
FEATURE ARTICLE

KEY CONCEPTS

End-users often collect oil analysis data that is never analyzed or acted upon. 

Often factors beyond their control prevent end-users from getting the most from their oil analysis programs. 

Some oil analysis reports are too complicated for even fleet managers to understand.

  Liberating 
oil analysis data
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Budget, personnel and training issues often prevent 
end-users from getting more from their lab reports.

By Jeanna Van Rensselar

Senior Feature Writer
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How to interpret an oil analysis report  

in five minutes or less

The fact is, most fleet managers and even oil analysis pro-

gram champions don’t have all day to scrutinize oil analysis 

reports. While spending 10 minutes on each report may 

seem like a worthwhile endeavor to the oil analysis lab, to 

the fleet manager this may mean skipping lunch. So here’s 

how to hit the highlights in somewhere between one and 

five minutes:

1. Verify the oil and machine type.

2. Check the viscosity.

3. Compare elemental wear to reference/trend. 

4. Review elemental contamination data/particle counts 

and compare with reference/trend.

5. Check moisture levels and compare to reference/trend.

6. Review acid and base numbers and compare to  

reference/trend. 

7. Check remaining data such as flash point, oxidation 

levels and demulsibility. 

8. Go back and note anything that is trending toward  

unacceptable or is significantly out of reference range. 

Mike Roth, CMRP, operations manager, Metal Control & 

Casting, for Olin Brass in East Alton, Ill., explains, “Typically 

we are looking at the basics of the oil analysis, such as 

water content, viscosity, acid number, particle contamina-

tion and other basic out-of-normal parameters. For each 

type of oil, we focus on the same basic parameters but we 

also focus on specific parameters for each oil type and use 

as well. For example, when we review gear oil analysis, we 

look at wear particles, the size of those particles and addi-

tives levels. 

“We also pay special attention to the history of the oil 

analysis,” Roth adds. “If we have a system that typically has 

high wear from a bronze gear, we are not too concerned 

with the existence of copper particles. However, if we have 

a system that normally does not show copper, then the 

appearance of copper could be indicating wear on a bronze 

bearing cage. We use oil analysis for maintaining fire-

resistant fluids, hydraulic fluids, motor bearing oil systems, 

Morgoil bearing systems and gear oil systems.”
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The six tests David Godwin recommends

David Godwin, industrial sales representative for Engineered 

Lubricants Co. in St. Louis, Mo., recommends the following six 

oil analysis tests but cautions that determining which tests to 

recommend depends on the type of fluid, risks associated to the 

machine or personnel and degree of contamination anticipated. 

1. Gravimetric. This draws the fluid sample, often pre-diluted 

with a solvent, through a media of different types and micron 

ratings; the selection is dependent on type of fluid or volume 

of contamination expected and size of particulate through the 

media; it then is dried and weighed. Further analysis can be 

done by observation under magnification to determine par-

ticulate composition, size shape, etc. This testing is common 

for heavily contaminated fluids such as used metalworking 

fluids or engine oils (see Figure 1).

2. Direct read ferrography. This is a statistical method of clas-

sifying particulate in a sample as either large or small. The 

proportion of large to small particulate in the sample can 

be very valuable, especially when comparing it with a trend 

of multiple samples collected from the same system to ob-

serve if the proportion is changing with each sample. The 

large-to-small particle ratio is indicative of the rate at which 

a machine is wearing and generating large particulate (see 

Figure 2).

3. Light extinction particle counting. This can detect and quan-

tify particulate in various size ranges according to multiple 

standards such as NAS, SAE, CM or ISO. This can be used to 

determine particulate load by varying size ranges and make 

assessments on filtration efficiency or operation. This is a 

common test for hydraulic oils, gear oils, engine oils, etc.

4. Ferrography. This is a study of particulate debris in a fluid sam-

ple and can define various failure or wear modes. Its predictive 

ability on wear of the machine is incomparable for detecting 

wear modes and problems early so repairs can be made long 

before catastrophic failures occur. This is used more for critical 

systems such as engine oils and hydraulics with servo con-

trols, air compressors that must operate reliably, turbines, etc. 

5. Automated optical. This uses a computer-controlled micro-

scope that can observe particulate captured on a filter like the 

gravimetric media and discriminate particulate types in order 

to focus on certain particulate such as wear debris only, not ex-

ternal contaminants, etc. Data is provided with much statistical 

support, classification of particulate in ISO codes and dimen-

sion of the 10 largest particles (see Figure 3).

6. Scanning electron microscope. This can analyze particulate 

on a ferrogram slide or gravimetric filter and identify size 

and composition of wear debris.

Figure 1.  Sample report: ASTM D4898-16: Gravimetric analysis for insoluble contamination of 

hydraulic fluids. (Figure courtesy of Engineered Lubricants Co.)

Figure 2.  Sample report: Direct read fer-

rography report. (Figure courtesy of En-
gineered Lubricants Co.)

Figure 3.  Sample report: Automatic microscopy report. (Figure courtesy of Engineered Lubricants Co.)

Automatic Optical Microscopy

ASTM D4898-16

New 3 months 1 year

DL 3.0 11.9 251.0

DS 1.2 7.5 73.0

WPC 4.2 19.4 324.0

PLP 2.5 1.6 3.4

Use to screen for advanced testing

Direct Read Ferrography

Using the data from oil analysis reports can 
predict and prevent failures before they happen.
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The perfect world versus the real world  

of oil analysis*

In a perfect world, the end-user would have a comprehen-

sive oil analysis program in place, follow sampling protocol 

to the letter, read the full report and follow through on the 

recommendations. In a perfect world, the lab would help 

the customer design the oil analysis program, suggest 

sampling protocol that is in line with budget and needs and 

produce timely reports that are easy to understand. On the 

surface the whole process seems straightforward: select 

the equipment, take the sample, send it to the lab and wait 

for results. In the real world:

• Equipment selection is random and based on what  

one person thinks should be tested.

• Samples are taken from the locations with the  

easiest access, not from where they best represent  

the oil in use.

• Samples sit around for several days before anyone 

sends them to the lab.

• The lab doesn’t process the sample in a timely fashion.

• The lab report is formatted in a way that assumes  

customers have a background in statistics.

• The lab report is irrelevant because either no one  

reads it thoroughly or it doesn’t get read at all.

• No one follows through on obvious action items.

* Van Rensselar, J. (2012), “Maximizing the Benefits of Fluid Analysis,” TLT, 

68 (7), pp. 30-39.
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Jeanna Van Rensselar heads  
her own communication/public 

Communications, in Naperville, 
Ill. You can reach her at  
jeanna@smart 
prcommunications.com.
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Having someone at the end-user’s 
organization who can accurately interpret 

the report is critical.
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