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Erosion Wear Behavior of WC-12Co Coatings Prepared by APS
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ABSTRACT: To study the erosion wear resistance of WC-12Co composite coatings. in this paper, WC-12Co composite coat-
ings was prepared on Q235 steel substrate by atmospheric plasma spraying (APS) method. The microstructure, phase composi-
tion and erosion wear behavior of the obtained coatings were studied by using a variety of analytical techniques, such as XRD,
SEM, EDS and self-made dry sand erosion wear tester. The mechanical properties of the coating were characterized by the Viv-
torinox microhardness tester. showed that the coatings was mainly composed of WC, and a small amount of W,C, CosW;C and
CogW4C phase. The coatings was about 300 um thick,the bonding coatings was about 50 um thick, and the cross-sectional mi-
crohardness was 1169HV ¢s at a load of 0.5 N. The maximum mass loss of the coating is 0.4788 mg/g at 60 degrees, and the
minimum mass loss of the coating is about 0.3696 mg/g at 30 degrees. the wear loss firstly increase then decrease with the
growth of the erosion angle, and amounted to the maximum value when the erosion angle was 60°. The coatings mainly sub-
jected to plastic wear at the small angle (30°) while it subjected to brittle one at the large angle (90°).
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Fig.1 Micro-structure of WC-12Co powder
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Tab.1 Chemical composition of WC-Co wt%
Material Co C Fe w
WC-12Co 12.1 5.5 1.0 81.4
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FH R EIE S . R E WA e SR FH S = BRU-
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Tab.2 Parameters of grit-blasting and spraying

Process Parameters Values

Air pressure/MPa 0.7

Grit-blasting Blasting distance/mm 200
Blasting angle/(°) 90

Current/A 350

Spray distance/mm 110
APS Gun traverse speed/(mm-s™") 60
Powder feeder rate/(g-min™") 60

Argon volume flow/(L-h™") 2500

Hydrogen volume flow/(L-h™") 100
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Fig.2 Schematic diagram of erosion tester
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Fig.3 XRD patterns of WC-12Co powder
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Fig.4 XRD patterns of WC-12Co coating
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Fig.5 Cross-sectional SEM images of coating and elements
distribution of the corresponding position
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Fig.6 Cross-sectional SEM images of WC-12Co coating and
EDS analysis
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Fig.7 Micro-hardness of cross section
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Fig.8 Erosion rate of WC-12Co composite coating of different
erosion angles
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Fig.9 Erosion-corrosion morphology and EDS analysis of the coating under different impact angles
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