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Figure 1: Both in-plane and out-of-plane hysteresis
loops of the sample before (Black) and after the high
field (Red) annealing.





Phase transformation of Fe-N in high magnetic field annealing
Ma, B., Md Mehedi, Y.M., Wu, J., Wang, P. (Dept. Electrical and Computer Engineering, University of Minnesota) 
Introduction 

α”-Fe16N2 based magnet attracts the researchers, because of its highest saturation magnetization and high magneto-anisotropy. The ribbons have been prepared by the gas nitriding recipes. By annealing the samples under the high magnetic field in NHMFL lab, the saturation magnetization has been greatly increased by 25 %, remanence magnetization increases by 20 %, but the coercivity is nearly the same.  
Experiments

Fe-N ribbons have been used for the current experiments. The samples have been treated by the recipes of microstructure buildup, nitriding, quenching and annealing. Then the samples have been annealed at the Cell 7 in DC magnetic field facilities. The annealing temperature is varied from 160-200 oC at the fixed applied magnetic field of 18 T. During the annealing, the samples have been protected by the gas flow of nitrogen.
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1. Saturation magnetization
The saturation magnetization increases from 112 to 140 emu/g. It indicates the magnetic phase transformation from the γ-Fe-N solid solution to bct Fe8N and then to r α”-Fe16N2). 

       2.  Remanence magnetization

The remanence magnetization increases by 20 %. It means that the magnetization orientation has been improved greatly under the magnetic annealing. 

       3.  Coericivity

There is no change of the coercivity. Since the coercivity determined by the microstructure, it implies that there is no obvious change of the grain size and the distribution. 

       4.   Merging field
The merging field is defined as the field when the loop is close, which reveals the switching field of the grains or phase which have the largest coercivity. The merging field of the sample before the magnetic field annealing is 4.8 kOe, but it increases to 7.1 kOe after the high field annealing. It indicates that there are high coericivity phase after high field annealing. That is, the high field annealing benefits the formation of α”-Fe16N2. 
Conclusions

Our results demonstrate that the high magnetic field benefits the formation of α”-Fe16N2, increasing the saturation magnetization, magnetic orientation. 
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