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Friction properties of nanometer metal coatings
prepared by ion beam enhanced deposition

ZHANG Hurchen, GAO Yurzhou, SUN Chang-guo, LIU Sha, YAN Li
(Institute of Materials and Technology, Dalian M aritime University, Dalian 116026, China)

Abstract: The friction properties of four kinds of metal coatings prepared by ion beam enhanced deposition were studied
by atomic force microscopy. Influences of load and sliding velocity on friction properties were analyzed. T he differences a-
mong four coatings were discussed. T he results indicate that the friction force of copper keeps invariable and the friction
forces of nickel coating and titanium coating increase slightly and markedly respectively with increasing sliding velocity.
However, with increasing sliding velocity, the friction force of aluminium coating decreases. T he friction forces of all four
kinds of coatings increase with increasing load. T here exists a threshold, which friction forces increase sharply when load
exceeds it. The phenomena can be explained by the concept of contact stiffness. T he friction force of copper coating is the
least and the friction force of aluminium is the largest. The differences among these four coatings can be explained by

structure and topography of coatings.
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Fig.1 AFM images of nano-scale metal coatings

(a) —Cu coating; (b) —Ni coating; (c¢) —Al coating; (d) —T1i coating
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Table 1 Surface roughness parameters of

nanometer metal coatings

Sample R,/nm R./nm R/ 1
Cu 0. 243 0.192 2.211
Ni 0.451 0.355 3.814
Al 0. 264 0.217 2.328
Ti 0.185 0. 144 2.230
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