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Measurement of Dynamic Contact Angle of Droplet on
Moving Hydrophobic and Hydrophilic Surfaces

Jungyu Song” and Hyungdae Kim '

Abstract This study investigates dynamic wetting behaviors of a water droplet placed on surfaces with
different wettability and nano-structures. Hydrophobic and hydrophilic properties on as-received silicon
wafers were prepared by fabricating thin films of hydrophobic polymer and hydrophilic nanoparticles
via layer-by-layer coating. Dynamic advancing contact angle of droplets on the prepared surfaces was
measured at various moving velocities of triple contact line with a high-speed video camera. As
advancing velocity of triple contact line increased, dynamic advancing contact angle on the as-received
silicon and hydrophobic surfaces sharply increased up to 80° in the range of order of mmy/sec whereas
the SiO2 nanoparticle-coated hydrophilic surface maintained low contact angles of about 30° and then
it gradually increased in the velocity range of order of hundred mm/sec. The improved dynamic
wetting ability observed on the nanostructured hydrophilic surface can benefit the performance of
various phase-change heat transfer phenomena under forced convective flow.

Key Words : Dynamic Contact Angle('573:7}), Wettability(4l+d)
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Fig. 1. Fabrication process of LBL coating surfaces.

Fig. 2. SEM images: (a) as-received silicon wafer,
(b) hydrophilic nanoparticle coated surface.
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Fig. 3. Schematic diagram of the test apparatus
for measurement of dynamic advancing
contact angle. (a) silicon wafer sample, (b)
sample mounter, (c) motor, (d) sample
positioner, (e) motor controller, (f) variable
resistor, (g) high speed video camera, (h)
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(k) lightening, (1) lightening controller
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Fig. 4. Contact angle measurement procedure: (a)
draw a horizontal base line, (b) magnify a
triple contact line point, (c) draw a
tangential line at liquid-vapor interface, (d)
measure contact angle
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Table 1. Measured static contact angles.

A8 FF AREZ (degree)
AP AlE 42 (£1.13)
PAH %24 A7 63 (+0.64)

Sio2 2144 Al 11 (1.41)

(a)

Va= -379 mm/sec

Vr= 493 mm/sac

(b)

Vo= 19 mm/sac Vr= 398 mm/sac

(<)

Vo= 360 mm/soc Vr= 361 mmysec

4

(@

Va= 360 mmysac Vr= 342 mm/sac

- -

Fig. 5. Dynamic wetting behaviors of a water
droplet placed on a moving silicon
substrate at 324 mm/sec: (a) 2.150 ms, (b)
7.525 ms, (c) 16.13 ms, (d) 20.43 ms
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Fig. 6. History of advancing contact angle of a
water droplet placed on a moving silicon
wafer.
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