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Tribology is the science of rubbing surfaces in dry and wet conditions. It is a very interdisciplinary topic, 

involving several branches of fundamental and applied science, ranging from physics and chemistry to surface 

science and lubrication. Engineering in general, and specifically mechanics, are extremely involved in 

tribological problems, as controlling the behavior of interfaces between bodies in relative motion is a key 

factor in modern industry. Therefore, topics such as controlling interfacial friction, wear, sealing properties, 

and so on, in the presence of complex interactions (e.g., chemical adhesion, electro-adhesion) are some of 

the current focuses of modern tribologists.  

Among the others, contact mechanics is one of the oldest branches of tribology (since 19th century). Its main 

focus is on the accurate description of both repulsive and attractive interactions occurring at the interface 

between deformable solids, both in static and sliding conditions. Most of the existing studies and theories in 

contact mechanics share the assumption of dealing with semi-infinite solids, where the size of the contact 

area at the interface is negligible compared to the thickness of the bodies involved in the contact. Although 

this assumption holds true in several practical applications, recent studies have shown that there exist 

conditions in which the real interface behavior may significantly differ from the predictions produced within 

this framework. 

The proposed aim of this colloquium is to introduce the science of tribology, qualitatively reviewing the 

milestones of contact mechanics studies. We will show the possible limitations of the semi-infinite bodies 

assumption, with specific focus on the qualitative behavior of the interface (contact stiffness, area, friction). 

We will then introduce recent advances in modelling the contact behavior of substrate of finite thickness 

(e.g., coatings), also commenting on the physical results in terms of net frictional response in rubbing 

conditions. 
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