Effect of chemical interaction on nanohardness of FCC metals during friction in lubricated conditions
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Abstract 
Friction of metals in lubricated conditions is accompanied by a strong gradient of grain sizes, and dislocation density in surface layers [, 2]. The effect of a gradient of plasticity in surface layers leads to an increase in nanohardness at small depths. Plastic deformation and strain gradient as well as friction and wear depend strongly on stacking fault energy (SFE). In light of the above, we evaluate here the effect of plastic deformation on chemical composition and nanohardness, friction and wear properties of FCC metals with different SFE. All friction tests were conducted using pure polycrystalline FCC metals Ag, Cu, Ni and Al in lubricant conditions. The hardness variations with a depth of indeintataion is shown in Fig. 1. Chemical interaction leads to a variation of hardness with depth of penetration and thus affects the friction and wear. It was shown that a strong gradient of the hardness at thin surface layers of Al is mainly associated with oxidation and carbonization. A connection between micro and nanohardness of thin surface layers was observed. A correlation between the work of deformation during nanoindentation and chemical composition of thin surface layers appeared. The effect of SFE on the wear coefficient, micro and nanohardness was evaluated.
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Fig. 1 The hardness variations with the indentation depth for four FCC metals after friction
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