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Tablel Performance of Sm-Fe-N magnets fabricated by different teams through explosive consolidation method

Pressure/  H.j/x79.6

Author Year Particle size/pm GPa KA -] B./x0.1 T (BH)ma,(/kJ-cm’3 Density/g-cm'3 Others
Hul'™ 1993 3-5 - 5.67 8.3 88 6.50
0da'"” 1995 10 28 3.63 11.5 84 7.65
1996 3.5 12.8 2.50 11.4 134.4 -
Mashimo!' "% 1999 3.3 14.6 5.70 11.4 175.2 -
2000 33 16 10.9 180 7.47
2004 2 - - 190 - N
Chiba[zz,m] 2007 1-5 - 130 >7.29 Sm-Fe-N-5%Ni
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Lower plate\'\ // Powder . 0.2
T~ ] .
I—— Load 6 0.0
2005 2006 2011
Year
b
3 Saito [A1BAF 45 BY D i 45 1k 44 10 P e 22 1% Dl
Fig.3  Magnetic performance change of Sm-Fe-N magnets
fabricated by Saito’s group using compression shearing
method
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Research Progress on Fabrication of Sm-Fe-N Bulk Magnet with High Density

Yu Shitong', Zheng Jingwu', Li Rongyao" %, Lu Zhuowei', Huang Heng', Zhu Junhui', Qiao Liang', Cai Wei',
Chen Haibo'?, Ying Yao', Li Wangchang', Yu Jing', Che Shenglei'
(1. Research Center of Magnetic and Electronic Materials, College of Materials Science and Engineering, Zhejiang University of
Technology, Hangzhou 310014, China)
(2. Hangzhou Chase Technology Co., Ltd, Hangzhou 310000, China)

Abstract: Samarium iron nitrogen compound (SmyFe;7N3) has become a research hotspot of new rare earth permanent magnet materials
because of its high magnetic crystalline anisotropy field, Curie temperature and less rare earth content, compared with that of
neodymium iron boron (Nd,Fe;4B). However, since samarium iron nitrogen will decompose at 600 °C, resulting in the disappearance of
permanent magnetic properties, the conventional high-temperature sintering process is not suitable for the preparation of sintered
samarium iron nitrogen magnets and it can only be compounded with polymer materials as plastic magnets, leading to the fact that the
magnetic properties of SmyFe ;N3 cannot be fully exerted. Therefore, the development of low-temperature forming process to prepare
all-metal bulk magnets with high density is the key to obtain high-performance samarium-iron-nitrogen magnets. After more than 30
years of hard work, researchers have developed a variety of low-temperature rapid prototyping processes to prepare
samarium-iron-nitrogen magnets, and obtained high-performance magnets with a maximum magnetic energy product of 199 kJ/m’.
Starting from the preparation method of magnets, the current research status and problems of bulk samarium-iron-nitrogen magnets
were summarized, particularly the phenomenon of coercivity decline in different fabrication methods was analyzed, and its future
development was prospected.
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