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 General Concepts of Lubrication 

Background 
Lubricants simultaneously perform many functions. Most obviously they reduce friction. They 

also transfer heat, prevent surface contact, dampen vibrations, inhibit rust, and spread the contact 

load over larger area. Improper lubrication is the most common cause of reducer failure. This can 

be improper oil selection, property break down or contamination. 

Elasto-hydrodynamic Lubrication 
When a speeding car hydroplanes on a rain 

puddle. The car tire floats on a wedge of 

water. In general engineering terms the 

phenomenon is called elasto-hydrodynamic 

lubrication (EHL), also known as thick film 

lubrication. For the components not to 

contact, the film thickness must be greater 

than the surface roughness of the contacting 

parts. Film thickness is proportional to the 

relative surface velocity and lubricant 

viscosity, and inversely proportional to the 

unit load. Meaning - viscosity is the oil’s 

contributing factor to film thickness. 

Viscosity and velocity are the predominant 

factors influencing the lubricant film 

thickness, whereas load has less importance. 

Analytical relationships for calculating the 

minimum and the average film thickness have 

been developed. The equations are shown 

only for illustration of variables relative 

effects. 

Boundry Lubrication 
High loads can collapse the oil film, 

allowing the surfaces to contact. This is called 

“boundary lubrication.” In this mode, lubricity 

(slipperiness) and other properties of the 

lubricant become more important than the 

viscosity. Mixed lubrication, sometimes referred to as thin film lubrication, is where the oil film 

has not entirely collapsed but the surfaces contact on the higher points of surface roughness.  

Extreme pressure oils (EP oils) are a type of lubricant formulated to improve performance in 

boundary or mixed lubrication. At the high pressures and temperatures that occur in the contact 

area of gears and bearings, a chemical reaction forms a protective skin. Most EP oils use sulfur, 

phosphorus, and/or chlorine additives, and are designed to work in steel-on-steel applications. Care 

should be taken when using EP oils in applications using bronze components. 

Synthetic lubricants are becoming very common. They reduce wear, increase efficiency, reduce 

friction and lower sump temperatures, all of which increase component life. Their viscosity index 

is much higher than mineral oils. This allows one lubricant to provide adequate service over a 

broader temperature range. They have longer service life, reducing the number of oil changes 
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required. Efficiency increases of 20% of the lost power are possible. Under severe conditions 

properly selected synthetic oils are outstanding. Many companies have found cost advantages using 

the more expensive synthetic oil.  
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