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Eddy current effects in electrical steel
The Goal of the Project was to investigate how eddy currents
(typically proportional to the frequency squared) in electrical
steel, which are generally ignored in all finite element 
simulations today, affect performance of electric motors.

Results

• A 2D-1D finite element method that resolves flux density
variation across laminates due to the skin effect (or eddy
currents) was developed.

• Measurements in Epstein frame and on ring cores verified
that the simulation model can explain the difference in 
losses between low and high frequencies.

• While the model showed that the skin effect is significant in 
non-saturated steel and has a significant effect on motor 
losses, the effect on motor torque was marginal (since there
is very little skin effect in saturated steel). 
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