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Introduction-Permanent Magnet Motors

PM BL DC Motor cross-section



Purpose of the Thermal Analysis

PM BLDC Motor Application to EVs



Thermal Behavior of Permanent 
Magnets

BH-Curve of a Magnet at different Temperatures with Different 

load-lines (Various permeance Coefficients (PCs)



Thermal Behavior of Permanent 
Magnets

PC IncreasePC Increase

BH-Curve of a Magnet at different Temperatures with Different 

load-lines (Various permeance Coefficients (PCs)



Difficulty of Solving Thermally Non-linear Problem Using FEA 
Tools



Analytical Model and Implementation in Parametric Solutions

A simple magnetic circuit: (Lm = 3 mm) 

Core width = 10mm, Core depth = 10 

mm, Core length and height = 50 mm)



Analytical Model and Implementation in Parametric Solutions

Flux density showing leakage paths.

Equivalent magnetic circuit.
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Variation of PC and airgap with temperature

Magnet operations using load-lines at different PCs.



Variation of PC and airgap with temperature

Permeance-coefficient and airgap variation with temperatures. Magnet operations using load-lines at different PCs.



Conclusions

Base Geometry

Applied geometry variations for 

different leakage coefficients.
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