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The Behavioral Characteristics of a Droplet on the Line Patterned Surface Including

Water Film

oL’ HxY', xpts’, gy ™

Changwoo Lee', Jinyoung Park’, Handong Cho', and Woonbong Hwang"**

1 2SN stl (Department of Mechanical Engineering, Pohang Univ. of Science and Technology.)

Corresponding author: whwang@postech.ac.kr, Tel: +82-54-279-2174

Manuscript received: 2013.10.16 / Revised: 2013.11.7 / Accepted: 2013.11.14

Herein the water film was introduced to the hydrophilic area on the line patterned surface to solve
the contradiction caused by surface roughness (high different wettability has advantage to control
the droplet but high roughness for that high wettability difference causes obstruction of droplet
moving). Thus the droplet on the water film could not be hindered to line direction but restricted to
orthogonal direction, effectively. In addition, droplet behaviors according to droplet volume and
line thickness were studied. Droplet fell off the line with narrowing the interface between the
droplet and the water film on the line. When the droplet fell off the line, the plate angle was
designated as a critical plate angle and it used as an indicator of surface capability to control the
droplet. As a result critical plate angle increases as droplet volume decreases and line thickness

increases.
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Fig. 1 SEM images: (a) Untreated aluminum surface,

(b) Micro structure, (¢) Nano structure, (d) Laser
irradiated surface
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‘Water film on the
hydrophilic area

Fig. 2 Line patterned surface with dyed water film

(a) (b)

Water film
- Dm,@_

Superhydrohpobic

Water film

(a) Top view (b) Side view

Fig. 3 Schematic diagram for experiment
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