
 
To ensure the sound design and smooth operation of hydraulic systems, the hydraulic fluid must 
be carefully selected. Many different types of fluids are available today, each with unique 
characteristics. Indeed, the ability to transfer power from one place to another—a property 
exhibited by plain water, the first hydraulic fluid—is only one requirement for a good fluid. 
Hydraulic applications abound, the most common base is petroleum oil, which runs the vast 
majority of hydraulic systems and forms the standard for fluid performance. Most hydraulic 
components are designed for use with these types of fluids. 
 
Among the factors in hydraulic fluid selection are lubrication and viscosity. Lubrication refers to 
the fluid’s ability to reduce friction and heat between the hydraulic equipment’s metal 
components, which slide against each other. The hydraulic fluid must form a thin film between 
these components to minimize damage. Film strength is determined mostly by viscosity—or the 
fluid’s resistance to flow. To figure out the best viscosity for a fluid, the hydraulic system’s 
maximum and minimum operating temperatures must be examined. At the highest 
temperatures, the fluid must be sufficiently thick for lubrication and low internal leakage. At the 
lowest temperatures, it must be thin enough for easy flow. 
 
Hydraulic fluids must also protect against corrosion, oxidation and the wearing down of 
components. Water getting into the hydraulic fluid is the primary culprit of corrosion. Even 
condensation from humid air can corrode the fluid. Corrosion also takes place when the fluid 
itself, or a product of its decomposition, attacks system components. Making sure that the fluid 
is compatible with the materials in the components is therefore a crucial step. Additives, such as 
defoamers and demulsifiers, are used in corrosion prevention. They not only help fluids resist 
water retention but also air retention, which causes harmful cavitation. Oxidation or fluid aging, 
on the other hand, affects all hydraulic fluids except for water. During oxidation, fluids can make 
sludge, varnish, and acids, which are all damaging to the system’s components. The most 
effective preventive measure is to keep temperatures below 135° F. An alternative solution is 
adding special antioxidants, which allow fluids to function for a long time at higher 
temperatures. The third problem is wear and tear, common in components such as vane and 
gear pumps where metal-to-metal contact is a design feature. The fluid must not only be a 
lubricant, but it must also have anti-wear properties. A solution of special additives is utilized to 
form a protective barrier for metal parts. 
 
 
 



Other considerations include elastomer compatibility and safety. Hydraulic equipment such as 
seals, hoses and accumulator bladders are made up of elastomer materials, which must be 
compatible with the fluid through the range of system temperatures and as the fluid ages. To 
ensure compatibility, manufacturers or general equipment guidelines can be consulted. Today’s 
hydraulic systems have high pressures and tight tolerances. Many hydraulic system users are 
drawn to petroleum oil’s combination of high performance and low cost to fulfill these 
requirements. 
 
Of the many petroleum-based oils, the most common are ISO 68, ISO 46, ISO 32 and to a lesser 
degree ISO 22 are used in the industry today.  These fluids have the additives, deformers, 
demulsifiers, inhibitors, and additives needed for most applications.  Other fluids for specific 
operating environments are also available.  Please consult your equipment supplier and fluid 
supplier for specific applications. 
 
Please let us know if you have any questions! We are happy to help!  
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