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Abstract Magnetic properties of nanostructured materials are affected in complicated manner by their microstruc-
ture such as grain size, internal strain and crystal structure. Thus, studies on the synthesis of nanostructured materials
with controlled microstructure are necessary for a significant improvement in magnetic properties. It is well known
that when Fe-Co alloy undergoes ordering transformation, soft magnetic properties could be obtained. There are many
reports that the magnetic properties of the materials can be changed with variation of grain size. In the present work,
nanostructured Fe-50at.%Co alloy powder produced by hydrogen reduction process (HRP) starting with two oxide
powder mixtures of Fe;O; and Cos0,. The mean grain size of the HRP powders was about 40 nm and coercivity of the

powders was about 43 Oe.
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Fig. 1. SEM micrographs of oxide mixture powders with milling time; (a) 1 h, (

b} 2h (c)5hand(d) 10 h



490 ARSI A A12A A6E (2002)

(3
]
o
@

Weight Loss (%)

N
&
T

(5]
[~
T

Reduction of Fe,0,

-
L
T

Reduction of Co,0,

Weight Loss (%)
® o~

-~
Y

0 100 200 300 400 500 600
Temperature (°C)

Fig. 2. Thermogravimetric (TG) curves for the hydrogen reduc-

tion process of Fe~Co oxide powders during heat-up to 600°C
with the heating rate of 10°C/min.
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Fig. 3. SEM micrographs of the reduced powders (Fe-50at.%Co) with reduction temperature;
(a) 450°C, (b) 5007, (¢) 550°C and (d) 600°<C.
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Fig. 4. Change of XRD patterns with (a) milling time and (b)
reduction temperature.
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Fig. 5. Shift of diffraction peaks; (a) (200) and (b) (211).

Fig. 6. TEM micrographs of Fe-50at.%Co alloy powders; (a) bright field image and (b) ring diffrac-

tion pattern.
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Fig. 7. Hysteresis loop of Fe-50at.Co alloy powders measured at
room temperature.
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