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ABSTRACT

The reduction and diffusion process(R-D process) is an economical way to produce the functional
materials which contain rare-earth elements and has been applied to the production of rare-earth
magnet meterials(SmCos, NdisFerBs), magneto-optical(MO) target materials and hydrogen storage
alloy, etc. However, because of difficult to control of the final composition, the R-D process has not
been applied to production of the 2-17 type rare earth permanent magnet materials which contain
several elements.

Therefore, this work was as a basic study for the production of the 2-17 type rare earth permanent
materials with composition Sm(Coo72Feo21Cuo0sZro0s)7s by the R-D process, the following were mainy
examined : the amount of metallic calcium as a reductant, homogenization condition of the alloy after
the R-D reaction, masuring of magnetic properties of the sample after step aging. The sample prepared
by the R-D process contained a little more oxygen than that prepared by the melting method,
however, showed almost the same magnetic properties.

KEY WORDS : Reduction-Diffusion Process, Metallic Calcium, 2-17 type Rare-Earth Magnet
Materials, Homogenization, Step Aging.
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Fig.1 Schematic of R-D experimental apparatus
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Table 1. Results of each elements analyses by the I.C.P. and LECO of samples prepared by the

melting method and the R-D process.

(wt %)
Co Sm Fe Cu Zr Ca 0 Ca (eq.x)
Melting M. 54.01 | 2419 | 1473 | 4.13 293 - — -
R-D process 5542 | 2195 | 14.78 | 4.07 2.80 0.34 0.68 1.0
R-D process '54.01 | 2351 | 14.80 4.02 273 0.61 0.33 1.2
R-D process 54.16 | 2365 | 14.66 | 3.47 2.69 0.89 0.49 1.3
R-D process 53.74 | 2425 | 1450 | 2.87 2.52 0.95 1.27 15
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Fig. 6 Schematic of the thermal profile for the
step.aging in this study.

Saturation

intrinsic

0
Process | magnetization | coercive force rygen
(emu/g) (iHc) (wt%)
Melting M. 72.56 6.63 0.27
R-D process 69.11 541 0.49

Table 2. Oxygen contents and magnetic
properties of samples prepared by the
melting method and the R-D process
after step aging.
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