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Abstract 

Knowledge of the hysteresis characteristics of permanent magnets is one of the focal point of 

electric motor design. Permanent magnets are widely used in PMSM (Permanent Magnet 

Synchronous Motor) and BLDC (Brushless DC) motors that can be found in electric vehicles. 

The paper deals with the implementation of a permanent magnet measurement set-up as well 

as the finite element simulation of the developed arrangement. The purpose of this work is to 

realize an accurate model of permanent magnet obtained by measurement parameters.  
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1. Introduction 

Knowledge of hysteresis loops for permanent magnets in the permanent magnet synchronous 

motors (PMSM) or in the brushless DC (BLDC) motors is an important part of the electric 

drives design. The temperature dependency of the permanent magnets has an effect of the 

behavior of the electric drives. In this work a measurement set-up of permanent magnet 

characteristics, a hysteresis model and the finite element simulation of the arrangement are 

introduced. 

The paper has three parts. First, the governing equations of the problem is presented. A 

physical model based on the Jiles-Atherton theory is used to describe the hysteresis loop of 

the permanent magnet. A measurement arrangement for the comprehensive analysis of 
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