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Wear Corrosion Resistance of CrSiN/SiN Nano-multilayer Coatings Deposited on TC4
Titanium Alloy in 3.5%NaCl Solution
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Abstract: In order to study the corrosion resistance and corrosion wear mechanism of nano-multilayer coatings, CrSiN/SiN
nano- multilayer coatings with different modulation periods were deposited on the titanium alloy surface by ion source assisted
magnetron sputtering. The microstructure, corrosion wear track morphology and surface element distribution were
characterized with SEM and EDS. The adhesion, hardness, elastic modulus and toughness were measured with scratch tester,
nano indentation measurement and Vickers indentation tester. Besides, the electrochemical workstation and pin on disc wear
tester were used to measure the corrosion resistance. The results show that coatings with modulation period of 90 nm and 360 nm
have the positive performance, and the corrosion current density is 1.31x107A-cm™ and 1.20x107A-cm™, respectively.
Additionally, the coating with 45 nm modulation period owns the maximum hardness (22.5+0.6) GPa and elastic modulus
(226.4+6.3) GPa. Moreover, the corrosive wear rate of the coating is the lowest, 9.67 X107 mm’-N'-m™". Nano-multilayer
coatings significantly improve the corrosion resistance and corrosion wear resistance of TC4 titanium alloy.
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Fig.1 Cross sectional SEM images of nano-multilayer coatings with different modulation periods
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Fig.2 Hardness, elastic modulus, fracture toughness of nano-
multilayer coatings with different modulation periods
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Fig.3 Surface indentation morphologies of nano-multilayer coatings with different modulation periods
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Fig.4 Polarization curves of nano-multilayer coatings with
different modulation periods in 3.5%NaCl solution
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Fig.7 SEM images of wear track on nano-multilayer coatings with different modulation periods in 3.5%NaCl solution
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