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Summary of Doctoral Dissertation 

 
 

    Title of Doctoral Dissertation:  

       �  Magnetic field induced effect of nitridation and decomposition of Sm2Fe17N3 

 
        
 
 
    Name: Masahira Onoue 
 

This thesis mainly comprises chapters 1-6. 
 

Chapter 1 gives the recent progress in the low thermal load sintering technics of Sm2Fe17N3. This 
technic is necessary for practical application of sintered Sm2Fe17N3 magnet which decomposes easily at 
temperatures above 720 K. On the other hand, it has been found that magnetic field stabilizes the 
ferromagnetic phase because the gain of large Zeeman energy. The aim of work is to clarify magnetic 
field effects on the nitrogenation and decomposition processes of the ferromagnetic Sm2Fe17N3 
compound.                                                                            

 
Chapter 2 gives the experimental procedure. The conditions of sample preparation, the apparatus, and 

the evaluation method are described.  
 

Chapter 3 gives the development of in-field heat treatment furnace to synthesize nitride by gas-solid 
reaction. This furnace was placed in the center of cryogen-free superconducting magnet with a maximum 
field of 5 T and an inner bore of 52 mm. In-field heat treatment up to 743 K was performed in N2 gas 
atmosphere of maximum 0.1 MPa. 

 
Chapter 4 gives the results of in-field heat treatment effect on the nitridation. Zero-field nitrogenation 

and in-field nitrogenation of 5 T were performed by heating host Sm2Fe17 powder at constant 
nitrogenation temperature of Tn = 623, 673, and 743 K for nitrogenation time of tn = 24 h under a N2 gas 
pressure of Pn = 0.1 MPa. The in-field heat treatment effect for the nitrogenation of Sm2Fe17N3 was 
discussed. 

 
Chapter 5 gives the results of in-field heat treatment effect on decomposition of the Sm2Fe17N3.  

Zero-field heat treatment and in-field heat treatment at 5 T were performed by heating Sm2Fe17N3 powder 
at constant heat treatment temperature of Td = 723, 773, and 823 K for heat treatment time of td = 24, 48, 
72 and 96 h under a vacuum pressure of Pd ≃ 38 and less than 1 Pa. The in-field heat treatment effect for 
the decomposition of Sm2Fe17N3 was discussed. 
 

Finally, the summary of this study was described in Chapter 6.  
 
  

 
          


