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Abstract

The inorganic-organic composite films with friction reduction and wear resistance were fabri-
cated on 45# steel using sol-gel technology combined with self assembled technology. The thin
films of NiO-TiO: were firstly prepared on steel via a sol-gel method. The stearic acid was then de-
posited on the NiO-TiO; films to obtain an organic-inorganic composite film. The contact angle
measurements and X-ray diffraction were used to investigate the films’ wetting behavior and
crystalline structure, respectively. Their tribological performance was evaluated by a micro tri-
botester. The results indicate that the composite film shows high hydrophobicity with a water
contact angle of 135° and good friction-reducing performance.
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Figure 1. XRD analysis of NiO-TiO, powders
B 1. NiO-TiO, ¥ 7R#Y XRD 734
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Figure 2. SEM image of (a) bare steel and (b) NiO-TiO; film on steel
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Figure 3. Water droplet images for (a) bare steel, (b) NiO-TiO, film on steel,
and (c) NiO-TiO, film after chemical modified by stearic acid
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Figure 4. Friction coefficient as a function of sliding time

when sliding a steel ball against (a) bare steel, (b) the NiO-

TiO, film on steel and (c) the NiO-TiO, film after modified

by stearic acid at load of 0.5 N
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Figure 5. Friction coefficient as a function of sliding time
when sliding a steel ball against (a) bare steel, (b) the NiO-
TiO, film on steel and (c) the NiO-TiO, film after modified
by stearic acid at load of 1.0 N
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