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Effect of surface topography on wetting angle and

micro/nano-tribological characteristics

Eui-Sung Yoon, Hyun-Jin Oh, Seung Ho Yang and Hosung Kong
Tribology Research Center, KIST

Abstract - Effect of surface topography on the water wetting nature and micro/nano tribological
characteristics of Si-wafer and PTFE was experimentally studied. The ion beam treatment was
performed with a hollow cathode ion gun in different argon ion dose conditions in a vacuum
chamber to change the surface topography. Micro/nano tribological characteristics, water wetting
angles and roughness were measured with a micro tribo tester, SPM (scanning prove
microscope), contact anglemeter and profilometer, respectively. Results showed that surface
roughness increased with the argon ion dose. The water wettiig angle of the ion beam treated
samples also increased with the ion dose. Results also showed that micro-adhesion and
micro-friction depend on the wetting characteristics of the PTFE samples. However,
nano-tribological characteristics showed little dependence on the wetting angles. The water
wetting characteristics of modified PTFE samples were discussed in terms of the surface

topographic characteristics.
Keywords; Nano-adhesion, nano-friction, hydrophobic film, tribology, SPM
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Table 1. Characteristics of samples

Wetting Angle
Specimens |Surface Treatments
(degree)
Raw 105
Ar+ jon dose 10" 119
FTRE Flos o ton dose T 138
Ar+ jon dose 10' 160
Bare Si 30
KOH Imin. —Art+
’ ion beam sputtering 36
Si-wafer ;
0 20 min.
L, KOH Imin. —Ar+
ion beam sputtering 40
5 min.
SPM Tip Si;Ny, Tip radius=15 nm
Ball SiNe. & 1 mm

Fig. 3. Scanning probe microscope

(SPM) system.
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Fig. 4. Close-up view of (a) micro-
adhesionmeter and (b) micro-

tribometer.
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Ra=0.57

Fig. 5. Nano topographies of Si-wafer
surfaces.
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