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Comparison on Tribological Properties between Cu Coating and

Ni — P Coating on P110 Oil Tube Steel Substrate
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( School of Aeronautics Northwestern Polytechnical University Xi‘an 710072  China)

Abstract: Cu and Ni — P coatings on the P110 steel”s substrate were deposited. The tribological properties of P110

substrate Cu coating and Ni — P coating were comparatively investigated. The morphologies of the wear scar were analyzed

by using scanning electron microscopy energy dispersive spectroscopy and scanning tunneling microscopy and the wearing

mechanism was discussed. The results show that the wear resistance of the two kinds of coatings was significantly improved

as compared to that of P110 substrate. The wear resistance of Ni — P coating was better than that of Cu coating. The flaking

pit was observed on the wear scar of P110 substrate and the wear mechanisms were delamination and abrasive wear. In case

of Cu coating plastic deformation caused by adherent copper debris under compression was found on the wear scar and the

wear mechanisms were fatigue and adhesive wear. The grooves on the wear scar of the Ni — P coating indicated mild abrasive

wear.
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of P110 substrate Cu and Ni — P coatings
Materials Hardness
1 Ni — P coatings on P110 substrate HV420
P10 steel HV280
1.1 Cu coating on P110 substrate HV80
P110 C 0.31.Si
0.22.Mn 0. 52, Cr 0. 98, Ni 0. 16, Cu 0. 17 Mo 2.2
0.21.S0.007.P 0.008.A1 0.01  V 0.06( STM
) HRC27. 25 mm X P110 +Cu Ni - P
20 mm x 6 mm 280.400.600.800+1 000" 3.33x107°.1.5x107°  0.33 x10 " mm’ /min
Ni-P Cu P110
. Ni-P Cu
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Ni -P P110 Cu Cu
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Cu Ni -P Cu
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1.2
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(30 C) 30 min 3.234 N
5 mm 224 r/min
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(a) Surface morphologies of Cu coating (b) Surface morphologies of Ni — P coating

(¢) Cross — sectioned morphology of Cu coating (d) Cross —sectioned morphology of Ni —P coating

Fig. 1 SEM micrographs of Cu coating and Ni — P coating on P110 steel
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(a) Cu coating (b) Ni =P coating

Fig.2 Distribution of element of Cu coating and Ni - P coating on P110 steel
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Fig.4 SEM micrographs of worn surfaces
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Fig.5 SEM micrographs of worn surfaces
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(e) Worn surface of Cu coating (f) Worn surface of Ni — P coating
Fig.6 EDS spectra of the worn and unworn surfaces
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