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Abstract 
Contact interactions under indentation, scratching and friction in different lubricated conditions were studied by application of acoustic emission (AE) signals, hardness measurement and the analysis of deformed structure. To compare the AE parameters during contact interaction, the indentation and scratching of ductile copper (Cu) and brittle silicon (Si) were evaluated. The effect of different phase of indentation   as loading, dwell and unloading on the AE signals were studied. The AE frequencies under indentation and scratching of Cu and Si were compared. Scratching of Si is characterized by scrubbing in nanoscale, accumulation of the shear stress waves and damage development. 
	Friction of four fcc metals (Ag, Cu, Ni and Al) rubbed in different lubricated conditions was accompanied by the analysis of the AE parameters. The transitions from the elasto-hydrodynamic lubrication (EHL) to boundary lubrication (BL) regions were studied using Stribeck curves. The similar EHL-BL transitions were observed in the curves of AE frequency variations with load increasing. The AE frequency values characterize friction behavior both in macro scale (interaction between contact spots) and microscale (contact interactions in the single spot). The models of friction in different lubricated conditions based on the analysis of AE waveforms are proposed. Shear bands are responsible for formation and development of cracks and microchips under scratching of Si. The AE waveforms during friction in lubricated conditions were analyzed. It was shown that the waveforms characterize the friction both in the macro scale (contact spot interaction) and microscale (single contact interactions in the spot).  
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The AE models of contact interaction during friction in lubricated conditions based on the tests of Ni and Ag 
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