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ABSTRACT: N-doped surface modification was carried out on the surface of intrinsic hydrogen free amorphous carbon

coating, and the evolution law of its friction properties and seawater corrosion behavior was studied, which provided a new idea

for the application of marine protective amorphous carbon coating. Amorphous carbon coating was prepared by DC magnetron

sputtering on solid graphite target, and n-doped surface modification was carried out on the top layer. Change the Ar/N, gas flow

ratio to control the N content in the top layer, adjust the deposition time and control the coating thickness. SEM was used to

characterize the coating thickness and cross-section morphology, XPS and Raman spectra were used to characterize the

N-doping content and carbon bond structure of the coating, respectively. The mechanical properties and dynamic friction

coefficient of the coating were measured by continuous stiffness mode nano indentation instrument and ball disc friction tester.

Gamry electrochemical workstation with three electrode system was used to measure the electrochemical properties of the

coating, such as potentiodynamic polarization curve and electrochemical AC impedance spectroscopy.

KEY WORDS: amorphous carbon; friction; corrosion; magnetron sputtering; nitrogen doping; surface modification
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Tab.1 Deposition parameters of the nitrogen doped
surface modification layer

Sample Power/kW Bias/V Ar/(L-min") No/(L-min"") Time/min

N-0 1.2 -200 100 0 10
N-1 1.2 -200 80 20 6
N-2 1.2 -200 65 35 5
N-3 1.2 -200 50 50 5
N-4 1.2 -200 20 80 4
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Fig.1 SEM cross section morphology of a-C coatings with different N content on the surface
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Fig.3 Raman spectrum of N-doped modified a-C coatings
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Tab.2 Summary of the mechanical properties of the coatings

3

Sample H/GPa E/GPa H/E % /GPa
N-0 8.93 167.28 0.053 0.025
N-1 9.83 175.22 0.056 0.031
N-2 10.35 210.06 0.049 0.025
N-3 11.71 284.28 0.041 0.020
N-4 9.20 173.87 0.053 0.026
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Fig.6 Nyquist diagram and Bode diagram of all the coatings and 316L in 3.5wt.% NaCl
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