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Table 1 M icrohardnessof Nicoating and Ni-based camposite coatings of different canpositions
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(b) Composite catingw ith 1 5% L a3

(c) Composite coatingw ith 3 1% L a0
Fig 2 SBM morphologies of nanocomposite coatingsw ith different compositions
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(a) Friction coefficient vs L a3 content (b) W ear mass lossvs L aOs content
Fig 3 Effectsof content of L a0 3 nanoparticleson friction and w ear properties of coatings
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(b) Composite coatingw ith 1 1% L a0

(d) Composite coatingw ith 2 8% L a0

(c) Composite catingwith 1 5% L aOs

(e) Composite coatingw ith 3 1% L a:0s

Fig 4 SBM morphologiesof worn surfacesof pureN i coating and various nanocomposite coatings
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Friction and W ear Properties of Electrodeposited Ni-L a20s
Nanocam posite Coatings

XU E Yu-jun, ZHU Di, JN Guang-hu, ZHAO Fei

(College o M echanical and Electrical Engineering, N anjing U niversity o

A eronautics and A stronautics, N anjing 210016, China)

Abstract: N i1 aO3s nanocomposite coatings w ere prepared using composite electrodeposition method The
friction and w ear properties of the nanocomposite coatings sliding against A 1S11045 steel in apin-on-disc (?)
contact configuration under unlubricated condition were investigated, with the effect of the nanoLl aOs
content on the friction and w ear behaviorsof the composite coatings to be enphasized Theworn surfaces of
the composite coatingsw ere analyzed using a scanning electron microsoope and compared w ith that of the

electrodeposited pure Ni coating

It was found that the incorporation of the nano- aOs particulates

contributed to decrease the friction coefficient to some extent and to reduce thew ear mass loss significantly.
M oreover, the friction andw ear behaviorsof the nanocomposite coatingsw ere closely related w ith the nano-
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L aOs content Namely, the nanocomposite coating with a lower nano1l aOs content of 1 1% showed
omen hat increased w ear-resistance than the pure Ni coating, while the composite coating with a higher
nano-L a0 s content had much better w ear-resistance than the pureN i coating T he increased w ear-resistance
of the composite coatingsw as attributed to the digpersive strengthening effect and grain-size-decreasing effect
of the nano- a3, w hich made the hardness and compactnessof the composite coatings increased, and hence
thew ear-resistancew as greatly increased Besides, the incorporation of the nano-L aXOs particulates alo led
to difference in the wear mechanisns of the composite coatings as compared with the pure Ni ooating
Namely, the pure Ni coating was characterized by severe adhesion wear and scuffing, while the
nanocomposite coatings were dominated by slight abrasive wear. This observation agreed well with the
correponding w ear-resistance of different coatings In addition, itw as suggested to keep a higher content in
the composite coatings 0 as to acquire the optimal w ear-resistance

Key words electrodeposition; N iL a3 nanocomposite coating; friction and w ear properties
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