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Abrasive wear behavior of WC-Co coating deposited by
high velocity oxygen flame process
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Abstract: WC-12Co coating was deposited on the 16Mn steel by high velocity oxygen flame (HVOF) process. The
mechanical performances, especially, the abrasive wear behavior, of WC-12Co coating were investigated. The results
show that the hardness and porosity of the coating are (1341.0+134.3) HV and 0.21%+0.04%, respectively. The wear
rate of the WC-12Co coating increases with increasing the hardness, the size and the employed loadings of the abrasives.
The abrasive wear mechanism of the WC-12Co coating is mainly abrasion wear and the wear rate is low when the
hardness of the abrasive is lower than that of the coating. However, the wear mechanism of the WC-12Co coating is
mainly micro-cutting and the wear rate is very high when the hardness of the abrasive is higher than that of the coating.
In addition, compared to the 16Mn steel, the relative abrasive wear resistance of the WC-12Co varies with the change of
hardness of the abrasives.
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Table 1 Spraying parameters of WC-12Co coating

Kerosene  Oxygen Carrier Spraying
Feed rate/ )
flux/ flux/ - gas flux/  distance/
-1 3.1 (g'min ) -1
(Lh) (m™h) (L'min ") mm
26.5 59.5 75 10.5 326

WEEZ N 035 mme 4 T B, FEmR
TR H RO, I 456 H i 2 SR J i g U875
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.
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Table 2 Test conditions of abrasive wear

Group No. Abrasive Size of abrasives/um Loading/N

1 Si0, 380~830 25, 50, 100, 200
380~830, 212~380,
2 Si0, 100
75~150, 45
3 SiC 380~830 100
WC-12Co #RIZMHERASR IR N R=3 /ifi.

h TN it 2 T REDRE 55 A ()6 S 38 45 SR iy ok 1) 52
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BAEE I EAE N 178 mm, FREAHEE R 7042, 7EHH5
BEFRIT, BT RF AR AR DN, ORI EARAAR,
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SETRACTE(SIONE A B R, #5525 R I SiC BRI IR
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Fig. 1 Morphologies and EDS spectra of SiO, ((a), (b)) and SiC ((c), (d))
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Fig. 2 XRD patterns of WC-12Co powder and coating

Fig. 3 Cross-sectional SEM image of WC-12Co coating: (a)
Low magnification; (b) High magnification
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Fig. 4 Volume wear loss of WC-12Co coating under different

loads
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Fig. 5 Photos and SEM images of WC-12Co coatings worn surface under different loads: (a), (c) 25 N; (b), (d) 200 N
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Fig. 6 Volume wear loss of WC-12Co under abrasives with

different sizes
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Fig. 7 Photos and SEM images of WC-12Co coatings worn surface under abrasives with different sizes: (a), (c) 45 pum; (b), (d)
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Fig. 8 Schematic diagram of effect of abrasives size on worn scar length of scar sample
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Fig. 10 Morphologies of worn surfaces of WC-12Co coatings under SiO, ((a), (¢), (¢)) and SiC ((b), (d), (f)) abrasives
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Fig. 11 Schematic diagram of wear mechanism of WC-12Co coating under different abrasives: (a) SiO,; (b) SiC
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