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ABSTRACT

High-temperature ceramics start to be used more widely as o protective layer for several components in aeronautical and

energy co-generation industries. Over the years, the development of high-temperature ceramic coatings, are using a wide

pallet of rare earth oxides as dopants for tailored properties and better thermal stability. Metallic components used for

high-temperature applications usually are alloys of nickel or cobalt and iron. Over 500°C, the oxide formed on the top

surface of this alloys is not sufficiently protective, coupled with other environmental conditions of exploitation that can lead

to a disastrous failure. High-temperature ceramic coatings doped with rare earth oxides promote to improve the coating

adherence especially under thermal-cycling conditions, erosion resistance, and good sliding performances in a

tribological system and reduce the use of CRMs.

AIM
In this research work, have been evaluated the tribo-mechanical performances of rare earth oxides doped zirconia

coatings on of nimonic, tantalum, and zirconium substrates. Preliminary results on tribo-mechanical performances, erosion

resistance in the dust and sand wind tunnel are reported and discussed.
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Scratch test: Rockwell indenter

Hardness (Rockwell) Indentation force 3N and 5N

Erosion wind tunnel testing (INCAS, RO)

Ambient temperature
Testing condition

Wind Speed 5, 10, 20 m/s

Erosive particles , Alumina 150 μm, impact angle 45°Duration 60 minutes

The EB-PVD coatings consisting in 4

layers architecture deposited on Nimonic

90, Zirconium and Tantalum substrate

samples (50x30x3 mm) arranged as

follows: NiCrAlY bonding layer with

448,9 nm thickness, YSZ with 1,770 µm

layer thickness, LZO layer thickness 4,543

µm and GZO with a layer thickness of

4,658 µm. The total thickness of the

deposit is around 11.50 µm.

EB-PVD thin film coating 

equipment (Torr Inc 

USA), at INCD-IMNR

Ni90+TBC
Zr+TBC Ta+TBC

The EB-PVD coatings consisting in 4 layers architecture deposited on Nimonic 90, Zirconium and Tantalum substrate samples were studied from tribo-

mechanical performances point of view. Zirconium as substrate demonstrate the best performances according to tribo-mechanical investigated properties.
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