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Abstract Anisotropic bonded NdFeB pemmanent magnetic material is prepared by refomative HDDR process
ing, hydrogenation and demtion processof Nd,, s Fe, sBs . Nh, ; Ga, , alloy aswell as the preparation technology of
bonded magnets are experimentally investigated in thispgper The phase and microstructure changing during digp ropor-
tionation and deiption aswell as the relationship of magnetic properties and p reparation technology are characterized
by XRD, SBM, and magnetic properties testing analyses The reaults show that the bonded NdFeB magnetswith high
properties can be prepared by using the processof lov temperature hydrogenation and 820  digproportionation, the as-
digroportionated phase can be recambinated at 820  in vacuun. The aniotropic microstructure is achieved by con-
trolling tamperature and presaure accurately during the reaction, the bonded magnet with preferable perfomance can
be fabricated folloved by reasonable pressing process
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Fig 1 Schematic diagran of refomative HDDR process
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Fig 2 Schamatic illustration of NdFeB bonded
magnet p reparation
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Fig 3 Metallogrgphic and Energy ectrum analysis of
as-casted NdFeB alloy
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Fig 4 SBM photoprgphs of as-digroportionated
NdFeB alloy
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Fig 5 X-Ray diffraction patterns of original alloy and

various hydrogen treatment time
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Fig 6 Curvesof density and magnetic energy product (BH),,
vs campacting force
6 ’

, 1GPa 5 97 g/

, 1 2 GPa

, 6 05 g/an’

12GPa |, (BH) max 68 4 KJ/
m’ 12GPa ,

4
(1) HDDR ,
(2)

2 2% ., 12GPa Nd - Fe
-B : (BH) . =68 4
kJ/m’

1

,1998:1 16

2 Coey JM D. M agnetic materials Journal of A lloy and
Campounds, 2001; 326: 2 6

3 Manaf A,Buckley R A,DavisH A. Nev nanocrystalline
high-remanence Nd - Fe - B alloys by repid olidification J
Magn M agn M ater , 1993; 128(3) : 302 306

4 , , NdFeB

,2002;9(5):8 12

5 . . )
2000; 21(1):53 57

6 Gutfleisch O, Bollero A, Handstein A et al Nanocrystal-
line high perfomance pemanentmagnets J Magn M agn M ater. ,
2002; 242 - 245:1 277 1 283

7 Harris | R,McGuiness P J Hydrogen Itsuse in the pro-
cessing of NdFeB -type magnets Journal of the L essCammon M et-
als 1991; 174: 1 273 1284

8 Jurczyk M, Jakubowicz J, Gebel B et al Nd, (Fe, Co,
M) .,B-type magnet produced by the HDDR process Joumal of
Alloys and Campounds, 1999; 292: 296 300

9 , , Nd- Fe- B
,2004; 35: 731 734

10 Shi G,L X Hu,Wang E D et al Microstructural study
on Nd, Fe, BA - Fe nanocamposites during digroportionation
and deoption-recombination Mater Sci Forum , 2005; 475 -
479:2 185 2188

2007 6



