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Erosion Corrosion Behavior of Si-DLC Film
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Abstract

diamond-like carbon ( Si-DLC ) films were deposited on the surface of 2024 aluminum alloy by plasma-enhanced

To improve the corrosion resistance of 2024 aluminum alloy in Clflowing seawater, silicon-doped

chemical vapor deposition. The surface morphology and corrosion resistance of aluminum alloy and Si-DLC film
scoured for different time in the flowing seawater environment were studied by scanning electron microscopy and
electrochemical workstation, and the related corrosion mechanism was discussed. The results show that the
aluminum alloy without deposition of Si-DLC has serious corrosion during the scouring process, while the sample
deposited with Si-DLC film has no serious corrosion, and a small number of cracks have occurred in the film. At the
same time, the silicon oxide protective aluminum alloy is formed. In this experiment, the corrosion resistance of
2024 aluminum alloy deposited with Si-DLC film is significantly better than that of 2024 aluminum alloy.
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Tab. 2 Chemical compositions of simulated seawater in erosion-

corrosion experiments/%
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Fig. 3 The surface morphology of 2024 aluminum alloy
(a) scouring 6 h (b) scouring 46 h (c) scouring 120 h
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Fig. 4 Scanning electron microscope morphology of 2024 aluminum alloy after scouring for different time. (a) 6 h, (b) 46 h, (c) 120 h
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Fig. 5 Electrochemical impedance spectra of 2024 aluminum alloy after scouring for different times. (a) Nyquist impedance spec-

troscopy, (b) enlarged view of high frequency area, (c) impendence module
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Fig. 6 Atomic force morphology of Si-DLC film
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Fig. 11  Surface morphology of Si-DLC film. (a) scouring 6 h, (b) scouring 24 h, (c) scouring 46 h, (d) scouring 120 h
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Fig. 12 Scanning electron microscopy morphology of Si-DLC film after scouring for different time. (a) 6 h, (b) 24 h, (c) 46 h, (d) 120 h,

(e) EDS results at 1 position, (f) EDS results at 2 positions
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Fig. 15 Impedance module of 2024 aluminum alloy and Si-DLC film after scouring for different time. (a) 0 h, (b) 6 h, (c) 24 h,
(d)46h,(e) 76 h, () 120 h
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