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Grease has some clear advantages over lubricating oil as it does not easily leak out; it 
acts as a seal, has low friction and may have anticorrosive properties. For this reason, 
greases are commonly applied to lubricate rolling bearings. Unlike oil, grease consists 
of a multi-phase system (oil, additives and thickener) giving it semi-solid properties 
and non-Newtonian rheology.  
 

Due to mechanical and/or thermal aging, grease has a finite life, which is usually 
shorter than the bearing life. If possible, relubrication is carried out, whereby fresh 
grease is pumped into the bearing using a lubrication system. Other reasons for 
replacing the grease could be to remove contaminants, e.g. water or debris. For 
optimal performance of the lubrication system, the grease should flow in well 
dimensioned/defined quantities through pipes. Moreover, the old grease should be 
replaced by pumping fresh grease through the bearing. In that case the flow is not a 
simple pipe flow but a flow through restrictions such as through the roller sets, across 
the guide rings for spherical roller bearings, across flanges, through (labyrinth) 
seals/shields et cetera. This transverse flow occurs not only in the case of 
relubrication of bearings but also in radial (bearing) seals, which often contain multiple 
sealing lips with grease between the lips. Here the grease forms an additional barrier to 
prevent contaminants entering the bearing, i.e. it has sealing properties. The 
centrifugal forces acting on particles will cause the particles to flow to the large-
diameter side of these grease pockets. Transverse flow may occur here due to e.g. 
breathing caused by temperature fluctuations in the bearing. Preferably, only clean 
grease should flow into the bearing and contaminated grease should not flow around 
the seal lip (the restriction). These bearing and seal configurations have a complex 
geometry and the measurement of the flow/velocity field is therefore very difficult, if 
not impossible. In the past some work has been done on the flow close to the flange 
in tapered roller bearings, however only qualitatively. The grease velocity in a non-
continuous configuration has not been reported as yet.  
 

The purpose of this study is to better understand transverse grease flow in bearings 
and seals. For this objective a simple model geometry is used, i.e. a wide channel with 
rectangular cross section having different types of restrictions. One channel with one 
flat restriction is used to simulate grease flow over e.g. a flange in a rolling bearing and 
one channel with two triangular restrictions similar to a double lip seal geometry. 
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