - I FRIC L 25 FEBGR /N T A —Z DREFILEE Z DR
— & O TER U 7o BRI T A W 2 W O FET IZ oW TR
LT,
H DORETFIHELCFRBELEO THETS.

7 A

201"

0 20 40 60 80 100

Velocity of droplet, dx/dt, pm/s
Fig. 3 Calculation result of the relationship
between the velocity of a droplet and

the friction force.

DY AT, EWREAEE MW L0 fE R FEERR ST A —

#ize [Reproduced from Ref. 8)]
AWF521T JSPS BHiFE 24K07289, 24K00794 OXIEAZIF-bDTH 5.

ik

1) FFAE-ME - BT - BA ) a—2 3 AREE IR DR O Um0 HES KT TR, AARNT

A RBP—¢8 NI Ru D—2E 2021 Bk I PRESE, (2021)D2.

2) D. W. Pilat, P. Papadopoulos, D. Schaffel, D. Vollmer, R. Berger & H.-J. Butt: Dynamic Measurement of the Force Required
to Move a Liquid Drop on a Solid Surface, Langmuir, 28, (2012) 16812.

3) T.D.Blake & J. M. Haynes: Kinetics of Liquid/Liquid Displacement, Journal of Colloid Interface Science, 30, 3 (1969) 421.

4)  C. Saito, S. Nishimoto, T. Ishikawa, K. Yanagisawa & H. Matsuoka: Characteristics of Contact Line in Dynamic Wetting and
Dewetting Processes on a Hydrophobic Surface, Tribology Online, 18, 2 (2023) 78.

5) M. Schneemilch, R. A. Haynes, J. G. Petrov & J. Ralston: Dynamic Wetting and Dewetting of a Low-Energy Surface by Pure
Liquids, Langmuir, 14 (1998) 7047.

6) D. Duvivier, D. Seveno, R. Rioboo, T. D. Blake & J. De Coninck: Experimental Evidence of the Role of Viscosity in the
Molecular Kinetic Theory of Dynamic Wetting, Langmuir, 27 (2011) 13015.

7)  H.B. Zhang, E. R. Guiterrez, S. Armstrong, G. Mchale, G. G. Wells & R. L. Aguilar: Contact-Angle Hysteresis and Contact-
Line Friction on Slippery Liquid-like Surfaces, Langmuir, 36 (2020) 15094.

8) C. Saito, T. Ishikawa, K. Yanagisawa & H. Matsuoka: Analysis of Friction Force of Sliding Droplet on a Tilted Hydrophobic

Surface Using Molecular Kinetic Theory, Proceedings of The 10th International Conference on Manufacturing, Machine
Design and Tribology, (2025) FrA2-3.

2025
240





