
Alternatives to  
internal combustion

Environmental benefits

•	Improved electric powertrain 
reliability and efficiency

•	Contributes to reduced CO2 and 
ICE exhaust emission 

SKF eDrive Ball Bearings improve electric  
powertrain efficiency

For passenger cars, the popularity of 
electric and hybrid powertrains are 
growing as alternatives to internal 
combustion engines (ICE). This is resulting 
in significantly reduced CO2 emissions. As 
our society transitions away from fossil 
fuel based energy sources to renewable 
energy (e.g., wind and photovoltaic solar 
cells) for electricity generation these 
benefits will increase still further.

To achieve competitive automotive goals 
for power, efficiency and compactness, 
E-powertrain motors are subjected to 
high revolutions and temperatures. To 
improve the performance of electric 
motors under these conditions, SKF 
designed SKF eDrive Ball Bearings.

The unique design features of SKF eDrive 
Ball Bearings allow electric motor and 
E-powertrain manufacturers to design 
E-powertrain motors that are more 

efficient (reduce overall energy loss) and 
offer increased power density (motor 
size/weight versus output). SKF eDrive 
Ball Bearings reduce friction and generate 
less heat and so result in increased electric 
powertrain efficiency as well as extended 
motor and battery reliability.

SKF BeyondZero solutions can help reduce CO2 emissions, preserve 
limited resources and protect the environment from the use and 
spread of toxic substances. For more details, including documentation 
of reduced environmental impact, visit www.beyondzero.com



Reducing friction in  
E-powertrain motors
SKF eDrive Ball Bearing design features increase  
motor efficiency

Operational benefits

•	Low friction torque

•	Virtually no friction torque 
variation during lifetime

•	Virtually no friction torque 
variation under axial loading 
conditions

•	High speed ability and low 
self-heating at high speed

Operational features

•	Optimized internal geometry

•	Patented high-speed  
polymer cage

•	Ultra-low friction seal 

•	Long-life grease

•	Optimized grease filling
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Combining standard bearing grade steel 
rings with rolling elements made of 
bearing grade silicon nitride (Si3N4) can 
further improve reliability and robust-
ness of the SKF eDrive Ball Bearing in 
electric drives with extremely high speed 
requirements. Because silicon nitride 
balls are 40% less dense than steel balls, 
they operate with less centrifugal force 
and friction to promote faster, cooler 
running. Along with preventing electric 
current passage through the bearing, 
silicon nitride balls also experience less 
wear and provide better bearing service 
life under poor lubrication conditions 
compared with conventional steel 
bearings and other insulating methods.

SKF eDrive Ball Bearings benefit from a 
number of innovative bearing design 
features, including an optimized internal 
geometry, an ultra-low friction seal 
(efficiency predetermined based on 
specific application parameters) and a 
patented polymer cage that is extremely 
energy efficient at high speeds.

Due to its design, SKF eDrive Ball 
Bearings virtually eliminate friction 
torque variations over the bearing’s 
lifetime and/or under axial loading 
conditions. SKF eDrive Ball Bearings use 
long-life grease that enables optimum 
performance in high speed applications 
and within a wide operational tempera-
ture range (–40 to 150 °C).

Together, these design features enable 
higher operating speeds with low heat 
and low friction torque, making SKF 
eDrive Ball Bearings optimal for use in 
electric and hybrid vehicle powertrains.


