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The electrification of vehicles generates new challenges in driveline designs. Electric motors in e-drivelines are 
equipped with grease-lubricated bearings that need to fulfill challenging conditions such as high-speeds. This 
work focuses on how greases with different thickener systems, such as polypropylene and lithium-complex, 
perform under high speed and low load conditions in terms of friction and self-induced temperature. The 
experiments were executed with deep groove ball bearings at speeds relative to the bearing size of up to 600.000 
nDm. The results suggest that not only base oil properties are important, but that the thickener also plays an 
important role in the energy consumption in the high-speed region. 
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1. Introduction 

The electrification of vehicles generates new challenges 
in driveline designs. One of these challenges is related to 
the grease-bearing interaction in the electric motors since 
these bearings generally operate at high-speed rates. 
Based on the importance of reducing the friction in 
grease-lubricated bearings [1, 2], novel grease 
formulations are needed. To tune these formulations for 
such conditions, new testing methodologies for studying 
grease-bearing systems are needed [3].  

2. Method 

A new test rig that emulates the conditions of electric 
vehicles (Figure 1) is designed to perform experiments 
with mechanical conditions as close as possible to the 
ones present in an electric motor. The tribological 
response and the energy-saving potential of different 
grease-bearing combinations can be quantified in the new 
rig. The test rig allows variable load and speed tests. 
Friction torque is measured directly to achieve the 
highest accuracy and fastest response and determine 
energy-saving potential. 6208 deep groove ball bearings 
are used for the investigations. 

 
Figure   1. High-speed bearing test machine 

 

Lithium complex and Polypropylene greases based on 
the same oil and with the same NLGI grade are tested. 
Both greases are free from additives to isolate the effect 
of the thickener on temperature and friction torque. 
Several tests are carried out with speeds up to 600.000 
nDm. The representative test duration is approximately 
385 hours, consisting of a running-in period (48 hours), 
two ramp sweeps from 100.000 to 400.000 nDm, and one 
ramp sweep from 100.000 to 600.000 nDm.  

3. Results and Discussion 

The impact of speed on bearing operating parameters is 
presented. Strong thermal transients in the grease 
lubrication are observed during the running-in period 
when the shaft speed is increased in ramps from 100.000 
to 400.000 nDm. The transient and steady-state data 
unveil the complexity of grease responses to changes in 
operating conditions. Polypropylene grease shows a 
more favorable response in terms of friction (Figure 2) 
and can be proposed as an alternative grease for electric 
vehicles. The polypropylene thickener technology could 
become the preferred one in the upcoming years and 
replace the traditional lithium-based greases that are also 
under pressure due to the possible shortage of lithium 
caused by its use in Li-ion batteries. 

 

 
Figure   2. Mean consumed energy during the experiments. 

Normalized with the LiX grease.  
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