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Abstract: In this paper, a new porous Cu-BTC/Ag nanocomposite additive was designed to solve
the problem of wear failure caused by poor interfacial anti-friction durability of lubricants, with
its tribological properties and interfacial self-healing behavior studied. Firstly, porous Cu-BTC/Ag
nano-composite lubricant additive was prepared by the solvothermal method, and it had been used
to characterize the microstructure by using the scanning electron microscope (SEM). Secondly,
the nano-composite lubricant additive was dispersed into n-hexadecane base oil. Finally, the tri-

bological property of the nano-composite lubricant additive was studied by using UMT-5 multi-
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functional friction and wear testing machine. The results show that Cu-BTC/0. 1% Ag nano-
composite lubricant additive has the best anti-friction effect, which reduces the friction coefficient
by about 31% compared with that by n-hexadecane. Based on the SEM figures of wear surface,
3D morphologies of wear surface and wear width and depth bar graph, it can be seen that the
width and depth of the wear marks are reduced by approximately 35. 2% and 68% respectively.
The number of abrasion marks becomes less, the depth becomes shallower and the wear surface is
flatter. Due to the porous structure of the additive, a small amount of lubricant is stored in the
pores. During the friction process, the internal lubricating oil of the additive continues to supply
to the friction interface, which plays a continuous lubrication effect on the frictional contact area.
The EDS analysis of the surface of the friction marks showed that there was a large amount of
copper element, indicating that the porous Cu-BTC was extruded and deformed under stress, and
that the single crystal nanoparticles kept filling the scratches and furrows of the friction interface,
which had the function of repairing the friction interface.

Key words: nano Ag; nano-composite lubricant additive; porous structure; continuous lubrica-

tion; self-rapairing
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