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Abstract

The magnetic Nd-Fe-B powders were prepared by a thermochemical method, consisting of the pro-

cesses of spray-drying, debinding, milling, H,-reduction, Ca-reduction, and washing. The optimum process con-

ditions were studied by microstructural and thermal analysis. The resultant Nd-Fe-B powder was spherical with

the size of 1 um. Effects of the process parameters of each step on the microstructure of the powders were inves-

tigated, and their magnetic properties were evaluated.
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Fig. 1. Schematic diagram of procecessing steps in this
study.
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Fig. 2. SEM micrographs of (a) the spray-dried precursors; (b) desalted at 750°C, (c) milling for 40 h and subsequently H,-
reducing at 800°C for 2 h and (d) Ca-reducing at 1000°C for 3 h and subsequent washing.
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Fig. 3. XRD patterns of the products in all steps of the pro-
cess (a) spray-drying, (b) desalted at 750°C in air for 2 h,
(¢) H,-reducing at 800°C for 2h and (d) Ca reducing at
1000°C for 3 h and (e) washing.
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Fig. 4. TG-DTA curves for spray-dried precursor in air.
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Fig. 5. TG-DTA curves for the mixture of H,-reduced pow-
ders and granule Ca metal in flowing argon.
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Fig. 6. SEM micrographs of desalted powders. Desalted for 2h under air atmosphere at (a) 500°C, (b) 750°C, (c) 900°C and

(d) 1000°C.
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Fig. 7. XRD patterns of desalted powders. Desalted for 2 h
under air atmosphere at (a) 500°C, (b) 750°C, (c) 900°C
and (d) 1000°C.
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Fig. 8. SEM micrographs of milled powders. Milling for (a) 0 h, (b) 10 h, (c) 20 h and (d) 40 h.
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Fig. 9. Comparison of morphologles of Nd,Fe, B powders prepared by milling (a) before H,-reduction, (b) after H,-reduc-

tion and (¢) without milling.
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Fig. 10. VSM curve of Nd,Fe,B powders.
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