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Part I (13:30 – 15:00) 

- Introduction to magnetization processes. Reversible versus irreversible processes 
- Why is coherent rotation the irreversible process of reference ? 
- Stoner model 
- Coercivity in real materials: the influence of defects 
- Possible reversal processes: nucleation of non-saturated magnetization, 

propagation/expansion and pinning 
- Experimental study of coercivity : Temperature dependences of coercive field, Hc, and 

activation volume, v, angular dependence of Hc 
- Experimental analysis: the “Micromagnetic model” and the “Global model” 

 
Part II (15:30 – 17:00) 

- Identifying the critical reversal processes at Hc 
- Significance of microstrutural observations 
- Grain boundary engineering (grain decoupling, superferrimagnetism) and 

nanocomposites 
- Shape anisotropy, Demagnetizing field corrections 
- Modelling versus experimental analysis 
- Conclusion: how can the understanding of coercivity guide the search for better 

magnets 
 

For contact: S. Hirosawa, e-mail : info-esicmm@ml.nims.go.jp 

Hard magnets are key components of electrical motors present in electrical and hybrid 
cars, as well as of generators present in e.g. wind generators. Today high performance 
magnets almost exclusively belong to the R-Fe-B family (R = rare-earth). Better magnets 
are needed, in particular for high temperature applications. Owing to the unsuccessful 
search for new hard magnetic materials, over the last 30 years, it is essential to improve 
the properties of existing materials. This requires a better understanding of coercive 
phenomena, one of the most challenging aspects of the study of hard magnetic materials. 
Starting with an introduction to the fundamental concept of coercivity, the lecture will 
focus on explaining how the experimental analysis of coercivity provides information on 
the magnetization processes involved. Original concepts of coercivity will be described. 
Modern numerical modeling will be compared to experimental analysis. A specific 
discussion of demagnetizing field phenomena will be presented. 


