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Friction and wear properties of plasma-sprayed Cr,0,-MoQO, composite coatings at

high temperature
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Abstract

Plasma-sprayed Cr,0,-based coatings containing MoO; were studied to gain a better understanding of the influence
of MoO,; composition in the coatings on their tribological behaviour. A reciprocal type tribo-tester was employed to
examine friction and wear behavior of the specimens at high temperature(450°C). The physical characteristics of worn
surfaces were investigated by scanning electron microscopy and chemical composition of the coating surfaces was
analyzed using a X-ray photoelectron spectrometer. The results showed that friction coefficient of the MoO;-added
coatings were lower than those without MoO; addition. The larger protecting layers were observed at the worn surface
of plasma spray coated specimens with MoO, addition. XPS analysis of the protecting layer indicated that MoO;
composition was dominantly formed at the surface. MoO, composition in the protecting layer appears to be more

favorable in reducing the friction.
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Table 1 Compositions of powders.  (wt%)
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Table 2 Chemical composition of substrate materials

Eomposition (wt%)} C Si T Mni| P S
Boron cast iron | 3.23 1 2.07 { 0.70 | 0.16 | 0.08
SS 4] <03} - |<1.6]<0.05/<0.05
Composition (Wt%)| Cr | Cu | B Fe )
Boron cast iron | 0.19 { 0.24 {0.065| bal
SS 41 - - -1 -
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Table 3 The plasma spraying parameters used in this study

Cr,0;, Cry0,
with MoO, 43NS |
nozzle 430
Primary gas
{Ar, psi) 75 75
Secondary gas
(H., psi) 20 20
Power
Amperage(A) S00




Voltage(V) 75
Spray
distance(mm) 80 120
Gun traverse 3000 4000
rate(mm/min)
Pass 6 1
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Fig. 1 Schematic diagram of the high frequency friction
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Fig.2 Cross-sectional SEM images of the Cr,0,-MoO,

coated discs; (a) CrO, (b) CrMOS, (¢) CrMOI10,
(d) CrMO15 and (e) CrMO20
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Fig. 3 Porosity values of the plasma splay-coated discs
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Fig. 4 Vickers microhardness values of plasma spray-

coated discs
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g. 5 Coefficient of friction vs. number of cycles for

self-mated Cr,0,-MoQ, coatings
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Fig. 6 SEM images of the womn surface of the discs; (a)
CrO and (b) CrMO20 from self-mated tests; a)
CrO and (b) CrMO20 from self-mated tests
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Fig. 7 Cr2p X-ray photoelectron spectra- of the worn

surface tested of CrO specimen
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Fig. 8 X-ray photoelectron spectra of the worn
surface.;(a) Cr2p and (b) Mo3d of CrMO20
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