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Tribological Property of TiN, TiCN and CrN Coatings in Seawater
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Abstract: To improve the tribological performance of sea frictional components, TiN, TiCN and CrN coat-
ings, were used for surface protection of the components. The coatings were prepared by arc ion plating. Scan-
ning electron microscopy (SEM), energy dispersive X-ray analysis (EDS) and X-ray diffraction (XRD) were
used to characterize their structure. Hardness and adhesion force were tested by nanoindentation and scratch
tester, respectively. The friction and wear properties of coatings were investigated by ball-on—disk tribome-
ter. The results show that the friction coefficients of CrN coatings in seawater are lower than others. The TiN
and TiCN coatings are worn out. The depth of wear track for CrN coating was about 1. 5 pm in seawater,
which indicates the better wear resistance for CrN than that of TiN and TiCN in seawater. The wear rate of
the CrN coating in seawater is lower than that in water, which indicates the wear—loss related to corrosion is
not as much as wear—loss decreased by lower friction. This means that mechanical wear dominates the wear

mechanism in seawater.
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Table 1 Chemical composition of artificial seawater

Component ~ NaCl Na,SO, MgCl, CaCl, SrCl,

Concentration/

(gL

24.53 4.09 5.20 1.16 0.025

Component KClI NaHCO; KBr H;BO; NaF

Concentration/

( = 0.695 0.201 0.101 0.027 0.003
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