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70mm

Fig. 3 Inclined hole machining using scanner angle
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Table. 1 Laser and Scanner condition

Laser Sanner
Wave length 355 nm Beam size 70 um
Repetition rate 30 kHz Speed 1 mm/s
Pulse width 16 ns f-theta lens f 165
Power 1 W (Max. 3 W)
Machining number 5 times

Fig. 4 Image of 0° hole machining according to numbers of machining
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(b) 10 times of machining

Fig. 5 Image of inclined hole with 16° machining according to numbers
of machining
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Fig. 6 Schematic of the laser grooved surface
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Fulzed laser Shutter

I g Feflector mirar

Chiective lens

Tilting anale

Mold master

Micro Molding

Feel-Off
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Pasl V-\
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—

Fig. 7 Schematic of the laser micro—texturing with oblique hole and
superhydrophobic sheet by micro molding

Fig. 8 Photographs of the test set—up
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Fig. 9 SEM image of molded surfaces with oblique asperities
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Droplet

Right

micro - asperitiy

Fig. 10 Schematic of the droplet on the micro - asperity surface

Fig. 11 Photographs of the goniometer
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Fig. 12 Images of the droplet at different micro - asperity surfaces
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Fig. 13 Comparison of the static contact angle on 12 kinds of surfaces
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Fig. 14 Comparison of the left and right contact angles for surfaces
with different oblique angles at specific pitch
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Fig. 16 Images of the droplet on micro - asperity surfaces at different
oblique direction
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Fig. 18 Schematic and SEM image of the groove surface with micro
- asperities
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Fig. 19 Images of the droplet on micro - asperity surfaces at
parallel and perpendicular directions
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Fig. 25 Schematic and SEM image of the curved groove surface
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Fig. 26 Image of the droplet movement at specific surfaces with
increasing tilt
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Anisotropic flow Evaluation of Surface with Micro-asperities

Seunglk Baek

Department of Intelligent Robot Engineering,

Pukyong National University

This study was conducted with the aim of optimizing and evaluating the
performance of surfaces with micro-grooves and asymmetric micro-asperities
capable of unidirectional flow control for the effectiveness of the manufacture
of inclined micro-asperities, mold manufacturing using a high-power diode
laser was tried but the limit of the hole inclination angle of the method was
confirmed. A mold with a hole inclination angle was manufactured using an
ultra-short pulse multi-wavelength laser, and a specimen was successfully
manufactured according to changes in various influence factors such as
inclination angle, spacing of the micro-asperities and spacing between grooves.
The specimen was manufactured using PDMS, and the wettability of the droplets
in static and dynamic states of the manufactured specimen was to be evaluated.

As a result of measuring the static contact angle, the surfaces with spacing of
asperities of 100 pm and 200 um gives a high contact angle of about 160" due to
the Cassie-Baxter state according to the relatively narrow asperity interval. As
a result of measuring the dynamic contact angle, the difference in roll off angle
according to the inclination direction was not significant at the surface with
spacing of asperities of 100 pm due to the narrow asperity interval, but at the
surface of 200 pm, the flow resistance was small due to the droplet flow
consistent with the asperity tip direction, which result in the smallest contact
angle history and roll off angle at 30°.

It showed that the anisotropic flow occurs depending on the direction of the
surface asperities. To evaluate the droplet flow control for a specimen with
curved grooves and micro-asperities, the changes in the forward and backward

contact angles of the droplet according to the change in the inclination angle of
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the specimen were measured. As a result, it was confirmed that the roll off angle
increased to about 9 ° in the specimen with curved grooves and micro-asperities
compared to the specimen with curved grooves due to the increase in contact

area between droplets and micro asperities.
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