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Wear and Corrosion Resistance of WC-Co and WC-CoCr Coatings Manufactured by
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Abstract: WC-Co and WC-CoCr coatings were manufactured on 30CrMnSiNi2A by laser melting deposition. The
phase composition, microstructure, mechanical properties and corrosion resistance of coatings were analyzed by X-ray
diffraction (XRD) , scanning electron microscopy (SEM) , energy dispersive spectrometer (EDS) , hardness tester,
tribometer and electrochemical workstation. The results indicate that M;W.,C (M=Co, Fe) phase is precipitated in
both of WC-Co and WC-CoCr coatings, where the former is dendritic and the latter is network. WC-CoCr coating
exhibits the satisfied wear and corrosion resistance. The main reason is that the compact coating and network-like
MW ,C can effectively inhibit dislocation movement, and Cr addition enables the formation of a dense Cr,O,-containing
passive film during the electrochemical corrosion.
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Tab.l Chemical composition of 30CrMnSiNi2A steel substrate
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C Si Mn S P Cr Ni Fe
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KA

0.34 1.20 1.30 0.020  0.020 1.20 1.80
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Tab.2 Chemical composition of WC-Co and WC-CoCr powders
%

PN Wy
Co Cr w
WC-Co 11.88 0 88.12
WC-CoCr 9.74 3.89 86.37
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Fig.1 XRD patterns of WC-Co and WC-CoCr Coatings
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Tab.3 Chemical compositions of coatings on two coatings at

different positions %
o Lo
Fe W Co Cr
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Fig.2 Cross-sectional morphologies of coatings
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Fig.4 Friction coefficient curves and wear rates of two coatings
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Fig.6 Worn morphologies of WC-Co and WC-CoCr counterparts
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Tab.4 Chemical compositions of counterparts at different posi-

tions %
Iy
[X 4l
jﬁ/ﬁ Fe w O C 7r
1 15.41 7.62 27.67 9.71 39.59
2 7.49 3.55 29.04 9.93 49.99
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Fig.7 Potentiodynamic polarization curves and Nyquist plot

of coatings
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Fig.8 Bode plot of WC-Co and WC-CoCr coatings
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Tab.5 Equivalent circuit parameters for impedance spectra of WC-Co and WC-CoCr coatings

B4 R,/ (Q-cm?) Yo/ (X107 % s em 9 " R,/ (Q-cm?) Yo/ (X107 *Q s em %) n, R,/ (Q-cm?)
WC-Co 6.7 4.8 0.8 147.7 282.5 0.8 40
WC-CoCr 10 1.2 0.4 13.1 1.1 0.8 655.9
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Fig.9 XPS spectra of WC-Co coating
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Fig.10 XPS spectra of WC-CoCr coating
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