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The solid lubricating and wear-resistant coatings prepared on turbo-engines by thermal spraying technology would not
only reduce the wear rates of the rotor shafts and brushes, but also satisfy the harsh service environment need for the brush
seal parts. This is an advanced NiCoCrAlY/Al,05-10%B4C high temperature solid lubrication wear resistant coating used
in brush seal parts of turbo-engines. The work aims to improve its oxidation resistance property.

The Al,O; and B,C powders were weighted by an electronic balance in according to certain chemical composition
and then mixed with some water and bonding. The mixture was made into spherical particles of 45-125 um by spraying
granulation. Then, a dense nickel layer was coated on the surface of Al,05-B4C mixed particles by high pressure hydrogen
reduction nickel plating. At last, the nickel layer on the surface of Al,05-B4,C mixed particles was alloyed by Co, Cr, AL, Y
through solid state alloying under H, atmosphere at 950 ‘C for 8 h. The chemical compositions of the NiCoCrAlY/Al,03-
10%B4C composite powder were Ni : Co : Cr: Al : Y : Al,O3 : B,C=37 : 1.25 : 8.75 : 2.75 : 0.25 : 40 : 10.

Nickel base superalloy of 40 mmx30 mmx3 mm was used to the coating matrix. The surface of the nickel base
superalloy was cleaned with acetone before spraying. The composite coating was deposited on the Nickel base superalloy
with Jp-5000 supersonic flame spraying equipment by high velocity oxyfuel spraying (HVOF). The spraying parameters
were as follows: the flow of aviation kerosene was 21 L/h; the flow of oxygen was 50 m’/h; the spraying distance was 350
mm; the rate of powder feeding was 30-40 g/min. The microstructure and phase composition of powder and coating were
investigated by SEM and XRD. The oxidation property of coating was characterized by muftle furnace.

Al,05-B,C composite particles was coated by NiCoCrAlY alloy of 2~3 um. The HVOF sprayed NiCoCrAlY/Al,Os-
10%B4C coatings exhibited compact structure and the porosity was only 0.45%+0.05%. It exhibited excellent adhesion between
the coating and the matrix. The main phases of the coating and powder were all Ni solid solution, a-Al,O; phase and B,C phase.
Compared with the X-ray diffraction of powder, the peak intensity of X-ray diffraction of the coating decreased to some extent.
A continuous gray filmof 1-3 pm formed on the coating surface after oxidation at 850 ‘C for 96 h. According to the EDX
analysis on the gray film, the main elements of the film were Ni, Al and Cr, which showed that the gray film consisted of oxides
of Ni, Al and Cr. Oxidation kinetics curve of the coating at 850 ‘C was divided into two stages. The coating was oxidized
rapidly in the initial stage of oxidation and the oxide film with main composition of NiO, Al,0;and Cr,0; was formed on the
coating surface. Then, the stable oxidation stage was appeared in the final stage of oxidation. In this stage, the rate of the
oxidation process of the coating was determined by diffusion velocity of O in the oxidation film. The coating exhibitss excellent
oxidation resistance property and it can be used in oxidation environment at 850 C.

KEY WORDS: HVOF; NiCoCrAlY/Al,0;-B4C coatings; microstructure; oxidation; nickel base superalloy; coated
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Fig.1 SEM morphologies of NiCoCrAlY/Al,0;-10 %B4C composite powder: a) surface; b) cross-section
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Fig.2 Cross-sectional SEM morphologies of NiCoCrAlY/Al,05-10 %B4C composite coating
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