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Figure 1a: A Celera Motion OmniTM Series direct drive low profile rotor. The magnets are bonded to the surface 

of the rotor hub ring. This example has 32 poles and the magnets are shaped on the surface to minimize cogging torque. 





  
Cogging torque in slotted motors typically ranges from 1-5% of a motor’s rated torque depending on the design of 
the motor. In applications with heavier payloads, the cogging torque is small compared to the driving torque and 
has negligible impact on system performance.  However in applications with lighter payloads or where smooth 
motion is a critical requirement, the cogging torque generally results in velocity ripple, which can have detrimental 
effects on performance.   
  

Cogging torque frequency is a function of the motor’s pole count and slot count.  The fundamental frequency of this 
cogging is the least common multiple between pole and slot count.  However, due to manufacturing variability and 
3D effects there are also higher and lower harmonic attributes to the cogging torque profile with angle.    
  

Slotted stators also experience magnetic saturation with increasing current.  This is also referred to as torque 
constant (Kt) linearity. To optimize the motor size and output it is common for the iron to be near magnetic 
saturation at the continuous thermal limit of the motor.  In some motors as much as 10% Kt linearity error is 
embedded into the continuous output rating.    
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