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Context and objective 
The association − nonlinearity, anisotropy and hysteresis − makes the grain-oriented (GO) SiFe material complex in 
terms of its magnetic behavior which depends on the angle  between the applied magnetic field and the rolling 
direction (RD) as shown in Fig.1. The aim of this Master project is to explore the ability of hysteresis models to take 
into account the strong anisotropy of GO SiFe materials used in electrical devices such as turbo-generators and 
transformers. Indeed, the design of these devices to improve their energy efficiency and also their diagnosis based on 
modeling, requires reliable and precise material model.  
We will explore the theory of magnetic domains to reproduce the static and dynamic magnetization cycles whatever the 
angle  between the applied field and RD, in unidirectional and even bidirectional regimes. The consideration of 
complex waveforms will also be investigated.   

 
Fig.1. 50 Hz measured magnetic response of a GO SiFe material to an applied field along the RD (  = 0°) and TD (  = 90°) directions.  
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