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Towards frictionless mechanical contacts
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Environment-friendly energy production has been one of the most proposed

solutions for slowing down the increasing consumption of fossil combustibles

which are well known leading to the destruction of sensitive ecosystems.

However, there is a complementary and/or alternative via to achieve the

same scope: to fight the energy losses. Developing materials with

self-lubricating properties, able to avoid the use of harmful liquid lubricants,

could contribute not only to significantly reduce and control friction and

wear in rolling and sliding contacts, in order to saving energy, but also to

reduce the environmental impact. The utopia of achieving frictionless

mechanical contacts through the use of materials with optimized surface

properties is the driving force for extensive research studies performed in

the field of coatings tribology.

In this talk, we will revisit the transition metal dichalcogenides (TMD) family

of materials, a traditional solution for lowering the friction in mechanical

contacts. Being contact a materials surface problem our focus will be on the

deposition of coatings of this family using sputtering techniques. Alloying

TMD sputtered coatings has been the most attractive solution to overcome

the two main drawbacks which have impeded their widespread application

for reducing friction: the low loading bearing capacity and the high

sensibility to moisture. Our approach, that goes beyond the state of the art,

is to study the importance of the deposition parameters, including the type

and amount of alloying element, to control the structure at nanometer level

which will allow a suitable self-adaption of the coating material in the

surface contact. In depth structural changes during sliding allow the

formation of a quasi-perfect TMD crystal at the coating surface, assuring

very low friction in all atmospheres and keeping at high levels the load

bearing capacity of the as-deposited coating. Therefore, friction coefficients

as low as 0.03 and 0.005 are possible to be achieved in humid and dry

atmospheres, respectively, under contact pressures higher than 1 GPa.
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