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Preparation and characteristics of patterned TiO, thin film on TC4
made by sol-gel method

LIV Ying, ZHANG Wen-guang ( School of Mechanical Engineering, Shanghai Jiao Tong University,
Shanghai 200240, China)

Abstract. Objective To improve the long-term biocompatibility and mechanical stability of Titanium alloy im-
plants. Method Micro-nano patterned TiO, thin films have been prepared on TC4 substrates via a sol-gel dip-
coating method with Ti(OC,H, ),(TEOT) as precursor and polyethylene glycol (PEG) as organic template. The
influence of PEG concentration upon the morphology of the target films has been studied by using AFM. The wet-
tability and tribological properties of the target films have been studied by means of optical contact angle measur-
ing instrument and UMT-2. Results When increasing the PEG concentration to 3.5 g/100 mL, a parallel ar-
ranged groove structure can be obtained on the surface of the sample; compared with TiO, sol-gel film without
adding organic template, the wear resistance of the patterned film is better. Conclusions The feature of the pat-
terned TiO, films can be controlled by adding different amount of organic template; and it has been proved that a
certain kind of patterned structure can improve the wear resistance of the film.

Key words : Patterned TiO, thin film; Titanium alloys; Sol-gel method; Tribological property; Wear resistance
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£ 3 IR B A A A2 B 35 AR PIAPRE M IE
%*H}io

25 nm

(¢)
E1 HRNAEREPEG B4 MERK TiO, HEIEH AFM B3R
F:(a)1.5 g/100 mL; (b) 2.5 g/100 mL;(c) 3.5 g/100 mL
Fig.1 AFM images of the surface morphology of TiO, films pre-
pared from the precursor solution containing PEG: (a) 1.5 g/100
mL;(b) 2.5 g/100 mL;(c) 3.5 g/100 mL
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Tab.1 Result of samples’ contact angles
Heh a5
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(a)BER2; (b)REE
Fig.2 Tribological results of different samples sliding against steel
ball under 3 N and 5 N: (a) sample 2; (b) TC4
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