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State of the art compatibility test are either static, like DIN ISO 1817 [1], which means neglection of the 
influence of the tribological contact, or they require complex, costly tests. In this contribution, first results of a 
new, simple compatibility test using a special tribometer for radial shaft seals, which is based on rubber 
specimens that can be manufactured from simple rubber test s labs, will be presented. This test allows for cheap 
compatibility tests in early stages of product development under consideration of tribological effect s. 
Compatibility is evaluated using different on-line and post mortem test methods. 
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1. Introduction 

When choosing a lubricant for a certain application, the 
main factor usually is the performance in gears or 
bearings, while the compatibility with other machine 
elements like (rubber) seals is only of secondary concern. 
Incompatibility between lubricant and seal, however, 
may lead to early failure of the whole machine. Typically, 
either static compatibility tests , like DIN ISO 1817 [1] or 
costly tests using original parts, like the Flender test [2] 
are used. Different researchers have shown, that 
incompatibility is influenced or even provoked by the 
presence of a tribological contact [3] and that static tests 
do not adequately represent the special conditions in a 
sealing contact. 

2. Investigation of incompatibility in a tribometer for 
radial shaft seals  

Therefore, a special tribometer for radial shaft seals, 
where the sealing contact is being reproduced using a ring 
shaped rubber specimen, cut from standard elastomer test 
slabs, in contact with a conical shaft is used. Previous 
investigations have shown a very good agreement of the 
tribological conditions in the contact in terms of friction  
coefficient, contact temperature and wear. The tribometer 
allows for the on-line measurement of friction torque. By 
measuring the lowering of the rubber sample holder 
during the test, the progress of the wear can also be 
determined on-line (when compensating for thermal 
expansion and rubber set). Excessive swelling of the 
rubber will result in a negative wear signal and can 
thereby be detected as well. 
Using different combinations of rubber and lubricant, the 
effects of incompatibility have been studied and 
evaluated based on the changes in friction coefficient and 
wear progress during the test. Post mortem measurements 
of the change in rubber properties by IRHD hardness 
measurement, dynamic mechanical thermal analysis 
(DMTA), differential scanning calorimetry (DSC) and 
lubricant diffusion into the rubber using Nuclear 
Magnetic Resonance (NMR) have been performed as 
well. 

3. Results  

Results show, that a good distinction between compatible 

and incompatible combinations of rubber and lubricant is 
possible using the methods described above. 
 

 
Figure 1: Principle of the tribometer used in the tests  
 
Further work will be the investigation of the influence of 
test duration, shaft rotation dynamics (stationary or 
dynamic shaft speed) and further operating parameters on 
the occurrence of incompatibility effects . All results will 
be compared to static tests and tests on actual seals as 
well in order to verify the comparability of the results of 
tribometer and actual application. 
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