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Abstract: The wear test was carried out on a T -11 ball-on—plate friction and wear tester made in
Poland. The material of the upper sample is GCrl5 and the counterpart is AISI-1045 steel. The
morphologies of the worn surfaces of the samples were observed on optical microscope and scanning
electron microscope, while the elemental distributions on the worn surfaces were determined by
means of electron microprobe analysis. As the results, a film mainly made of Cu was formed on the
worn surface. The film on the surface of the still upper sample was thicker than the film formed on
the revolving counterpart- At the edge of the groove of the worn surface made by the milling before
test, Cu element was observed obviously, but there was no any Cu element in the bottom of the
groove. A possible action mechanism of the film was suggested. The friction movement could in—
duce reactivity of the metal and continuously produced activation surface. It benefited formation of
the film formed by nano—Cu in lubricant on the worn surface.
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Fig.1 The worn surface analysis of the lower sample 3*

(a) Cu element line scan on the worn surface; (b) morphologies of the worn surface; (¢) Cu element distribution on the worn surface
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Fig.2 The grooves parts morphologies and EDX spectrum of the worn surface of lower sample 3#

(a) the grooves parts morphologies of the worn surface; (b) Cu film on the worn surface; (¢) EDX spectrum of the worn surface
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Fig.3 The worn surface analysis of the upper sam ple 3*
(a) morphologies of the worn surface; (b) Cu element distribution on the worn surface;

(¢) Cuand Fe element line scan on the worn surface
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Fig. 4 The worn surface morphologies of the upper sample 3* and EDX spectrum
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