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Preparation of TiO, Films on 316L Stainless Steel by Sol-gel Method

WANG Jun'?, LIU Ying', LIU Xiao-long'
(1. School of Mechanical and Electrical Engineering, Nanchang University, Nanchang 330031; 2. Jiangxi
Key Laboratory of Surface Engincering, Jiangxi Science & Technology Normal University, Nanchang 330031)

Abstract: To improve the biocompatibility of 3161 stainless steel, TiO, thin films were prepared on 316L
stainless steel by sol —gel method. The corrosion resistance and hemocompobility of the 3161 stainless steel
samples were investigated. The effect of anneal temperature on the microstructure of TiO, were characterized
by X-ray diffraction (XRD) and scanning electron microscopy (SEM). The corrosion resistance in phosphate
buffered saline (PBS) of the uncoated and coated TiO, films was evaluated by using Tafel polarization. Based
on the contact angle, the effect of anneal temperature on the hydrophile or hydrophobe properties of TiO, films
was studied. The surface energy of TiO, films and the interface tension of thin film and blood were calculated.
The results show that the TiO, film annealed at 400 C and 500 C has anatase phase, and mirror surface mor-
phology. The contact angle is 76. 9° and 80. 1°, and the measured corrosion current is 4. 04 pA/cm’® and
6.33 pA/cm’, respectively, for the TiO, films annealed 400 C and 500 ‘C. The interface tension between the
anatase Ti0, films and blood is lower than 3161 stainless steel. TiO, films with anatase phase have good cor-
rosion resistance and hemocompobility.
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Tablel Chemical composition of the PBS simulated body

solution
Chemicals NaCl KCl KH,PO, Na, HPO,
Concentration/(g +« L") 8 0.20 0.24 1. 44
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Fig.1 XRD patterns of the TiO, powders annealed at

different temperature
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Table 2 Contact angles of the films with various liquids
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Table 3 Surface energy parameters of the samples

Materials  v,/(mJ » m™®) y!/(mJ + m™®) ¥*/(m] » m™*)

3161 SS 21.10 17. 86 3.24
TiO, (400 C) 27.98 12.27 15.71
TiO, (500 C) 39.10 25.43 13.67
TiO, (600 C) 16. 80 14. 39 2.41

Contact angle/ (%)
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Table 4 Polar, dispersion parts of blood components

Materials
Distilled Water Glycol
3161 SS 96.3+0. 22 74.27+0.11
TiO, (400 C) 76.9+0.07 59.941.06
TiO, (500 C) 80.140. 31 63.440. 89
TiO, (600 C) 102.1£0.00 82.5+2.64

Yie /(m] +m™) . /(m] + m?)

Blood'**) 11. 20 36. 30
Fibrinogen®*! 24.70 40. 30
Albumint' 31.38 33.62
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