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Nd-Fe-B magnets are known to exhibit a high maximum energy product and thus have attracted much 
attention for motors in hybrid and electric vehicles. The anisotropic dense Nd-Fe-B magnets could be prepared 
byhot pressing and die upsetting of rapidly solidified ribbons. During hot deformation, the plate-like grains of 
main phase tended to rotate by grain boundary sliding so that the easy direction of magnetization is parallel to 
the c-axes. This led to the highly anisotropic magnets. Moreover, the grain boundary sliding lead to stress 
concentration was accommodated by the interface-controlled solution-precipitation reaction by the Nd-rich phase 
along the grain boundaries. Therefore the grain refinement and grain rotation of a and c axes are important factors 
to influence the magnetic properties.

Dy or Dy compounds are known as the effective addition in increasing coercivity, howerver, Dy is a scarce 
resource and tends to be relatively expensive. Recently extensive efforts have been devoted to develop Dy-free 
high magnetic properties Nd-Fe-B magnets. Nd and its compound is also good candidate to increase coercivity. 
Specially The spark plasma sintering (SPS) technique supply the pressure from initial stage to the end has been 
widely concerned as a new pressure sintering process to consolidate Nd-Fe-B powders to full density at relatively 
lower temperatures in a short period of time which generates plasma uniform heat the materials and inhibits the 
grain growth.

In this work, two-step die upsetting process was carried out to realize grain refinement and sharp texture 
formation of the main phase, HDedNd-Fe-B magnets were produced by SPS through the optimized method and 
the NdHx compound was selected as the addition to increase the coercivity from diffusion process. The 
microstructure evolution of two steps die upsetting process and magnetic properties after dipping with addition 
were discussed in our work.
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