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Tribological Behavior of Two Types of WC—based Coatings at 600 ‘C
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Abstract: WC-17Co and WC-(W,Cr), C—Ni coatings were prepared by high velocity oxy—fuel (HVOF) spraying.
The thermal shock resistance of the coatings under rapidly alternate high and low temperatures was measured. More-
over, the friction and wear behavior of the coatings sliding against Si; N, ball up to 600 C was investigated using a
SRV friction and wear tester. Results show that the thermal shock resistance of WC-(W,Cr),C—Ni coating is
far superior to that of WC-17Co coating. WC-17Co coating has lower wear rate, however, severe cracks ap-
pear in the coating and largely decrease its hardness owing to serious oxidization, which show that this coating
can not be used as wear resistant material above 400 ‘C. Though WC-(W,Cr),C~Ni coating possesses larger
wear rate, it still show the feature of “mild wear” over the whole temperature range. Moreover, the high temperature
oxidization resistance and thermal shock resistance of WC~(W,Cr), C—Ni coating are superior; thus it is very suitable
for wear resistant material at high temperature or over a wide temperature range.
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Table 1 Parameters for HVOF spraying

Parameters Value
Oxygen flow/(m* « h™") 16. 8
Natural gas flow/(m® « h™) 7.8
Air flow/(m® « h™") 24.5
Powder feed rate/(g * min™") 25
Gun speed/(mm ¢+ s7") 800
Spraying distance/cm 25
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Fig. 1 XRD patterns of WC-17Co and WC—-(W,Cr),C~Ni coating before and after sliding tests at different temperatures
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Fig. 2 Photographs of WC-17Co and WC-(W,Cr),C~Ni coatings before and after thermal shock process
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Fig. 6 Cross—section SEM Micrographs of WC-(W,Cr), C—Ni coating after sliding tests at 20 C (a) and 200 C (b)
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Fig. 7 SEM images of worn surface of WC~-17Co coating (a) and WC—(W,Cr),C—Ni coating (b) after sliding tests
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