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Abstract Mechenochemical reaction by planetary type ball mill is applied to prepare SmFe;,N, permanent magnet
powders. Starting from pure samarium and iron powders, the formation process of hard magnetic SmFe;;N, phase by
ball milling and a subsequent solid state reaction were studied. At as-milled stage powders were found to consist of
amorphous Sm-Fe and o-Fe phases in all composition of SmFe;,..(x = 11, 13, 15). The dependence of starting composition
of elemental powder on the formation of Sm-Fe intermetallic compound was investigated by heat treatment of as-milled
powders. When Sm concentration was 15at%, heat-treated powder consists of mostly Smy,Fe,; single phase. For
synthesizing of hard magnetic SmyFe;;N, compound, additional nitriding treatment was carried out under N, gas
atmosphere at 450°C. The increase in the coercivity and remanence was parallel to the nitrogen content which increased
drastically at first and then gradually as the nitriding time was extended. The ball-milled Sm-Fe-N powders were expected
to be prospective materials for synthesizing of permanent magnet with high performance.
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Fig. 1. Equilibrium phase diagram for Sm-Fe alloy system
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Fig. 2. X-ray diffraction spectra of SmFe,px (x = 11, 13,
15) powders subjected to ball milling for 50 hr.
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Fig. 3. DSC spectra of Sm,Fe ., (x = 11, 13, 15) powders
subjected to ball milling for 50 hr.
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Fig. 4. XRD spectra of Sm,Fey. (x = 11, 13, 15) after the
formation of SmyFe;; phase by annealing at 700°C for
40 min. in vacuum.
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Fig. 5. The nitrogen content of SmysFey powders after
nitriding treatment as a function of the nitriding time.
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Fig. 6. XRD spectra of SmysFess powders (a) after ball
milling, (b) after the formation of SmyFe,; by annealing in
vacuum, (c) after the nitriding reaction.

Table 1
Lattice constants of Sm,Fe;; and Sm,Fe;;N, compound pre-
pared by ball-milled Sm;sFegs powders

Lattice constant Sm,Fe;; SmyFe N,
a(A) 8.561 8.742
c(A) 12.442 12.661
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Fig. 7. Remanence and coercivity of SmysFegs powders
after nitriding treatment as a function of the nitriding time.
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