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Corrosion Resistance of Nanocomposite TiC/a-C : H Film
Deposited on Stainless Steel

ZHOU Shengguo, LIU Long, WANG Yuechen, LLIU Zhengbing, MA Liqiu

(School of Material Science and Engineering, Jiangxi University of Science and Technology., Ganzhou 341000)

Abstract Nanocomposite TiC/a-C ¢ H film was synthesized on 304 stainless steel by DC reactive magnetron
sputtering technology. The influence of TiC/a-C : H film on the corrosion resistance of stainless steel has been stu-
died. The observation of scanning electron microscopy (SEM) and atomic force microscopy (AFM) photographs show
that TiC/a-C ¢ H film is continuous, smooth and compact. The structure of the film determined by Raman and XRD
presents nanocrystallites/amorphous microstructure which has TiC nano-particles in the amorphous carbon matrix.
The wettability of the film and 304 stainless steel were examined by the contact angle measurement. The results show
that the hydrophobicity of 304 stainless steel coated TiC/a-C : H film is obviously improved, whose water-contact an-
gle increases to 98° from 77°, The results of electrochemical corrosion tests indicate that TiC/a-C : H film prepared by
the DC reactive magnetron sputtering technology has better corrosion-resistance performance compared to 304 stainless
steel. The free corrosion potential in 3. 5 wt% NaCl solution is —0.09 V and the corrosion current density is 2. 43 X

107® A+ cm ™. The corrosion performance is prior to that of the sample uncoated TiC/a-C : H film.
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Table 1  Electrochemical parameters of 304 stainless steel
coated and uncoated TiC/a-C : H
Sample Eo./V Tow/(A « cm™?)
304 stainless steel —0. 34 22.7 X107¢
TiC/a-C : H coated —0.09 2.43X107°8

o

Note: E.or — free corrosion potential; I, — corrosion current density
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