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Abstract This study was carried out to obtain a basic data on the production of the Nd-Fe-B system rare earth aniso-
tropic bonded magnet by R-D & HDDR process. The reduction reaction of Nd.O: by metallic Ca and the diffusion reac-
tion of Nd into Fe-B alloy powder were investigated for the production the Nd-Fe- B alloy powder. We concluded that
a proper quantity of metallic Ca was about 1.3 times of theoretical equivalent from the yields of Nd and B after the R-
D reaction at 1000°C for 1h. In the XRD analysis the diffusion reaction of Nd into the center of Fe-B alloy powder for
the completed homogenization was required through about 45min at 1100°C for the R-D reaction, and also the maxi-
mum efficiency on the yield of Nd was obtained with such a condition. Residual Ca and oxygen contents of the final
powder sample after washing were detected in 0.17wt% and 0.42wt% by ICP and oxygen analyzer, respectively.

Key words : reduction and diffusion process, hydrogenation, disproportiontion, desorption and recombination, transition
metal, rare earth, metal calcium, neodymium oxide
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Fig. 1. A propositional flow sheet for production of Nd-Fe-B
system anisotropy bonded magnet materials by the R-D &
HDDR process.
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Fig. 2. XRD patterns of (a) a as-mixed sample and samples
after the R-D reaction with Ca stoichiometric multipliers of (b)
1.0, (©)1.2, (d)1.3, (d)1.5 and (e)1.7 at 1000°C for 1h.
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Fig. 3. Yields of Nd and B in samples with Ca stoichiometry
multiplier for NdisfeBs system magnet powder prepared by
the R-D process at 1000°C for 1h.
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Fig. 4. Photomicrographs of samples after the R-D reaction at (a)900°C for 30min(50x),
(b)900°C for 10min(400x), (c)900°C for 30min(400x) and (d)1100°C for 45min(400x).
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Fig. 5. Distribution of elements in cross section of samples observed by EDX after R-D reaction
at 900°C for 30min ; (a)SEM photograph, (b)Nd- Le, (c)Fe-Ke and (d)Ca-Ke.
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Fig. 6. Comparison of XRD patterns of samples prepared by R~
D reaction at 1100°C for 45min; (a)before washing, (b)after
washing, and (c)Nd:Fe,.B compound(ASTM).
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Fig. 7. Yield of Nd for Nd.;fe:;Bs magnet powders with various
R-D reaction times at 1100C.
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