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Table 1 Deposition parameters of Ti-doped carbon-based coatings

Sample I/A  PJkW /A  PJ/kW d/mm  t/min
1 3 1.58 0.35 0.12 230 60
2 3 1.65 0.5 0.18 230 55
3 3 1.66 0.7 0.25 230 50
4 3 1.64 0.9 0.33 230 50

Note: [-C target current, P.-C target power, [.-Ti target current,

P_-Ti target power, d-target substrate distance, ¢-coating time
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Fig.1 Surface SEM images of Ti-doped carbon-based coatings deposited under different Ti target currents: (a) 0.35A, (b) 0.5A,(c) 0.7A, and (d) 0.9A
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Fig.2 Cross-sectional SEM images of Ti-doped carbon-based coatings deposited under different Ti target currents: (a) 0.35 A, (b) 0.5 A, (¢) 0.7 A,

and (d) 0.9 A
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Table 2 Testing results of structure and properties of Ti-doped carbon-based coatings
) Deposition rate/ . Corrosion current ) )
Sample Thickness/pm . Ti content/at% R /nm ) B Corrosion potential/V
nm-min density/A-cm
1 1.10 18 1.16 12.0 1.661x10* -0.22
2 1.21 22 2.32 3.8 7.505x10° -0.30
3 1.25 25 8.20 4.5 3.279x10° -0.28
4 1.51 30 5.57 4.5 1.408x107 -0.18
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Fig.3 AFM images (a—d) and cross-sectional profile diagrams (e) of Ti-doped carbon-based coatings deposited under different Ti target currents:

(a) 0.35A, (b) 0.5 A, (¢) 0.7 A, and (d) 0.9 A
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Fig.4 Raman spectra (a) and bimodal fitting results (b) of Ti-doped carbon-based coatings under different Ti target currents
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Fig.5 HRTEM images of Ti-doped carbon-based coating: (a) near the Si substrate and (b) working layer
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Fig.7 Schematic diagram of carbon-based coating structure and conduction mechanism with different Ti doping amounts
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Effect of Ti Doping Amount on Deposition Behavior, Electrical Conductivity and

Corrosion Resistance of Carbon-Based Coatings

Wang Lan, Yang Chao, Jiang Bailing, Sun Tianyu, Li Jiatong, Dong Dan, Hao Juan

(School of Materials Science and Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: The electrical conductivity and corrosion resistance of the amorphous carbon-based coating were improved by doping an appropriate

amount of Ti nanocrystals. The magnetron sputtering system and the self-developed high-frequency oscillating pulsed electric field were used to

prepare several groups of carbon-based coatings with different Ti doping amounts. The effect of Ti nanocrystal addition on the electrical

conductivity and corrosion resistance of amorphous carbon-based coatings was studied. The results show that with increasing the Ti target current

from 0.35 A to 0.7 A, the Ti doping amount in the coating is increased with the Ti content reaching 8.20at%, and the carbon-based coating changes

from amorphous structure to Ti nanocrystalline/amorphous carbon composite structure. In addition, appropriate doping of Ti is beneficial to

improve the density, electrical conductivity, hydrophobicity and corrosion resistance of the coating. When the Ti target current is set as 0.7 A, the

sheet resistance of the coating reaches its minimum value of 4.5 /0. When the Ti target current is increased to 0.9 A, the water contact angle of

the coating achieves its maximum value of 97.75°, while the corrosion current density decreases to its minimum value of 1.408x107 A-cm™.

Key words: magnetron sputtering; carbon coating; Ti nanocrystals; conductivity; corrosion resistance
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