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Abstract: Lubrication is essential for the proper functioning of the mechanical components 
susceptible to degradation due to friction and wear. In particular, we talk about hydrodynamic 
lubrication when a fluid is introduced between two solid surfaces to mitigate this degradation. A 
"good" lubricant, then, minimises the friction and wear but maximising at the same time the load 
carrying capacity. Low values of the friction coefficient (i.e. friction over load) are required to ensure 
high performance of lubricants. Recent studies covering the four main energy consuming sectors, 
namely transportation, manufacturing, power generation, and residential, have shown that about 
20% of the world's total energy consumption is used to overcome friction. This has highlighted the 
huge potential for energy savings to be made through friction reduction in all systems with moving 
parts. For this reason lubricant formulation must be developed for reducing the friction coefficient 
in vehicles, machinery and other equipment worldwide. In this presentation we explore the 
behaviour of lubricants with polymer additives, in which the complex rheology of the liquid creates 
subtle non-Newtonian effects, such as viscoelasticity. We introduce new theoretical-computational 
models of viscoelastic lubricants to improve the accuracy and the computational efficiency with 
respect to those currently available in literature. 
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