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Table 3 HVOF spray parameters for the WC-10C04Cr wear resistant coating
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Surface morphologies of the HVOF sprayed WC-10Co04Cr coating at different magnifications
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Figure 2 OM cross section morphology of the WC-
10Co04Cr wear resitant coating
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Figure 3 SEM cross section morphology of the WC-
10Co04Cr wear resistant coating
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Figure 4 XRD plot analysis of the WC-10Co04Cr wear
resistant coating
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Figure 5 Tensile fracture morphologies of WC-
10C04Cr coating bond strength specimens
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Table 4 Friction coefficients between the Si;N, ball and GH907, the WC-10C04Cr coating
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Table 5 Wear volumes of GH907 superalloy and its WC-10Co4Cr coating
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temperature on the corrosion and wear behavior of

HVOF Sprayed WC-10Co04Cr Coating and Its Fretting
Wear Resistant Properties

YANG Yuchen', WU Jing", YUAN Fuhe
(1. School of Materials Science and Engineering, Shenyang Ligong University, Shenyang 110159, China; 2. AECC
Shenyang Liming Aero-Engine Co. Ltd. ,Shenyang 110043, China)

Abstract: Wear resistant coatings are required to improve the wear resistant properties of many aero-engine components. WC-
Co coatings are widely used for applications below 500 “C as the wear resistant coatings. Nonetheless, conventional WC-12Co
coatings exhibit insufficient corrosion resistance in high-temperature, salt-rich marine environments, leading to premature
failures in marine propulsion engines. the corrosion resistance of conventional tungsten carbide coatings, such as WC-12Co,
exhibit insufficient corrosion resistance in heavy-wet, salt-rich and high temperature marine environments, leading to premature
failures in marine propulsion engines. As the particles in spray flame can achieve flying rates of 600—1 000 m-+s~' during
HVOF spray process, powder particles gain a great impetus as they strike the sprayed surface of a component, resulting in
highly densified and spallation resistant coatings prepared with small porosity, high hardness and tensile bond strength.
Moreover, the surfaces of machined coatings are smooth, which further increase the coating wear resistance. The fine WC
particles and Cr contained in the Co binder amorphous alloy can enhance corrosion resistance of the coatings and increase the
service lives of worn coating components in marine environments. In this study, a high density WC-10Co4Cr wear and
corrosion resistant coating with 0.63% porosity was applied upon GH907 wrought superalloy substrates, using the high
velocity oxygen-fuel spraying process with oxygen and kerosene as spray fuel. Particles deposited onto the coating surface are
fine, with a surface roughness (Ra) value below 2.5 pm. The coating of tungsten carbide-cobalt-chromium powders was
prepared by a spray drying and sintering method. The sharp corners of angular tungsten carbide particles in the powder were
locally solubilized into the melted cobalt alloy during the HVOF spray process, so that the carbide strengthening phase
achieved uniformly dispersion throughout the coating. XRD analysis revealed that the coating primarily consisted of WC and
amorphous cobalt solid solution alloy phases with minor W,C. The sprayed WC-10C04Cr wear and corrosion resistant coating
possesses high tensile bond strength and surface Rockwell hardness values. The friction coefficient of the coating was
decreased by 25% in comparison with GH907 wrought superalloy under the present fretting wear conditions. The averaged
volume loss value of the worn coating specimens was only 15% of that of the GH907 superalloy, measured by contour
measuring instruments. These results indicate that HVOF sprayed WC-10Co4Cr coatings possess excellent fretting wear
resistance, promoting the application of the HVOF sprayed WC-10C04Cr coating technology into metal components of marine
vessel propulsion engines that suffer from failures due to fretting wear and corrosion damages.

Keywords: high velocity oxygen fuel spray; WC-10Co4Cr; wear resistant coating; microstructure ; amorphous phase; Rockwell

hardness;tensile bond strength; fretting wear



