


Technology - Contamination anaylsis 

· Fluid contamination analysis 
as a maintenance tool 
Analysis of hydraulic fluids, if done correctly, can indicate maintenance procedures 

designed to improve hydraulic equipment reliability and extend system fife. Conducted 

properly and in a timely manner, significant cost savings can result. 

0 il contamination can be defined as any foreign 
material found in the lubricant which is not added 

by design. Usually, contaminants are not beneficial 
and may even be detrimental to the performance of the 
oil and/or operating machinery. Contamination is the 
root cause of a high proportion of machine and lubri­
cant degradation and failure. Often overlooked as a 
source of failure because its impact is usually slow 
and imperceptible, contamination is both a significant 
threat to reliability and quality efforts but at the same 
time also an opportunity, because improvements are 
very attainable. Research on an array of fluid de­
pendent machinery, such as bearings and rotating 
equipment, hydraulic systems, gearboxes, diesel 
engines, turbines, clearly supports the idea that very 
often machine reliability is a function of contamination 
control. 

Particles, moisture, heat, air, glycol and fuel are all 
contaminants found in industrial lubricants. Particles 
and moisture are especially common and typically 
present the greatest risk to machine reliability and 
lubricant performance. Particles and moisture, either 
acting alone or in unison, lead to fluid oxidation, 
additive depletion, viscosity failure and loss of 
lubricity, especially where heat is present. Once the 
fluid's lubricating qualities are degraded they no 
longer provide the 'cushion' between moving machine 
surfaces. Because the fluid can no longer perform 
as it was designed, wear and ultimate failure ensue. 

Perhaps more devastating than fluid degradation 
however, particles and moisture act directly upon 
the machine to cause wear and deterioration. Research 
has shown .(hat more than 50% of wear related failures 
ate due to particle and moisture contamination. Their 
presence leads to abrasion, cavitation, erosion, rusting 
and corrosion of operating surfaces. While it might be 
thought that tiny particles are no match for a heavy­
duty gearbox or pump, once the surface material of 

50 PETROMIN, JANUARY 1996 

the gearbox or pump deteriorates, the machine is on 
the short list for either the scrap heap or an expensive 
refit 

Proactive maintenance 
As a root cause of wear and fluid degradation, control 
of particle and moisture contamination can be seen as 
a proactive maintenance activity, focused on failure 
avoidance. Particle content is also a very early warning 
indicator of component wear caused by other root 
causes such as misalignment, mechanical loading or 
fluid degradation. Particle counting can provide field 
level screening of problems to assure that when oil 
and wear· analysis are needed for diagnostics, the 
user is already in an aggressive, information seeking 
mode. Contaminant monitoring as a predictive main­
tenance tool is especially effective when paired with 
vibration analysis and other condition monitoring 
tools. Correlation between two or more separate 
measurement systems lends greater confidence to the 
maintenance decision when trouble is suspected. 

Particle detection instruments and methods generally 
fall into one of three categories: pore-blockage auto­
matic techniques; light extinction or light scattering 
(optical) automatic techniques; or subjective visual 
techniques. The automatic techniques pro\'ide a 
quantitative particle count which can be calibrated to a 
known standard and translated into the universally 
accepted ISO 4406 Cleanliness Code (see table). The 
ISO Code simplifies the complexity of particle count 
and distribution by assigning a range code to the 
particle counts at the> 5 micron and> 15 micron sizes. 
ISO Code ranges double as the range number increases. 
This is an effective approach because a servo­
hydraulic system with a cleanliness level of ISO 13/10 
should not be afforded the same tolerance of variation 
as a farm tractor with a target cleanliness level of 
ISO 20/16. 












