
Accepted Manuscript

Boundary structure modification and coercivity enhancement of the Nd-Fe-B
magnets with TbCu doping by the process of pre-sintering and hot-pressing

Jie Song, Shuai Guo, Guangfei Ding, Kan Chen, Renjie Chen, Don Lee, Aru
Yan

PII: S0304-8853(18)31187-9
DOI: https://doi.org/10.1016/j.jmmm.2018.09.033
Reference: MAGMA 64315

To appear in: Journal of Magnetism and Magnetic Materials

Received Date: 20 April 2018
Revised Date: 20 July 2018
Accepted Date: 7 September 2018

Please cite this article as: J. Song, S. Guo, G. Ding, K. Chen, R. Chen, D. Lee, A. Yan, Boundary structure
modification and coercivity enhancement of the Nd-Fe-B magnets with TbCu doping by the process of pre-sintering
and hot-pressing, Journal of Magnetism and Magnetic Materials (2018), doi: https://doi.org/10.1016/j.jmmm.
2018.09.033

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.jmmm.2018.09.033
https://doi.org/10.1016/j.jmmm.2018.09.033
https://doi.org/10.1016/j.jmmm.2018.09.033


  

Boundary structure modification and coercivity 

enhancement of the Nd-Fe-B magnets with TbCu doping by 

the process of pre-sintering and hot-pressing 

 Jie Songa,b, Shuai Guoa,b, Guangfei Dinga,b, Kan Chena,b, Renjie Chena,b, Don Leec 

and Aru Yana,b 

a Key Laboratory of Magnetic Materials and Devices, Ningbo Institute of Material 

Technology and Engineering, CAS, Ningbo 315201, China 

b Zhejiang Province Key Laboratory of Magnetic Materials and Application 

Technology, Ningbo Institute of Material Technology and Engineering, CAS, Ningbo 

315201, China 

c University of Dayton, Dayton, OH, USA 

 

Abstract: The high-coercivity Nd-Fe-B magnets with “core-shell” structure grains 

were prepared by doping TbCu powders and hot pressing after pre-sintering in the 

traditional powder metallurgy process. The coercivity for the hot-pressed pretreated 

Nd-Fe-B magnet is obviously enhanced to 28.6 kOe from 24.3 kOe by TbCu alloy 

doping. The Tb contents at the shell structure of grain in the hot-pressed pretreated 

magnet is 5.7 wt.% while that in the dual-alloy magnet is 3.0 wt.%. The enrichment of 

Tb elements in the shell layer further enhances the anisotropy of the grain surface and 

effectively improves the utilization efficiency of heavy rare earths. The existence of 

the hard (Tb, Nd)2Fe14B shell，which can effectively inhibit the reverse nucleation of 

magnetic domains, contribute to enhance the coercivity with few reduction of the 

remanence. Compared with the grain boundary diffusion process, this technology can 

be used to prepare large pieces of high performance Nd-Fe-B bulk magnets without 

diffusion depth limit. 
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