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In the present work the evolution of deformation 
microstructure, nano hardness and chemical composition of 

four FCC metals (Ag, Cu, Ni, Al) after friction in the lubricated 
conditions are studied. Deformation hardening and grain size 
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 microstructure evolution, chemical 
composition and hardness and their connection to the 
friction and wear properties of studied metals with different 
SFE. All friction lubricated tests were conducted using pure 
polycrystalline FCC metals with different SFE. The cross 
sectional transmission electron microscopy (TEM) lamellae 
were prepared from the pins using a focused ion beam (FIB). 
In TEM we analyzed regions of the pins after friction in steady 
state, where the friction coefficient () and hardness (Hs) 
remained unchanged with deformation in boundary lubrication 
(BL). Thermally activated process of the rearrangement and 
annihilation of dislocations are accelerated during friction of 
Ni due to high SFE and contact temperature. Cross-sectional 
microstructures observed normal and parallel to the direction 
of friction are dissimilar. Steady state values of grain size, 
ds and hardness, Hs after friction in lubricated conditions 
are explained by a balance between hardening and dynamic 
recovery in surface layers strongly depending on the SFE 
and temperature. A correlation between the wear properties 
(wear coefficient) and total work of deformation during nano 
indentation shows a similarity in the nano and micro scales in 
lubricated friction.
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