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Abstract  As a basic study on the production of Sm.Fe;;N, system rare earth permanent magnet by the reduction and
diffusion(R- D) process, firstly the reduction reaction of Sm,Q; by metallic Ca and diffusion of Sm into Fe powder was
investigated for the production the Sm:Fe; intermetallic compound. We concluded that the former case was very rap-
idly completed under the high temperature greater than 1000°C, and the latter case of completion of diffusion reaction
of Sm into the center of Fe powder(perfect homogenization condition) was required through 3h R-D reaction at 1100°C
and identified as a rate determining step(RDS) on the whole reaction. Though SmFe,, SmFe; and Sm.Fe,; phases in
the growth of phases of intermetallic compound in the Sm-Fe binary system were obseved below 1000°C, but only
Sm,Fe; phase was observed at 1100°C. Oxygen and Ca contents of the final sample in this work were 0.72wt% and 0.

11wt% respectively.
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Fig. 2. Result of the differential thermal analysis.
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Fig. 1. Schematic of experimental apparatus.
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Fig. 3. XRD patterns of samples after the R-D reaction ; (a)
mixed sample, (b) at 850°C for 1h, (c) at 900°C for 1h, (d) at
1000°C for 30min and (e) at 1100°C for 5min.
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Fig. 4. Phase diagram of the Sm-Fe binary system adopted by
Massalski.'?
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Fig. 5. Photomicrographs of samples after the R-D reaction ; (a)at 900°C for 12h, (b) at 1000°C for 6h, (c)at 1100C

for 1.5h and (d) at 1100°C for 3h.
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Fig. 6. Distribusion of elements on the cross section of sample prepared the R-D reaction at 1000°C for 6h ; (a)

SEM photograph, (b) Fe-Kea, (c) Sm-Le, (d) Ca-Ke.
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Fig. 7. XRD patterns of samples after the R-D reaction at 1100
°C for 3h ; (a) befor washing (b) after washing.
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Table 1. Result of the compositions analysis of Sm.Fe,; in-
termetallic compound in Fig. 7-(a) for Sm, Fe, Ca and O
by the ICP and LECO.

(Wt.%)
Sm Fe Ca 0
Theory comp. | oy s | 7505 | - -
(taget compo.)
This work
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