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The Effect of Excess Samarium Oxide on the Preparation of
Sm-Fe Alloy Powder by Reduction-diffusion Method
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Abstract To produce alloy powders with only Sm,Fe,, single phase by reduction-diffusion (R-D) method, the
effect of excess samarium oxide on the preparation of Sm-Fe alloy powder during R-D heat treatment was studied.
The quantity of samarium oxide was varied from 5% to 50% whereas iron and calcium were taken 0% and 200%
in excess of chemical equivalent, respectively. The pellet type mixture of samarium, iron powders and calcium
granulars was subjected to heat treatment at 1100°C for 5 hours. The R-D treated pellet was moved into deionized
water and agitated to separate Sm-Fe alloy powders. After washing them in deionized water several times, the
powders were washed with acetic acid to remove the undesired reaction products such as CaO. By these washing
and acid cleaning treatment, only 0.03 wt% calcium remained in Sm-Fe alloy powders. It was also confirmed that
the content of unreacted o-Fe in Sm,Fe,, matrix gradually decreased as the percentage of samarium oxide is
increased. However, there was no significant change above 40% excess samarium oxide.
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Fig. 1. A typical process of preparing Sm-Fe-N magnetic
powder by reduction-diffusion (R-D) method.
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Fig. 2. Raw materials. (a) Fe Powder, (b) Sm,0, Powder and (c) Ca granule
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Fig. 3. Typical photographs of pellet type samples (a)
before R-D reaction and (b) after R-D reaction.
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Fig. 4. A sequence of washing process. (a) porous sintered body, (b) generation of hydrogen gas by the reaction between Ca

and H,0, (c) collapse of porous sintered body and (d) Sm-Fe
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Fig. 5. Typical micrographs of the powders obtained by R-D process.
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Fig. 6. Effect of acid cleaning treatment on Ca removal in
R-D powder.

___._.._._.-..__..._.{e) N WY F\A.._A,. e
MWMM
g A oA Lvll A e,

Intensity(a.u.)

LY P | Y

N 1 I 1 1

20 30 40 50 60 70 80
2 theta degree

Fig. 7. XRD patterns of the powders obtained by R-D pro-
cess. (a) Excess of Sm,0; 5%, (b) Excess of Sm,0, 10%, (c)
Excess of Sm,0; 15%, (d) Excess of Sm,0; 20%, (e) Excess
of Sm,0; 25%, (f) Excess of Sm,0; 30%, (g) Excess of
Sm,0; 40% and (h) Excess of Sm,0; 50%
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Fig. 8. XRD patterns of the powders obtained by R-D process. (a) Excess of Sm,0, 5%, (b) Excess of Sm,0, 10%, (c) Excess
of Sm,0, 15%, (d) Excess of Sm,0; 20%, (e) Excess of Sm,0, 25%, (f) Excess of Sm,0; 30%, (g) Excess of Sm,0, 40% and

(h) Excess of Sm,0, 50%
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