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Dynamic and isothermal oxidation behaviour of HIPIMS deposited Mo-W doped
carbon-based coating
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Wear resistant, low friction and thermally stable tribological coatings are in high

demand for enhancing the overall tribological performance of the moving engine

parts. A very essential characteristic of such coatings is to retain their stability at high

temperature in both dry and lubricated conditions. The current research addressed

the development ofMo-W doped carbon-based coatings deposited by combined

HIPIMS and UBM technique and their performancein dry atmosphere at high

temperature. Thermo gravimetric tests were carried out on three coatings with

different metal concentrations (10.5%,17.8% and 20%) in order to study the dynamic

oxidation behaviour upto 1000°C. Inthe same experiment, astandard PACVD

deposited hydrogenated DLC coating was used as a benchmark. The Mo-W doped

carbon-based coatings showed relatively high thermal stability (first evidence of

oxidation at ~500°C), whereas the hydrogenated DLC coating deteriorated the

protection properties after 380°C. Based on this behaviour, the Mo-W doped

carbon-based coatings were further subjected to isothermal oxidation tests from

400°C – 800°C depicting the initial stages of oxidation. The phase composition of

oxidised samples was examined using XRD, EDX and Raman spectroscopy. The

XRD and EDX analyses revealed that the coating with high metal content (20%)

initiated oxidation at 400°C, whereas the other coatings showed the beginning of

oxidation at 500°C. The stainless steel substrate was exposed for all coatings when

heated to 600°C.The metal carbides (CrxCy) were formed due to internal diffusion

with further rise in temperature (800°C). The prominent D and G phonon bands were

observedup to 700°C forthe coating with lower metal content (10.5%) due to

availability of free carbon in the coating. However, the ID/IG ratio was reduced at high

temperature indicating a change in the bonding structure of graphitic phase. The

coatings with higher metal content (17.8% and 20%) showed the graphitic bands upto

500°C but they disappeared with further rise in temperature indicating the

transformation to metal oxide phases.
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