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Sliding wear resistance of
detonation gun sprayed WC-12 % Co coatings

WANG Rurxue, LIU Yang, LI Shu
(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: WC-12% Co coatings were deposited by detonation-gun spraying with nano composite and conventional
powder feedstock. The sliding wear resistance of the coatings was investigated using reciprocating tester under dry
sliding wear conditions. The morphology, microstructure and composition change were analyzed. The results show
that nanostructured coatings have more homogeneous and denser microstructure than their conventional counterparts
under the identical spraying conditions, in spite of more decomposition of carbide in nano composite powders. The
wear resistance of the conventional coatings is better than that of nanostructured coatings in the same microhardness
level, especially at the higher load. The wear mechanism of conventional coatings is microcutting. Concerning nano-
structured WC-Co coatings, the wear is dominated by the plastic deformation under load of 10 N. With increasing
the applied load, nano WC particles as antrwear phase are removed from the coating surface together with the binder
phase. In addition, there is delamination removal at weak interface due to decarburization. The two reasons above

lead to lower wear resistance of nanostructured coatings at the higher load.
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Table 1 Spraying parameters employed for
detonation-gun deposition of WC-12% Co coatings

% 02) : Powder Spray Firing Diameter
) feed rate/ diatance/ frequency/ of barrel/
A C2H») 1
(g*s ) mm Hz mm
(1.0371.13): 1 0.370.9 90 46 25
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Table 2 Microhardness and

wear rates of coatings at two loads

W ear rate/

Code ;8221){;) H Voo (mm? * km” 1)
10N 30 N
PT1 1.03 975.0 0.058 0. 068
PT2  1.06 910.0 0.074 0.086
PT3 113 970.0 0.035 0.049
NMI 103 995.3 0.096 3.4
NM2 106 892.0 0.098 3.2
NM3 113 964.0 - 3.4
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Fig. 1 Crosssection morphologies of sample
sprayed from conventional powders(a) and

WC-12Co nano composite powders(b)
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Fig.2 XRD patterns of
different WC-12% Co coatings

(a) —Sprayed from conventional pow ders;

(b) —Sprayed from nano composite powders
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Fig.3 SEM micrographs of worn surface
of sample at load of 10 N
(a) —PT1; (b) —NM 1
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Fig. 4 SEM micrographs of worn surface of

sample at load of 30 N
(a) —PT1; (b) —NM3
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Fig. 5 SEM micrograph of wear debris of
sample at load of 30 N
(a) —PT2; (b) —NM3
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Fig. 6 EDS analysis of as-sprayed

surface and wear scar
(a) —PT3; (b) —NM2
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