
Resistance to breaking down in the presence of oxygen is a 
key factor in extending the useable life of a product.  
A lubricant’s resistance to oxidation is determined by the 
very base oil chosen as well as the components of the 
additive package.  It is worth mentioning that, while some 
additives classi�ed as antioxidants and corrosion inhibitors 
can protect the lubricant and equipment respectively, there 
are some additives that may reduce oxidation resistance.  
This is an example of why formulation balancing is key to 
success.  Overtreating a product with excessive additives 
can be counter productive.

The two tests reported most frequently on data sheets for 
oxidation resistance are established American Society for 
Testing and Materials (ASTM) methods. The following 
information was intentionally written without going into the 
minutia of the methods and is intended only as an introduction 
to the concepts.

The Turbine Oil Stability Test (TOST) and the 
Rotating Pressure Vessel Oxidation Test (RPVOT) are 
viewed as standard indicators of oxidation resistance.  An 
important thing about these tests is that the results are 
intended for comparison reference purposes and are, in no 
way, guarantors of useable life.  

TOST is a lab test intended to oxidize an oil in a 
controlled manner by warming it in the presence of water 
and a catalyst to monitor acid build-up.  The results of 
TOST tests are reported in hours.  ASTM method 
dictates that the test may go up to 10,000 hours 
(approximately 1.14 years).  By modifying the test 
method, older data sheets may show multiple years for a 
quality new turbine oil and frequently more than a year 
for many hydraulic �uids.  Due to the length of time to 
run this rest out, it is primarily more useful for validating 
new products than it is for in-service applications where 
timely feedback is desired.  Another limitation to this test 

is that, as the name indicates, it was designed for turbine 
oils and does not well represent the conditions that 
hydraulic �uids see in the real world.

RPVOT is another lab test of an oil’s resistance to 
oxidation.  Older manuals might show this as Rotary 
Bomb Oxidation Test (RBOT).  RPVOT is kind of like the 
TOST test with the main difference being that RPVOT 
is designed to greatly accelerate oxidation of the test 
subject oil.  This approach provides data in a much 
shorter timeframe (reported in minutes).  As such, 
RPVOT is more commonly utilized for in-service 
products.  

Modifying the TOST test to go beyond 10,000 hours used to 
be common but is falling out of favor with many experts.  
Phillips 66 Lubricants’ Chief Scientist and Industrial
Lubricants Formulator, Greg Hutchison, has voiced a strong 
preference for running only the approved TOST method.  In 
terms of testing to evaluate potential product life, we prefer 
to utilize the newer “Dry TOST” test, which is run at higher 
temperatures with no water and evaluates sludge 
development, varnish potential and RPVOT retention.

Perhaps the best overall use of RPVOT is not so much what 
the numbers indicate on the �rst sample run, but rather how 
those numbers compare to the ones from subsequent 
samples on the same �uid whilst in service.  RPVOT 
retention is a strong indicator of how well a lubricant is 
holding up in the real-world application for which it was 
chosen.  Products such as our Next Generation Turbine 
Oils demonstrate remarkable RPVOT retention.  By utilizing 
quality lubricants, monitoring RPVOT retention and working 
with a knowledgeable lubrication engineer to respond 
appropriately to changes, we can greatly increase the odds 
that the �uid will last a very long time and keep customers 
coming back. 
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