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Abstract The structural and magnetic properties of nanostructued Fe-20 wt.%Si alloy powders were inves-
tigated. Commercial Fe-20 wt.%Si alloy powders (Hoeganaes Co., USA) with 99.9% purities were used to fab-
ricate the nanostructure Fe-Si alloy powders through a high-energy ball milling process. The alloy powders were
fabricated at 400 rpm for 50 h, resulting in an average grain size of 16 nm. The nanostructured powder was char-
acterized by fce Fe,Si and hep Fe,Si; phases and exhibited a minimum coercivity of approximately 50 Oe.
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Fig. 1. Characteristics of Fe-20 wt.%Si raw powder: (a), (b) SEM micrograph, (¢) EDS mapping corresponding to (b), and

(d) X-ray diffraction pattern.
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Fig. 2. SEM micrographs of Fe-20 wt.%Si powders for various ball-milling time: (a) 1 h, (b) 5 h, (¢) 20 h, and (d) 50 h.
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Fig. 3. X-ray diffraction patterns of Fe-20 wt.%Si powders
for various ball-milling time.
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Fig. 4. Average grain sizes of Fe-20 wt.%Si powders for
various ball-milling time.
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Fig. 5. TEM micrographs of Fe-20 wt.%Si powder milled for 50 h: (a) bright-field image and (b) electron diffraction pat-

tern corresponding to (a).
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Fig. 6. Coercivity of Fe-20 wt.%Si powder as a function of
ball-milling time.
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