Journal of Korean Powder Metallurgy Institute
Vol. 9, No. 3, 2002

Lt X Fe-Co &2l M= ¥ XMEHN
0|48| - ot== - Zoid - YT

oyt A=FLY

Fabrication and Magnetic Properties of Nanostructured Fe-Co Alloy Powder
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Abstract - Conventional Fe-Co alloys are important soft magnetic materials that have been widely used in
industry. Compared to its polycrystalline counterpart, the nanostructured materials have showed superior magnetic
properties, such as higher permeability and lower coercivity due to the single domain configuration. However,
magnetic properties of nanostructured materials are affected in complicated manner by their microstructure such
as grain size, internal strain and crystal structure. Thus, studies on synthesis of nanostructured materials with

controlled microstructure are necessary for a significant improvement in magnetic properties. In the present work,
starting with two powder mixtures of Fe and Co produced by mechanical alloying (MA) and hydrogen reduction
process (HRP), differences in the preparation process and in the resulting microstructural characteristics will be
described for the nano-sized Fe-Co alloy particles. Moreover, we discuss the effect of the microstructure such as
crystal structure and grain size of Fe-Co alloys on the magnetic properties.
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Fig. 1. SEM micrographs of MA powders with milling time; (a) 1h, (b) 5h, (c) 15h and (d) 30 h.
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Fig. 2. SEM micrographs of oxide mixture powders with milling time; (a) 1 h, (b) 2h, {(¢) 5h and (d) 10 h.
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Fig. 3. SEM micrographs of the reduced powders with reduction temperature; (a) 450°C, (b) 500°C, (¢) 550°C and (d)

600°C.
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Fig. 4. Change of XRD patterns; (a) MA powders and (b)
HRP powders.
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Fig. 5. TEM micrographs of Fe-50at.% Co alloy powders; (a) bright field image in powders by MA at 800 rpm for 30 h and

(b) bright field image in powders by HRP at 600°C for 1 h.
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Fig. 6. TEM micrographs of Fe-50at.% Co alloy powders; (a) ring diffraction pattern in powders by MA at 800 rpm for
30 h and (b) ring diffraction pattern in powders by HRP at 600°C for 1 h.
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Fig . 7. Hysteresis loops of Fe-50at.Co alloy powders mea-
sured at room temperature; (a) magnetization value and
(b) coercivity.
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