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Effects of Submicron WC Particles Addition on Wear Performances of HVOF
Sprayed WC-Co Coatings
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Abstract: The coatings composed of WC, WC-12Co and WC—-CO were perpared on 304 stainless steel by
HVOF. The effect of the addition of submicron—sized WC particles on the phase composition, microhardness
and wear resistance of high velocity oxy—fuel sprayed WC-12Co coatings was investigated. The results show
that the addition of 5% submicron-sized WC particles bring about 16. 3% increase in microhardness, and the
wear resistance is enhanced by 13. 8% decrease in wear rate from 6. 09X 10 "mm®/Nm to 5. 15X 10 "mm?®/
Nm. The XRD results show that the coatings are mainly composed of WC phase with a little W, C phase, the
addition of submicron-sized WC does not induce the large production of deleterious phases. The strengthening
effect attaining at the interface of the splats and the pore of the coating by the addition of the submicron—sized
WC particles is also elucidated. Based on the binding properties of splats and the wear failure characteristics of
the coating, the strengthening model is built to research the interface of the submicron-sized WC particles re-
inforce WC-Co splats.
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Table 1 HVOF spraying parameters

Parameter Value

Pressure/ MPa 1.05
Oxygen

Flow rate/(L *« min ') 40

Pressure/ MPa 0.56
Fuel gas

Flow rate/(L *« min ") 38
Powder carrier Pressure/MPa 0.96
gas Flow rate/(L » min~ ') 30

Pressure/ MPa 0.62
Compressed air

Flow rate/(L « min™ ") 50
Spray distance/mm 200
Rate of powder/(g + min ') 38
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Fig. 1 Schematic depiction showing the area used for cal-

culating the wear volume loss for the coating samples af-

ter the reciprocating wear test
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posite coating with the cotent of 5% submicron WC
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Fig. 4 Hardness of the coatings (a) without submicrion —

sized WC, (b) with the content of 5% submicron—sized WC
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Fig. 5 Wear rates of the coatings for the reciprocating wear

test (a) WC-Co coating (b) composite coating
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(a) WC-Co coating (b) WC-Co/5% WC composite coating

(c) WC-Co coating (d) WC-Co/5% WC composite coating
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Fig. 6 Topographical worn morphologies of the coatings after the wear test

(a) WC-Co coating (b) WC-Co/5% WC composite coating
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Fig. 7 Cross—sectional morphology of the coatings after the wear test showing peeling—off of individual splats
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(a) WC-Co coating without addition of submicron-sized WC particles
(b) the submicron-sized WC particles reinforced the interface of WC-
Co splats
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Fig. 8 Schematic illustration of the interface of the WC—

Co coating splats
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