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Fig. 1 SEM images of coatings: (a), (b) Untreated, matrix; (c), (d) 600 “C, in air, coating; (e), (f) 600 C, in Ar, coating
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Fig. 2 Bonding strength of coatings and matrix
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Fig. 3 XRD patterns of coatings: (a) 600 C, in air, coating;
(b) Untreated, matrix; (c) 600 C, in Ar, coating
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Fig. 4 Micro-hardness distribution of coatings and matrix
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Fig. 5 Micro-hardness test graphs of coatings: (a) 600 C, in
air; (b) 600 C, in Ar
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Fig. 6 Wear mass loss of coatings and matrix
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Fig. 7 Friction coefficient curves of coatings and matrix
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Fig. 8 Worn morphologies of coatings and matrix: (a)
Untreated, matrix; (b) 600 ‘C, in Ar, coating; (c) 600 °C, in air,
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Fig. 9 Erosion wear mass loss of coatings and matrix
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Fig. 10 Erosion morphologies of coatings: (a) 600 C, in air;
(b) 600 C, in Ar
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Effect of high temperature and oxidation on
microstructure and properties of WC-10Co04Cr coatings

WU Yan-ming' 2, ZHAO Jian"?, CHEN Xiao-ming"? FU Li** MAO Peng-zhan**, ZHOU Xia-liang™*

(1. Standard and Quality Control Research Institute, Hangzhou 310012, China;
2. Zhejiang Key Laboratory of Surface Engineering Technology for Water Conservancy and
Hydropower Equipment, Hangzhou 310012, China;
3. Hydraulic Machinery and Remanufacturing Technology Engineering Laboratory of Zhejiang Province,
Hangzhou 310012, China;
4. Hangzhou Mechanical Research Institute, Hangzhou 310012, China)

Abstract: The effects of temperature and oxidation on the microstructure, microhardness, binding strength, wear
resistance, corrosion wear resistance of high velocity sprayed WC-10Co4Cr coatings were investigated by using X-ray
diffraction (XRD), scanning electron microscopy (SEM), microhardness measurement, wear testing machine and wear
corrosion testing machine. The results show that the coatings are high temperature oxidized obviously after heat treatment
at 600 °C in air. WC, Co, Cr content are reduced and converted into CoWQy, Cr,0s, C4sWOg, and so on, the porosity of
coatings increases significantly, the bonding strength reduces. Although the microhardness value of the coatings increases,
but the wear resistance and corrosion wear resistance reduce significantly. The coatings is only subjected at high
temperature of 600 ‘C in Ar, the microstructures of the coatings do not change obviously, the microhardness is improved
by large margin and distributes more uniformly, the wear resistance and corrosion wear resistance are improved by large
margin.

Key words: WC-10Co4Cr coatings; high temperature; oxidation; microstructure; properties
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