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TECHNICAL BULLETIN

___________________________________

TRIBOLOGY 
Tribology, as defined in the Oxford dictionary, is the “science and technology of interacting surfaces in relative motion and the practices related thereto.”  It is a multidisciplinary field based on fluid and machine dynamics, metallurgy, physical and surface chemistry, heat transfer and stress analysis.  Contacts between sliding or rolling surfaces creates highly complex reactions that can only be understood by drawing from a range of disciplines.  Lubrication engineering is the application of the means to mitigate the effects of friction and wear.
How is Friction & Wear Measured in Tribology?

Friction force is measured in tribology to determine the power necessary to produce an effect involving relative motion and the efficiency of a device, or the braking power.  The coefficient of friction, which is the frictional force divided by the load, is the most commonly used value.  Values range from 1.0 to 0.5 for non-lubricated sliding and brakes to a low of 0.0001 for gas journal bearings.  Wear is defined as the progressive loss of substance from the operating surface of a body occurring as a result of relative motion at the surface.  A category of wear exists where wear occurs without contact with another solid, but by flowing liquids.  The wear mechanisms include erosion, cavitation damage, electrical corrosion driven by streaming potential and erosion of corrosion products on a surface.

Hydrodynamic, Elasto-Hydrodynamic & Boundary Regimes

Tribological lubrication systems can be viewed in three different states, or regimes, which constitute the amount of separation between “contacting” surfaces of machine elements.  It can be one of the above mentioned or a mixture of the three in a system, which is usually most common.  

The hydrodynamic regime exists when fluid flow is capable of causing complete separation of surfaces, usually under high rotation.  Elasto-hydrodynamic conditions exist when pressure is introduced into the system and the film strength of the fluid becomes weaker and the metallic surfaces start to elastically deform.  

The film thickness in this case becomes a function of the spreading of the contact area under deformation.  When pressure becomes too great or rotational velocities are too slow, contact areas become apparent through the films as film strength weakens even further under great pressures.  This is known as the boundary regime.  Fluid viscosity becomes noninfluencial, and the most severe frictional wear occurs in this state.  This state of boundary lubrication is found in gears and bearings.  In gears, it becomes a  more prominent issue due to the fact that many gear systems move at slow to medium speeds which encounter the boundary condition most frequently.  In high speed bearings, start-up and shut-down induces the boundary condition, as well as torquing and shock-loading.  In slower moving bearings, boundary conditions can almost always be found to exist.
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